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OpobpeH
MoctaHoBneHuem Nocctpos PO
oT 26 gekabps 2002 r. N 168

CUCTEMA HOPMATUBHbLIX AOKYMEHTOB B CTPOUTENIbCTBE
cBoA NPABUI NO NMPOEKTUPOBAHUIO U CTPOUTEINBCTBY

NMPOEKTUPOBAHUE U CTPOUTENBLCTBO TEMNOBBLIX CETEU
BECKAHAIBbHON NPOKMAOKW U3 CTANbHBLIX TPYB
C UHOYCTPUAIBbHOW TENNIOBOU N3ONALMEN
W3 MNEHOMNONWYPETAHA B MOMIM3TUIIEHOBOW OBOJNTOYKE

DESIGN AND CONSTRUCTION OF THE HEATING NONCHANNEL SYSTEMS
OF STEEL PIPES WITH FOAMED POLYURETHANE THERMAL
INSULATION IN POLYETHYLENE JACKET

CI 41-105-2002

[aTta BBegeHus
1 mapTta 2003 roga

NMPEONCNOBKWE

1. PaspaboTtaH Accouuauuen npomssoguTenen u notpedbutenen TpybonpoBOAOB C WHAYCTPUANbHOMN
nonvMepHon nsonauuen, FocyaapCTBEHHbIM yHUTapHbIM npeanpuatvemM "HaydyHo-uccnenoBaTenbCKUn MHCTUTYT
mockoBckoro cTtpoutensctea” (IYI "HUWWMocctpoir"), OAO "O6bveguHenne BHUIMU3OHepronpom™ u rpynnow
cneumanmcTos.

BHeceH YnpaBneHuem ctaHgapTm3aumm, TEXHUYECKOro HOpMUMPOBaHUS U cepTudmkauum Mocctpost Poccuu.

2. OpobpeH AN NPUMEHEHNsT B KA4eCTBE HOPMATUBHOIO AoKyMeHTa CUCTeMbl HOPMaTUBHbBIX JOKYMEHTOB B
CTpouTenbCTBE NoctaHoBneHnem Mlocctpos Poccum ot 26.12.2002 1. N 168

3. BBeaeH BnepBbie

BBEOEHWE

HacTtosawun Ceog npaBun CoaepXuT yKazaHUs No NPOEeKTUPOBAHUIO U CTPOUTENBLCTBY NOA3EMHbIX TEMMOBbIX
cetenn GeckaHanbHOM NpPOKNagkM M3 cTanbHbIX TPYO M (PacoHHbIX M3AenMn C WMHOYCTPUanbHOW TenroBOK
usonaumen u3 neHononuypetaHa B MNONUATUNEHoBoW obonouvke. BbiNnonHeHWe 3TuMX ykalaHun obecneunt
cobniogeHre obasaTtenbHbiX TpeboBaHUI K TEMMOBLIM CETAM WM MX M30MAUWM, YCTAHOBIIEHHbIX AENCTBYHOLLUMUN
HOopMaTUBHbIMU JokyMmeHTamu: CHul 2.04.07, CHul1 3.05.03.

B npanHom CBoge npaBun npvBeaeHbl Npasuna NPOeKTMPOBaHUS M NPOKNaAKM CTarnbHbIX TPYO U hacoHHbIX
n3genuii, M3oNMpoBaHHbIX MEeHOMNOoNMypeTaHoM B 3aliMTHOM 06OMoYKe W3 MONUITUIIEHA, W3rOTOBMEHHbIX B
3aBoackux ycnosusx no FOCT 30732.

Kpome TOro, ycraHoBneHbl 06uwme TpeboBaHus K crnocobam coegvHeHwun Tpyb, paccMOTpeHbl npaswna
BGeckaHanbHOWM NPOKMNaaKu TENNOBLIX CeTEN, XPaHEeHUs TPYD 1 TeXHUKM Ge3onacHOCTW.

Mpu paspaboTtke CBOAa NpaBun NCNOMb30BaHbI 3apybexHble maTepuansi:

npoekt EN 13941-2000 lNMpoekTupoBaHne 1 MOHTaX NpeaBapUTENibHO M30NMPOBAHHbBIX CBSA3AHHbLIX CUCTEM
TPyOGONpPOBOAOB ANSA TEMNMNOBLIX CETEN LEHTPann30oBaHHOIO TeNNOCHabXeHus;

M. Pangnos. CnpaBO4yHMK MO LEHTpanuM3oBaHHOMY TennocHabxeHuio EBponerickon Accoumaumm
Mpomn3soguTenel npegBapuTeNbHO U30NNPOBaHHbLIX TPYD ANA LeHTpanusoBaHHOro TennocHabxeHus, 1997 (nep.
Manadpeeson T.I".).

OTpenbHble MOMNOXEHUss 3TUX OOKYMEHTOB B 4acTW MPOKMNafku TensnoBbIX CETel, TPaHCMopTUPOBaHUSA U
XpaHeHus Tpy6, TexHKn 6e3onacHoCTM yyTeHbl B HacTosweM CBoae npasun.

B paspabotke CBopa npaBwi nNpuHMManu ydactue: kaHg. TexH. Hayk W.A. Mawmsenb (Accoumnaums
npoussoauTenen n notpebutenen TpybonpoBoaoB C MHAYCTPUANbHON NONMMEPHOW N30NSUNEN), KaHA. TEXH. HayK
A.B. CrnapgkoB, kaHa. TexH. Hayk B.I. Tletpos-fOenuncos ('Y "HWWMocctpon"), kaHg. TexH. Hayk HA.A.
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KoBbinsHCKUI, kaHA. TexH. Hayk [.X. YmepkuH, A.U. KopoTkoB (OAO "O6veamHeHne BHUTMNOHepronpom"), kaHg.
TexH. Hayk B.A. Maranud, kaHa. TexH. Hayk E.E. Wanmpo (OOO HTI "Tpy6onposoa"), tO.Y. KOnycos, H.I".
LeBuyeHko (MocunxnpoekT), B.I". KyxTuH, ".B. Bynbirun, A.B. Monskos, O.B. AxToHoB (3A0 "Moc®noynaiH"), O.B.
MonywkuH, W.H. Abanbypos (AO3T "Kopnopauus TB3N"), JI.E. NMwobeuknun (AO3T "lleHrastennoctpon"), A.B.
Hosukos, B.K. CmupHoB (Tennosbie cetu - ounman "MocsHepro"), O.K. basiHoBa (TMI1 "MocTtennoaHepro"), [.B.
OBuunHHMKOB, P.O. KoBaneHko (3AO "Ctpownonuwvep"), A.B. ®uwep (AO "MocnpoekTt"), KaHA. TexH. Hayk B.B.
Koeanesckuit (BHUUCT), B.I'. CemeHoB, A.B. Aywes (3A0 "Bektop"), B.A. myxapeB ("occtpon Poccum).

1. OBJTIACTb NPUMEHEHWA

HacTtoswun Ceog npaBun pacnpoCTpaHAETCs Ha MPOEKTUPOBaHME U CTPOUTENbCTBO TEMSIOBbLIX CETEN U3
CTanbHbIX Tpy® C TennoBoW wu3onsauMEen U3 neHononuypeTaHa B MNOMUMITMIEHOBOW obornodvke (danee -
n3onupoBaHHble Tpybbl U M3genusa) npu GeckaHanbHOM npoknagke. PacyeTHble napameTpbl TEMNNOHOCUTENS:
TemnepaTypa He Gonee 130 °C n pabodee paBneHue - He Bonee 1,6 Mla. [onyckaeTcs KpaTkoBpeMeEHHOe
Bo3genicTBme Temnepatypbl go 150 °C.

2. HOPMATUMBHbIE CCbIJTKA

lMepeyeHb HOPMATMBHBLIX JOKYMEHTOB, Ha KOTOPbIE AaHbl CChINKM B HacTosiem CBoae npaswr, NpUBEAEH B
MpunoxeHnn A.

3. OBLWME MNOJIOXEHUA

3.1. Ons cTpouTenbCTBa TEMMOBbIX CeTel (MarucTpanbHblX, pacnpefenuTenbHbiX W KBapTanbHbIX)
NMPUMEHSTCA N30nMpoBaHHble TpyObl u dacoHHble usgenusa no NOCT 30732. KoHcTpykumsa Tpyb npedcTtasneHa
Ha pucyHke 1.

150(210) 150(210)

<12000

1 - ueHTpupyoLWasa onopa; 2 - N30MAuMa N3 NeHononMypeTaHa,;
3 - Tpyba-o6onoyka U3 NonNnatTuneHa; 4 - ctanbHas Tpy6a;
5 - npoBoAHUKK-nHANKaTopbl cuctembl O[K (NokasaHbl YCITOBHO)

PucyHok 1

3.2. TennousonupoBaHHble Tpybbl guametpom 530, 630 M 720 mm, TMn 1 MOryT MNPUMMEHSATbLCA Ans
GeckaHanbHOWM NPOKNaAKu TENMOBLIX CETEN BO BCEX KNMMaTn4eckux panoHax Poccun (Tabnuua 1 FTOCT 30732).

3.3. Kpome 1py6 n cacoHHbix nsgenuit no FOCT 30732, gOMmKHbI NOCTaBMATLCS KOMMIIEKTHO B 3aBOLCKOM
NCMOMNHEHNN criedytoLne anemMeHTbl:

- NONIHOCOOPHbIE LUTOBBIE Xene306eToHHbIe HeMOABWXHbIE ONOpbI;

- KOMMNeHcaTopbl OCeEBbIE CUMNbMOHHLIE;

- KOMMNeHcaTopbl CTapTOBbIE;
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- NEeMEHTbI N30MNAUNN CTbIKOBbIX COEQNHEHUN;

- KOMNOHEHTbI NneHononuypeTaHa (MNIMY) ans 3anvBkK CTLIKOB;

- MUNb3bl PE3VHOBbLIE UMW NONUMEPHbIE AN YNIOTHEHUSA NPOXOA0B CKBO3b CTPOUTENbHbLIE KOHCTPYKUMK UMK
MeTannmMyeckme (CTanbHble) C CanbHUKOBBIM YNNOTHEHMEM;

- aMopTU3MpYIoLLMe NPOKNaaK/ AN BOCnpuaTUS BOKOBbIX NepeMeLLeHniA TennonpoBoaos.;

- 9NeMeHTbl CMrHanbHOW CUCTEMbl OMEePaTUBHOrO AUCTAHLUMOHHOIO KoHTpons (ganee - OJK), B Tom uucne
npmnbopsbl cuctembl OK.

3.4. Pacyet npouHocTM cTanbHOro TpybonposBoda B HacToswem CIT orpaHuumBaeTcs pacyeToM Ha
CTaTMYECKY MPOYHOCTbL. ECnn ycrnoBmsa ctaTtnyeckon NpoOYHOCTM He MOryT ObiTb BbIMOSIHEHbI, TO PeKOMeHayeTCs
NMPOM3BOAUTL PacyeT Ha LIMKIMYECKYI0 NPOYHOCTb B COOTBETCTBUM C [1] C MOMOLLbIO KOMMBIOTEPHBIX NPOrPaMM.

3.5. lpn npumeHeHUn CUNb@OHHLIX KOMMEHCATOPOB crnedyeT Yy4uTblBaTb, YTO KOHCTPYKUUW OCEBbIX
cunboHHbIX KomneHcaTopoB (CK) n cunbdoHHbIX koMneHcupytowmx yctponcts (CKY) pomkHbl OTBevaTb
crnepyoLwmnm nokasaTensiM HageXHOCTU KOHCTPYKLUNK:

- BeposATHOCTU 6e30TkasHom paboTkl Ha ypoBsHe 0,9;

- FTOTOBHOCTHU K LUTaTHOW paboTe Ha yposHe 0,999.

3.6. Tennousonaums cTanbHbIX TPYO M (pacoHHbIX u3genun n getanen OOMMKHA MMETb He MeHee AOBYX
FIMHENHbIX NPOBOAHUKOB-UHAMKATOPOB (CUrHanbHbIX NPoBOAHUKOB) cucteMbl OOK cocTtosHusa BnaxHoctu MY B
npouecce akcnnyatauuy Tennonposoga. [1poBoAHVKN-MHAMKATOPLI criegyeT pacnonaratb Ha pacctosHun 10 - 25
MM OT NOBEPXHOCTU CTanbHOW TPyObI.

3.7. Cuctema onepaTtvBHOIO [OUCTAHUMOHHOIO KOHTPOMS MpedHasHavyeHa Afs KOHTPOMs COCTOSHUS
BMaXHOCTW TEMMON30NALMOHHOIO CNosi U3 NeHononuypeTaHa M3onNMpoBaHHbIX TPYOONpPoBOAOB M obHapyXeHusi ¢
MOMOLLIO CTaUMOHAPHBIX WM MEPEHOCHbIX AETEeKTOPOB Y4acTKOB C MOBLILEHHON BAXHOCTBIO M30Maunn,
BbI3BaHHOM NGO NPOHMKHOBEHMEM BrarM 4Yepes BHELLHIOK NONMaTMeHoBYH 06onoyky Tpybonposoaa, nmbo 3a
CYeT yTeYKM TEennoHOCMTENs W3 CcTanbHOro TpybomnpoBoda BCMEACTBME KOPPO3MM MM AedeKToB CBapHbIX
COEOUHEHWN.

3.8. Cuctema OK Bkntovaer:

- MefHble NPOBOOHVKU-UHOUKATOPbLl B TEMMOU30MSLUMOHHOM Croe TPpybGomnpoBOAOB, MPOXOASLME NO BCeW
ANVHe TennonpoBOAOB, OCHOBHON CUrHasbHbIV NPOBOAHWK M TPAH3WUTHBIN NPOBOAHUK;

- KNeMMHble KOpOoOKM C BBOAAMM, KIEMMHOW KOMOAKOW W pasbemMaMu (TepMUHanbl) Ans MNOAKMYeHUs
npubopoB 1 coeanHEHNS CUTHamNbHbIX MPOBOAHWKOB B TOYKaX KOHTPOS;

- kabenu Ansa coeaMHeHNs NPOBOAHWKOB-MHANKATOPOB, MPOMOXEHHbIX B U30MALMM C TEPMUHANamMmn B TOUKax
KOHTPOMS, a Takke ANns COeAMHEHWUs NPOBOAHMKOB-MHAMKATOPOB Ha yyacTkax TpybonpoBoAOB, rge yCTaHOBMEHbI
Hen30nMpoBaHHblE anemeHTbl TpybonpoBoda (3anopHas apmartypa W T.4.), Yepe3 3NeMeHTbl C repMeTUYHbIMK
kabenbHbIMK BbIBOOAMY;

- CTaUMOHaPHbIN UNW NEPEHOCHON AEeTEKTOP NOBPEXOAEHUN;

- NoKaTop NOBPEXAEHUN.

3.9. MNpoBOAHMKN-NHANKATOPbI AOMMKHBI U3rOTaBNMBATLCA M3 MEAHOW NPOBONOKM cevyeHnem 1,5 mm2 (mapka
MM 1,5). ConpoTuBneHne curHanbHbIX NMPOBOAHUKOB AOMKHO ObiTh B npegenax 0,012 - 0,015 Om Ha 1 M gnuHbI,
CONpPOTUBMEHUE TEMNNOBON N30nAUMK 13 neHononuypeTaHa - 1 MOm Ha 300 M AnuHbl TennonpoBoaa.

4. MPOEKTUPOBAHWE TEMNOBLIX CETEW
Beibop Tpyb 1 getanen

4.1 Onga ctpoutenbCcTBa TEMMOBbIX CeTel HeobxoaMMO NPUMeHATb HOBble (He ObiBiMe B ynotpebneHum)
cTanbHble TPYObI.

4.2. Tpybbl, NpumMeHseMble Ans NaTpPybKOB M OMEMEHTOB KOXyXa CTapTOBbIX, OCEBbIX CUMbOHHbIX
KOMNEHCaTopoB W  CUMb(OHHbBIX  KOMMEHCUPYIOLWMX YCTPOWCTB, [AO/KHbI COOTBETCTBOBAaTb  OCHOBHbIM
MeXaHM4eCKMM CBOMCTBaM MeTanna, npmeeneHHsiM B MNpunoxenun b, Tabnuua b.1.

4.3. Ona 1py6 Tennosbix ceten, natpybkoB oceBbix CK n CKY un gpyrux anemMeHTOB MOryT NpuMMEHSATbCH

aneKTpoceapHble M GeclioBHble TPYObl B pervoHax C pacyeTHOW TemnepaTypon HapyxHoro Bosgyxa [, us3

crnepywLmx Mapok cTanu:
0o muHyc 30 °C - ns ctanu mapok 10, 20, Bet3cnb;
0o muHyc 40 °C - ns ctanu mapok 171C, 171M1C, 17I1CY,;
0o muHyc 50 °C - n3 ctanun mapku 09M2C.
[nsi M3roToBneHus1 OTBOAOB, TPOWHWKOB, MEPEXOAOB, HEMOABWXHbLIX OMop, NaTpyOkoB KOMMEHCATOPOB
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crnvparnbHOLLOBHbIE TPYObI HE AOMYCKaOTCS.

4.4. [onyckaeTcs MNpuMMeEHeHMe CcTanbHbiX TPYyO W acoHHbIX geTanen TpybonpoBoooB 3apybexHoro
npov3BOACTBa, OTBevalLmx TpeboBaHuAM npaBun ycTponcTBa v 6esonacHom akcnnyatauum Tpybonposoaos
napa v ropayen Boabl [2] n umetowmux cepTudunkaTbl COOTBETCTBUS.

4.5. OtBoAbl Aona Tpyd cnegyeT NPUMEHSITb KPYTOM3OTHYThblE C YCNOBHLIMK npoxogamu oT 40 go 600 mm ¢
yrnamu rmba 30°, 45°, 60°, 90°.

[onyckaeTcs NpUMeHATb CBapHble 0TBOAbLI C ycroBHbIMK npoxogamu oT 100 go 1000 MM 13 GeCLLOBHLIX U
NPsSIMOLLOBHLIX TPYO € yrmamm nosopota 15°, 22°30", 30°, 45°, 60°, 67°30', 90°, a TakKe rHyTble C YCITOBHbIMU
npoxogamu ot 10 go 400 mm n3 BecluoBHbIX TPY6 ¢ yrmamum ruda 7°30', 15°, 30°, 45°, 60°, 75°, 90°.

[Ina oTBOAOB MEHLLUMX YITI0B NOBOPOTa NMPUMEHSAIOTCA KOHLUEBbIE cekTopa ¢ yrnamu 7°30', 11°15' n 15° un
KOCbl€ CTbIKN.

4.6. OTBOAbI, TPOMHUKK, 3aNopHas apmaTypa, SNeMeHTbl MeTanIn4eckMx HENOABUXKHbBIX OMOpP, CMYCKHUKA U
BO3AYLUHMKWN OOIMKHbI MOCTaBNATLCA B 3aBOACKOM M30MALUK.

4.7. MoryT npuMeHATbCs y3nbl TPYD ANA HEMNOABMXKHBIX LUUTOBbLIX OMOP 3aBOLACKOrO W3roTOBIEHUSA C
NpUBapPEeHHbIMN K HAM OMOPHbIMU (hnaHuamu, BbICTYNawLWMMN HaL usondumen Ans 3agenkm 3Tux 3NeMeHTOB B
»ene3obeToHHOW onope.

4.8. MNpn yCTPOWCTBE KaHanbHbIX y4acTKoB, HUW (ans M-ob6pa3Hbix KOMNEHCATOPOB U (pyTNsApoB) cnegyeT
NPUMEHSATb CKOMb3SLLME OMNOPbI C KPEMMEHNEM XOMYTaMM MO rMApPO3aLLMTHON 0600ouKe.

HonyckaeTcs yknagka n3onvMpoBaHHbIX TPyD Ha necyaHoe OCHOBaHWE B KaHanax.

4.9. Mpwu pacyeTe TeNNoOBbIX NOTEPb U30NNMPOBAHHbLIX TPYD cneayeTt pykoBoacTBoBaTbes Cl141-103.

4.10. Pac4yeTbl cTanbHbIXx TPyO M COeOMHUTENbHBLIX AeTanen TennoBbiX CETE Ha NMPOYHOCTb NMPOBOAAT MO
HOMWHanNbHbIM AOMYCKAaEMbIM HaNPSHXKEHNUSIM.

HomuHaneHble gonyckaemble HanpskeHuss o, Mla, ona anekTpocBapHbiX Tpy® u getanen, Hanbornee
4YacTo NPUMEHSIEMbIX B TENIOBLIX CETSIX, NpUBeAeHbI B Tabnuue 1.

Tabnuua 1
PacueTHasa curMa, Mlla, »O5a MapoK CcTanu
TeMmnepatypa, °C
BcT3cnb 10 20 17re, 09T2C
17ric,
17T1Ccy
20 150 150 150 208 208
100 142 150 150 208 208
150 134 144 146 201 195

Mpy HeobxooMMOCTM MCMOMb30BaTb CTanu, Mapku KOTOPbIX He NpuBeAeHbl B Tabnuue, HOMUHanbHble
JonycKkaemble HanpshkeHns onpeaensatTcs no copmyre

[o]=min %;—610";“ (1)

rae O, - BpeMeHHOe COMpoTUBMEHNE PacTXeHWo Npu pacyeTHown Temnepatype, Mla;

Oy.2/¢ - YCNOBHBIN Mpeaen Teky4ecTv Npy pacyeTHoi Temnepatype, Mlla.

O6Ge xapaKTepuCTUKN NPUHUMAIOTCS MO CTaHgapTaM, HopMarnsm UM Apyrum HOpMaTUBHBIM JOKYMEHTaM Ha
TpyObl 1 getanu npu TemnepaTtype 20 °C 1M NepecuYnTLIBAOTCS C MOHMXKAOLWMM KO3 MOULMEHTOM OIS 3a4aHHOWN
pabodelt TemnepaTtypsbl (Tabnuua 2).

Tabnuua 2
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TeMmnepatTypa, °C Cranmu
YIDJIlepOOuCTEE YIDJiepoOuCTEE |YTUIepOOuCTHE
OOBIKHOBEHHOT'O |KaueCTBEHHEE C |HU3KOJIEIMPOBAaH—
KadecTBa comepXaHMreM HBlE U JIETUPO-—
yoJjepona, % BaHHEIE C
comepXaHMeM
yrJyepona, %
0,07 - (0,17 -|0,14 - 0,07 -
0,14 0,24 0,20 0,12
20 1,00 1,00 1,00 1,00 1,00
100 0,947 1,000 1,00 1,00 1,00
150 0,893 0,960 0,973 |0,966 0,938

4.11. Tlpu OTAMYMM Harpy3ok Ha TpybonpoBod OT MNPUHATBIX HOMUHANbHbLIX 3HAYEHWA BBOASTCA
koaddumumeHThl 3anaca: 10% - ona cobcTBeHHOro Beca Tpyo, Aetanen, apmatypbl u 20% - ons Beca nsonaumm u
rpyHTa (KoadpuumneHTbl Neperpy3km cooTBeTCTBEHHO 1,1 1 1,2).

PelueHve o BBeaAeHUN JOMONMHUTENBHBLIX 3aMacoB MPOYHOCTU MPU pacyeTe Ha yKasaHHbIE Harpy3ku B KaXK4oM
KOHKPETHOM crny4ae NpMHUMaeTCs NPOEKTHOWM opraHu3aunen.

4.12. Tpn HeobxooUMOCTM pacyeT TOSLMHBI CTEHOK TPYD M PACOHHbIX U3OENUIn peKoMeHayeTcsl BECTU MO
[1].

4.13. Bbibop 3anaca no TOMWWHE CTEHKN TPyD Ha KOPPO3UI0 NPOM3BOAUTCS MPOEKTHOW OpraHusauunen no
TpeboBaHuMIo 3aKasumka.

4.14. Ecnn umeeTcs pucK oBanusauum Tpybbl BCNeACTBME OABMEHUS TPYHTa, PEKOMEHAYETCA MPUHMMAaTh
YCUMNEHHYIO TOMLWUHY CTEHKW, KOTOpas paccunTtbiBaeTcs no [1].

4.15. MeToauka pacyeTa KOMMNeHcauuy TemnepaTypHbix gedopmauuin npuseaeHa B MpunoxeHuun B.

I'IpOBepKa TennonpoBoaa Ha yCTOVI‘-IVIBOCTb

4.16. WN3onupoBaHHble TpybonpoBoabl npu GeckaHanbHOW MpPOKNagke peKoMeHAyeTCA NpoBepsATb Ha
YCTOMYMBOCTb (NPOAOSbHBIN N3rnob).

4.17. ObssaTenbHas npoBepka NPOBOAMTCH B CreayoLUNX Cny4asx:
npu manow rnybuHe 3anoxeHns TennonpoBoAoB (MeHee ~ 1 M OT ocu TPyG OO MOBEPXHOCTU 3eMMn);
Npu BEPOATHOCTM 3aTOMMEHNs TENNONPoBoAa rPYHTOBbLIMW, NABOAKOBbLIMW UMW APYTUMW BOSAMU;
Npu BEPOATHOCTW BeAeHWS PSAOM C TeNNOTPAcCcon 3eMnsHbIX paborT;
npyv HeobxoaAMMOCTU MPUHATUSA OOMOSNHUTENbHLIX Mep No obecnedyeHuio XuBy4YecTn Tennonposoga (Ha
OCHOBE TEXHMYECKOro 3afaHuns 3akasuyuvka).

ObGssatenbHas nNpoBepka MPOBOAWUTCA Takke B Cnyvyae NPOKNaaky yyacTka TensionpoBoda B KaHane, Ha
acTakage unu Hag3eMHo.

4.18. lNpoBepky TeNNonpoBoJOB Ha YCTOMYMBOCTb cneayeT BbliNoNHATL no Mpunoxexuto I

3awuTa oT Koppo3nu

4.19. 3awmTta Hapy>KHOW MOBEPXHOCTU CTanbHbIX TPYO OT KOPPO3un He TpebyeTcs B CBA3N C 00A3aTeNbHbIM
YCTPOMCTBOM CUCTEMbI ONEpPaTUBHOrO ANCTAHLMOHHOIO KOHTPOSA 3a YBNaXXHEHWEM U opraHm3auven HemenrneHHon
3aMeHbl YBMaXXHEHHbIX Y4aCTKOB CYXUMWN PEMOHTHO-BOCCTaHOBUTENBHOW CIyX60M.

4.20. He n3onupoBaHHble B 3aBOACKUX YCMOBUSX KOHLbl TPYOHbIX CEKLUA, OTBOAOB, TPOWHUKOB U OPYrnx
METanmoKOHCTPYKUMA npu paboTe cO cKkoprynamu AN 3agenikM CTbIKOB AOIDKHbI MOKPbIBATbCS Ha nepuog
MOHTa)a aHTUKOPPO3MOHHBIMWU MacTUKaMK C NocneayoLwen nx Tennonsonsaumnen.

4.21. MeTannuyeckue 3arnyLuky n3onsumm AomkHbl ObiTb 3aLUMLLEHbl aHTUKOPPO3NOHHBIMW MacTUKaMW.
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4.22. B TennoBbIX kamepax, PacroyiOKEHHbIX Ha Tpacce TEennonpoBOAOB, 3amnopHasi apMaTtypa LOMmKHa
UMETb YCUINEHHOE 3aLUTHOE MOKPbITHE.

MpoekTnpoBaHne 6eckaHanbHON NPOKNaakn

4.23. beckaHanbHyl0 MpOKMNagKy W30NMPOBAHHbLIX TENIONPOBOAOB HEOOXOAMMO  BbIMOMHATL B
Henpocado4HbIX IPYHTax C eCTECTBEHHOW BMaXXHOCTbIO NN BOAOHACHILWEHHbIX 1 MPOCcafoyHbIX rpyHTax 1-ro tuna.

B cnabbix rpyHTax ¢ Hecyuwen crnocobHocThio MeHee 0,1 MIla HeobGXxoAMMO YCTPOMCTBO MCKYCCTBEHHOIO
OCHOBaHwUA.

4.24. beckaHanbHyl MNPOKMagKy W30MNMPOBaHHbLIX TEMMONPOBOAOB PEKOMEHOYETCH MpOoeKkTupoBaTb MoA
Henpoe3Xemn 4YacTblo YNuu, M BHYTPU KBapTarnoB >XUIOW 3acTponku. lNMpoknagka TennonpoBoAoOB NOA Npoesxen
YacTbl0o aBTOMOOWMBHBIX W MarucTpanbHbIX [OPOr U ynuy OOBLEeropoackoro 3HayeHusi, Kak npaBurio, He
gonyckaetcd. He ponyckaetca Takke OeckaHanbHasi npoknagka TennonpoBOAOB MOL AETCKAMW U UTPOBbIMU
nnoLiagkamu.

4.25. MNpn nog3eMHOM nepeceyeHnr 4opOor U ynuu A0oMmkHbl cobnoaaTtbCs npaBvna, U3NoXeHHble B 6.12* -
6.20* u MpunoxeHum 6 CHul 2.04.07.

4.26. MNpwn beckaHanbHOW NpOKNagKke U30NMpPOBaHHbIX TEMMONPOBOAOB NO4 ynuuaMyM U JOporamu MecTHOro
3HayeHusi, aBTOMOOWUNbHBIMKM Jdoporamu V KaTeropuum, a Takke BHYTPUXO3SANCTBEHHBIMW aBTOMOOMUITbHLIMU
AoporamMmv AOIKHbI NPUMEHATBCA TPyObl C TOMLUMHOM CTEHKWU, MCKIIOYaloLWen oBanusauuio Tpyd nog BNusHUEM
JaBneHus TpyHTa W HanpsbkeHWn BCreAcTBME [OOPOXHOro ABWXKeHud. [lonyckaeTcs yknagka pasrpy3oyHbIX
Kene3obeTOHHbIX NINT.

4.27. N3onupoBaHHble TpybonpoBoabl TEMMOBbLIX ceTen npu BeckaHanbHON Npoknagke, pacnonaraeMble Hag
COOPYXEHUAMM METPONONMUTEHAa, AOMMKHbI MPOKMaAblBaTbCA B CTalNbHbIX (QyTnspax, KOHLbl KOTOPbIX OOJDKHbI
BbIXOAWTb 3a npeAensl TOHHens meTtpononuteHa Ha 10 M B 06e CTOPOHbI, UM B MOHOSTUTHOM >Kene306eTOHHOM
NPOXOAHOM KaHamne. B MOHMXeHHbIX Touykax OeckaHanbHOM NPOKMNagkM A0 WNM MOcne nepeceyeHus NuHUM
METPOMNoNnTEHa [OOSDKHblI YCTPauBaTbCA CMYCKHUKM C  BbIMYCKOM B CYLLECTBYIOLLYIO CUCTEMY [0XOEBOM
KaHanusaumun. OTKMYaLWme yCTPOMCTBA Ha TennoceTn OOMKHblI pacnonaratbCs, Kak npaBuro, Ha paccTosHUN
0,1 KM OT NUHUM MeTpononuTeHa. B CTEeCHEeHHbIX YCNOBMAX OOMycKaeTCca yBenuveHue pacctosHus Ao 1 kv ¢
corrnacoBaHWeM B YCTaHOBMEHHOM nopsigke.

4.28. Tpu KoMneHcauun TemrnepaTypHbIX pacLUMPEHUA 3a CYET YINoB MOBOpPOTa Tpacchl, [1-00pasHbiX,
-06pasHbix, Z-06pa3HbIX KOMNEHCATOPOB CriefAyeT NpegycMaTpuBaTh, Kak NpaBuio, aMopTU3MPYIOLLIME NPOKNaaKu
nnobo KaHanbl (HALWw).

4.29. B kayecTBe amMOpPTU3MPYIOLLNX MNPOKNAAOK MPUMEHSIOTCA BCMNEHEHHble MONM3TUMEH, KayyyK unu
HeXeCTKMA neHononuypetaH nnotHocTeto ~ 30 - 40 kr/mM3. TonmwwuHa npoknagku onpegensercd ucxogd w3
BEMNYMHbBI pacyYeTHOro NepemMeLLeHns TennonpoBoaa, kKotopasa He AormkHa npesbiwate 50% TOMLWMHBI NPOKNaaKkM
npu ee cxatuu.

4.30. TMNepeceyeHne M30MMPOBaHHLIMU Tennonposodamu auametpom < 300 mMm 34aHuA gonyckaeTcs
TOMbKO NPU YCTPOMUCTBE TEXHNYECKOrO Kopmnaopa, TEXHUHECKOro MOAMOSbA UM TOHHENS BbICOTON He MeHee 1,8 M
C OTAeNbHBIMY 3anuparrLmMMmca Bxogamu. B atom cnyyae gonyckaetcst npyuMeHeHne Tpyb ¢ MOKPOBHBIM CII0EM U3
OLIMHKOBaHHOW cTanu.

4.31. YCTpOWCTBO Kamep C MNPUMEHEHUEM LIAPOBbIX KPAHOB MOBBILWEHHOW HAAEXHOCTU C  PY4YHbIM
yrpaBneHnem Ansi M30NMpoBaHHbLIX TPybonpoBoAoB He TpebyeTcs. YnpaeneHue WapoBbIMU KpaHaMu Knacca
HagexXHOCTU A crielyeT OCyLLEeCTBNATb Yepes KN 1 HeobcnyxmnBaemble konoaubl avametpom 100 - 300 mm.

4.32. Ha TennoBbIx ceTsax nocre ueHTpansHoro Tennosoro nyHkta (LTT) yctaHoBKy 3anopHon apmaTtyphbl Ha
OTBETBMEHMUAX K OTAENbHLIM 34aHMAM cnegyeT npeaycmarpuBaTth Ha Tennonpoeogax gnametpom 150 mm n 6onee
UNn Ha TennonpoBoAax He3aBUCMMO OT AMameTpa nNpu AnvHe oteeTenexHns 100 m 1 Gonee.

4.33. o cornacoBaHUio C 3aKa34ynMKoM U IKCNnyaTupylowen opraHisaumen Ha maructpangax guametpom 500
- 1000 MM ponyckaeTcs NPMMEHEHWE 3arnoOpHOW apMaTypbl MOBbLILEHHOW HaAEeXHOCTWU (LLIapoBbIX KpaHoB) 6e3
3ANeKkTponpuBoaa U yCTPOMCTBa KaMmep-NaBuUibOHOB.

Mpy Hannuuu TenemexaHWsauuMu TEnnoBbIX CeTed U NPUMEHEHUM LWAapOoBbIX KPAHOB MocrnegHwe MoryT
pacnonaratbCs B TEMNMOBbLIX KAMEPAX C BBIHOCOM 3I1eKTPOOOOpPYAOBaHMS B OTAENBHOE NOMELLEHNE.

4.34. Kamepbl No Tpacce TennonpoBoaa, kak npaeuro, He npegycmartpuBatoTcs. OHM MOTyT coopyXaTbCsl Mo
TpeboBaHMIO 3aKas3umka MM SKCMIyaTUPYIOLWEN OpraHn3aumm B UCKITIOYUTENbHBIX Crlydasx Ha OTBETBEHMSX, B
MeCTax YCTAHOBKM 3amnopHOM apmaTtypbl, MpUOOPOB U CUNbGOHHBIX KOMMEHCATOpPOB, ecnu TpebyeTcst ux
obcnyxumBaHue.

4.35. OTBETBMEHMA OT OCHOBHOrO TEMNOMPOBOAA, KaK MpaBuMo, OOIMKHbI NMpegycmaTpmBaTbCA B 30HE
MWHUMAarbHbBIX MEPEMELLEHUN Y HEMOABWKHBIX OMOP.
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[onyckaetca pasmelleHne OTBETBMEHMN Yy YCNOBHO HENOABWXHbIX Todek Tennonposogos. [lpy aToM
TPOMHUK NpeaycMaTpyBaeTCs C MOBbILEHHOW TOMNWMHOW CTEHKM UMK C Haknagkamu. BeinonHeHue oTBeTBMNEHMS
Yyepes WTyuep gonyckaetcsa npy 060CHOBaHUM pac4eToM.

OTBeTBNEHMS, KOTOPbIE PACMONOXEHbI B 30HE MUHUMAIbHbIX NEPEeMELLEHUN NN Y YCITIOBHO HEMOLBUXHbLIX
onop, Takke criegyeT obknagbiBaTe aMOpPTM3NPYIOLLUMU MPOoKNaakamu ansa obecneyeHmst 6OKOBbIX NepeMeLLEHWNA.

4.36. lNMpoxoabl TENSONPOBOAOB CKBO3b CTEHKM (PYHAAMEHTbI) 30aHUN U Kamep AOMKHbI OCYLLECTBNATLCS C
MOMOLLIbIO YCTAHOBKM CreumanbHbIX PE3MHOBbLIX (MOMMMEPHbBIX UMK CTanbHbIX C CarlbHUKOBBIM YNITOTHEHUEM) Tf1b3
C nocneayoLwmmMm 6eTOHMPOBAHNEM.

4.37. B wmectax conpsikeHuss 6eckaHarnbHbIX Y4acTKOB TEMMOMNPOBOAOB C KaHanbHbIMM crnegyet
yCTaHaBNMBaTb pPE3UHOBbLIE WU CTanbHble TUNb3bl C  CalbHWKOBLIM  YNIIOTHEHWEM, oObecneynBatomm
BO3MOXHOCTb BOKOBbIX NepeMeLLEHUN.

4.38. B npoektax cneagyeT npeaycMatpuBaTtb MEpOnNpuUATUsS NO 3alimMTe TENMOBbIX ceTen, obopynoBaHus n
NPUEMHMKOB Tenna OT HeAONYCTUMbIX MO YCMOBUSAM MNPOYHOCTU MOBLILWEHWUA AaBfeHUsl, BO3HUKAKOLWMX Mpu
HeCcTauMOHapPHbIX M’MAPaBNNYECKMUX PEXMMAX.

[na BHyTpukBapTanbeHbIX TENMOBbLIX CETEN B MPOEKTax TEMMOBbIX NYHKTOB Takke crneayeT npegycmarpusaTh
MeponpusaTUSa No 3awmte notpebuTenen OT NOBbILLEHWUS AABMNEHMS, €CnU CcTaTudeckoe AaBrieHue B TennoBbiX
ceTsAx npeBbilaeT paboyee AaBneHne obopyaoBaHus.

4.39. V3onupoBaHHble TENIonpoBOAbl He TpebylT ycTpoWcTBa MonyTHoro gpeHaxa. Mo TpeboBaHuio
3aKas34yMka Mpu BbICOKOM YPOBHE CTOSIHUSI TPYHTOBbIX BOA B MPOEKTe MOXeT ObiTb MpeayCMOTPEH MOMyTHbIV
OpeHax.

4.40. lMpu npoknagke TennoBbiX ceTen OeckaHanbHbIM CNocoboM TpyObl ykragbiBalOTCs Ha MecyaHoe
OCHOBaHMe TomMLmMHoON He meHee 150 MM ¢ necyaHou obcbinkon He meHee 150 mMm.

4.41. MNec4aHyto obcbinky cnegyeT BbINOMHATL U3 Mecka C KOIMPULUMEHTOM DUNbTPaUMM He MeHee 5 M/CyT.

lMecok gomkeH ObITb C pasmepom pakumm He Bornee 5 MM 1 He JOIMKEH CoaepXKaTb KPYMHbIX BKITHOYEHUN C
OCTPbIMM KPOMKaMMU, KOTOPbIE MOTYT NOBPeaUTb 3aLUUTHBIN Crov TpybonpoBoaoB U COeanHUTENbHbIE MY ThI.

lMocne 3ackinky nNecok AOMmKeH ObiTb yTpamboBaH (cTeneHb ynnoTHeHus = 0,92 - 0,98) ¢ Tem, 4TOObI
Tennonposogam, NPOMoXeHHbIM B necke, 6bino obecneyeHo paBHOMEPHOE TPEHUE Mexay BHeLlHer 060no4kon
TpybGonpoBoAa 1 rpyHTOM.

4.42. Tpn OeckaHanbHOW npoknagke TpPyboONpoOBOOOB pacCTOsiHME MO TFOPU3OHTaNM OT HapYXHOWN
NMOBEPXHOCTN M30NMPOBAHHOIO TpybonpoBoaa A0 hyHAaMEHTOB 34aHUN U COOPYXKEHUI OOIMKHO NPUHUMATLCS MO
CHwuI 2.04.07.

Mpy HEBO3MOXHOCTM BbiAEpXaTb 3TN paccTosHUA TPyOONpOBOAbI AOIPKHBI MPOKNaabiBaTbCA B KaHanax mnm
B CTamnbHbIX QYTNsApax Ha pacCTOSHUM He MeHee 2 M OT (pyHOAAMEHTOB 34aHWiA MO0 B MPUCTEHHbIX
(MPUCTPOEHHBIX K (byHAAMEHTaM 34aHNIA) TOHHENSIX U3 MOHOMUTHOTO ene3obeToHa ¢ N30nAunen metTansom.

4.43. N3 kamep M CMYCKHUKOB Mpu GeckaHanbHOW MNpoKnagke TennoBbiX CeTerl AOIMKHbl yCTpavBaTbCH
BOAOBbINYCKM B BOOOMPUEMHbIE KONOALblI C BOAOOTBOAOM B AOXKAEBYIO KaHaNM3auuo 1nm, ecnm 3To HEBO3MOXHO,
C nocrieayroLemn OTKayuKou.

4.44. B mecTax, rae He npeacTtaBnseTcss BO3MOXHbLIM BbIMOMHUTE CAMOTEYHbIW BbIMYCK OT CMYCKHUKOB B
CYLLECTBYIOLLYIO [OOXOEBYID KaHanu3auuio u3-3a BbICOKMX OTMETOK JIOTKOB, Heobxogumo YCTPOMCTBO MO
COrnacoBaHUIo C 3KCMNyaTUPYLWMMN OpraHn3auusaMmn HaCOCHbIX NepekadymnBaoLLmnX CTaHLMNA.

4.45. N3onnpoBaHHble Tpybonposoabl anametpom o 400 MM npu Npoknagke Ha yvyacTkax B HEMPOXOOHbIX
KaHanax pekoMmeHayeTcs yknablBaTb Ha OCHOBaHWe M3 necka ¢ KoadduumeHToM cunbTpauun 5 m/cyt. Ons
Gonbllero gvameTpa JonyckaeTcsl npoknagka TpybonpoBoga Ha ckomb3sawmx onopax. [pum aTom Heobxoguma
npoBepkKa TennoceTn Ha NPOAOIbHYK YCTONYMBOCTb.

Ha yyacTtkax npoknagku TpybonpoBogoB B MPOXOOHbIX WM MOMYMPOXOAHbLIX kaHanax gnvHon o 30 m
AonyckaeTcsl NMpoknagka Ha CKonb3awmx onopax. OnuHa kaHanoB MoXeT ObiTb yBenuuyeHa no COrnacoBaHuio B
YCTaHOBMEHHOM NOPSIAKE.

4.46. Tpn pPEKOHCTPYKUMW TEMnoBblX CeTEen [OoMycKaeTcs YKNnagka W30nMpoBaHHbIX Tpybonposodos B
CYLLECTBYIOLUA HENPOXOAHOW KaHan € 3acCbINKOW NOCreaHEero NeckoM.

4.47. Tlpn KaHanbHOW MNPOKNagKke TEMMOBbIX CEeTEeW C NPUMEHEHMEM WN3ONIMPOBAHHbIX TPYyOOMpoBOOOB
KOHCTPYKTMBHbIE pELLEeHNs KaHamnoB, Kamep-naBuUnbOHOB NPUHNMAKOTCA aHaNorMyHbIMU peLleHUsIM NPy KaHarnbHOW
npoknazke TeNnoBbIX ceTen ¢ APYrMMn BUAAMN N30NSALINN.

4.48. MuHMManbHyo rnyouHy 3anoxeHust Tpyo B 3emrie, cuutasi OT HM3a LOPOXHOIO MOKPbITMS OO Bepxa
NnonuaTuneHoBown obonoYkm Tpyobl, criegyeT NpuHUMaTh He MeHee 0,5 M BHe npegenos npoesxen Yactm n 0,6 m -
B Npefenax npoesxen 4actu, cumTtasa 4o Bepxa u3onsuuu.

Honyckaemas rnybuHa 3anoXeHusi W30NMPOBaHHbLIX TPYO [OSPKHA COCTaBNSATb OPUEHTMPOBOYHO [AJis
AnameTpoB (CTanbHbIX TPYO 1 NonMaTMneHoBbix obonoyek) Ao 133 x 225 mm - 3,1 M, ¢ 159 x 250 mm o 530 x 710
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MM - 3,6 M, o 1020 x 1200 mm - 2,8 m (6€e3 ydeTa BMSAHUSA TPaHCNOPTHbBIX CPEACTB).
[Mpn HEOBXOOUMOCTM KOHTPOSIbHBIX pacyeToB rMyOUH 3anoXeHWs TennonpoBOAOB AN KOHKPETHbIX YCIoBUIA
NPOKNagKkn pacyeTHOe CONPOTUBMEHME MEHONONuypeTaHa U NONM3ITUNEHOBON OBOMOYKM crneayeT NpPUHUMaThL Mo

[1].

4.49. Tpn HeobGXOAMMOCTU MOA3EMHOW MPOKMaAKM TENIonpoBOAOB Ha rnybuHe OGornee [onycTMMOW KX
crnepyeT NpoknagblBaTb B KaHanax (TOHHEensX).

HonyckaeTcsi BMECTO YCTPONCTBA KaHanoB NPpUMEHEHNE pa3rpy304HbIX Kene306eTOHHbIX NINT.

4.50. lMpuM HEBO3MOXHOCTM BblAepXaTb HOpPMbl, npegycmoTpeHHble CHull 2.04.07 gns nepeceveHus
TennonpoBogoB 6eckaHanbHOW MPOKNagkM C rasonpoBOAOM, BOAOMPOBOAOM, JrEeKTpUYeckumn Kabensamu
HanpsxeHnem o 35 kB, Heo6XxoAMMO MPOEKTHbIE PELUEHMSI COrNacoBbiBaTb C IKCMyaTUPYHOLWMMKA U APYTMMU
3aMHTEepPEeCOBaHHbIMU OPraHn3aLMsaIMm.

4.51. Harpy3ka Ha HenoaBwXHble Onopbl B o6OLWeM cryyae [OofXHa NpUHMMaTbCss No Hambonbluewn
ropusoHTanbLHOM oceBon W OOKOBOW Harpyskam npu nwbom paboyem pexume Tennonposoga u npu
rmapaBnnyecknx UCNbITaHUAX.

4.52. KOHCTpyKUMS SNEMEHTOB MeTannmMyecknx HenoABWXKHbIX onop Ans ©OeckaHanbHOW NpPOKNaaku
Tennosbix ceTen, He npeaycmoTpeHHbix [OCT 30732, a Takke ene3obeTOHHblE HEMOABMXHbIE OMOPbl AOMKHbI
paspabaTtbiBaTbCsl MO MHOUBMAYAIbHBIM YEPTEXaM I NPUHUMATLCS MO TUMOBbLIM NMPOEKTaM.

PacueT Harpysok Ha ornopbl

4.53. B TpybonpoBogax GeckaHanbHOW NPOKNagku B rPYHTE CUMbl TPEHUSI AENCTBYHOT BAOMb OCK Tpybbl Kak
pacnpegeneHHas Harpyska ¢ MUHTEHCUBHOCTbIO, H/M, koTopasi paccuuTbiBaeTcs no dpopmyne (B.3) MNpunoxexus B.

KoadpduumeHT TpeHna 4 3aBUCUT OT KOHCTPYKLUM M30MALUN, XapakTepa Harpy>KeHus v yrna BHyTPEeHHero
TpeHus rpyHTa @ . [ing n3onnpoBaHHbIX TPyO Npy pasnnyHOM xapakTepe HarpyxeHus KoadduumneHT cocTaBnseT:

~0,2 - Npy MHOrOKpaTHOM YepegoBaHUN LIMKIOB HarpeB-OXnaXxKaeHue;

~ 0,4 - npy OQHOKpPaTHOM Harpese (oxnaxgeHun);

~ 0,6 - Npyn KpaTKOBPEMEHHOM NPUIOXKEHNN HArpy3Ku.

Mpw onpegeneHMn KOMMEHCALMOHHOW CNOCOBHOCTM TENMOMPOBOAOB M Harpy3oK Ha onopbl KO3dUUNEHT

npuHumaeTca pasHbim 0,4,
PacnopHble ycunusa ot BHyTpeHHero gasnexus npu npumeHenmnm CK n CKY BelumncnsaoT no chopmyne

P, :%(DCK +D ) +C,A, (2)

roe P - BHyTpeHHee aaBneHue, Mla;
D - HapyxHbin guameTp CK, mm;

CK
8 2 .
D;. - BHyTpeHHwit anameTp CK, Mm;
C, - oceBas xecCTKOCTb komneHcaTopa, H/mm;

A - pecbopmanust komneHcaTopa, MM.

4.54. PacyeT Harpysku Ha ornopbl NpoM3BOAAT C UCNONb30BaHNEM KOMMbIOTEPHBLIX MPOorpamMm.

lMpu onpegeneHun Harpy3ok Ha OMopbl C UCMOSb30BaHMEM KOMMEHCUpyLWwmx yctponcts 1-n rpynnbl "a"
(M-o6pasHbix, -06pasHbix, Z-06pa3HbIX KOMNEHCATOPOB) CriedyeT PYKOBOACTBOBATLCH TUMOBLIMU PELLUEHUSMMU.

Mpu onpegeneHnn Harpy3oK Ha Onopbl C UCMONb30BaHUEM KOMMEHcupyoLwmx yctponcts 1-n rpynnel "6" (CK
n CKY) ponyckaeTca pykOBOACTBOBAaTbCA TEXHMYECKOW [OOKyMEHTauuemnm npeanpuatui-uarotoBuTenen

CcNbOHHBLIX KOMNEHCATOPOB.
Mpu onpepeneHvn Harpy3ok Ha onopbl npu npumeHeHun CK n CKY cnegyeT yuutbiBaTb BnusgHue

cnenyrowmx cun:

- pacnopHOro ycunus cuibgOHHbIX KOMNEHCATOPOB Pp ;

- XXECTKOCTM CUMNbOHHbIX KoMNeHcaTopos P,

- COMPOTUBIEHUA TPEHWUIO TEMMOMPOBOAA O FPYHT Ha ydyacTkax GeckaHanbHOW MPOKMNagKkW UMW TPEHWUO B
MOABWKHbIX OMOPaXx Ha y4acTkax kaHanbHo Npoknaaku unn s ytnspe P, .

Kpome Toro, cnegyet yuutbiBaTh B KOHKPETHBIX PacHeTHbIX CXEMaX TEMMonpoBOAOB:
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- HeypaBHOBELWLEHHbIE CUJTbl OT BHYTPEHHEro AaBfieHUaA And calibHMKOBbLIX KOMMNEHCAaTopoB P ;

- ynpyryto Aedpopmanyio rtMbKIx KOMMEHCATOPOB UNn camokomnercaunn Tpy6 (P, P).

4.55. PacueT Harpy3oK Ha onopbl Ha y4acTKax KaHanbHOW NPOKNaaKku pekoMeHOyeTCsl BeCTU B COOTBETCTBUMU
c [1].

CoeanHeHns M30nMpoBaHHbIX TPYO 1M haCOHHbBIX N3aenuin

4.56. [ina coeauHeHns ctanbHbIX TPYO mMexay cobon U ¢ PaCoHHbIMU U3OENUAMU OOMKHBI NPUMEHATHCS
CTbIKM, OTBeYaloLme cnegyrowmmMm TpeboBaHmsm:

- NEHOMNoNuypeTaH AN CTbika AOoMMKeH oTBeYvaTb TpeboBaHusim TOCT 30732;

- KOHCTPYKUMM ODONOYEK CTLIKOB U UX COEAMHEHWI C MOMMITUIEHOBbIMU 060M0YKaMm Tpyb AOMKHbI ObITb
repMeTUYHbIMU MPY AaBNEHUN BHYTPU CTbikoBOro npoctpaHcTea 0,05 Mla B TeveHne 5 MuH;

- KOHCTPYKUMS TEMMOU30NMPOBaHHbIX CTbIKOB AOIDKHA BblaepxmBaTb He meHee 1000 UMKNOB MCNbITaHWU
cornacHo metoguke NpunoxeHus [.

B0o3MOXHO NpMMeHeHMe OpYrMx KOHCTPYKLUUIA CTbIKOB, OTBEYAIOLLMX BbllLeyKa3aHHbIM TpeboBaHUSM.

Cuctema onepaTtnBHOro ANCTaHUMOHHOIO KOHTpPONA
COCTOSIHMS TENJTOBOM M30NSALUN

4.57. Ana yHudmkaumm ucnonb3dyemblx Ans KOHTponsa npubopoB Heobxoaumo obecneunTb crepylolime
3HayeHns napameTpoB cuctembl OLK:

- 3NEKTPUYECKOe COMPOTUBIIEHNE CUrHanbHOW uenu (MeTnun) JormkHo ObiTb =~ 200 OM, 4TO coOTBETCTBYET
ONvHEe KOHTponunpyemMoro Tpybonposoga =~ 5 KM (Npv NpeBbILLEHNM YKa3aHHOMO 3HAYeHns geTekTop cpabaTbiBaeT
Ha o6pbIB);

- MoporoBoe anekTpuyeckoe conpotueneHve umsondumm 1 - 5 kOm, cooTBeTcTBylOLlEe cpabaTbiBaHWUiO
curHana yBraxXHeHus.

B uenax obecneyeHns Tekyllero KOHTPOMS 3@ COCTOSHMEM W30MAUUM PEKOMEHAYETCA MpUMEHeHne
OEeTEeKTOPOB, UMEILLMX HECKONBKO CTyneHen cpabaTbiBaHMs, YTO NO3BONAET obHapyxuTb 6onee HN3KUIN ypoBeEHb
yBNaXXHEHMS NeHononmypeTaHa.

4.58. [MpoektuposaHne cuctem OOK Heobxogumo OCyLIECTBNATbL C BO3MOXHOCTbIO MNPUCOEAMHEHMS
npoeKkTupyemown cuctemsl k gencrayowmum cuctemam OK v nnaHnpyembim B ByayLuem.

4.59. B kayecTBe OCHOBHOMO CUrHarbHOro npoBOAa WUCMONb3yeTcs MpoBO[, PachnOnOXeHHbIN crnpasa Mo
HanpasneHnto nogaym BoAbl K NoTpebutento Ha obounx TpybonpoBogax. BTopol curHanbHbI NPOBOOHMK SABMNSETCH
TPaH3UTHbIM.

4.60. Bce 0OoOkOBble OTBETBMNEHMS [LOIDKHbI BKMOYATbCA B paspbiB OCHOBHOIMO CUrHarbHOrO npoBofa.
3anpelaeTtcs nogkntoyaTb OOKOBbIE OTBETBIEHMSA K MEAHOMY MPOBOAY, PacnofioXXeHHOMY CrieBa No xo4y nogadv
BOAbI K NOTPEOUTENIO (TPAH3UTHOMY).

4.61. CraumoHapHbli fgeTekTop obecneyMBaeT HeNpepbIBHbIN KOHTPOMNb COCTOSHUA u3onauuun. [lpu
OTCYTCTBMM BO3MOXHOCTWM MOAKIMIOYEHUS CTALMOHAPHOro JdeTeKktopa NepuvoOAUMYECKUA  KOHTPOMNb  MOXET
NPOBOAUTLCS C MCNOMNb30BaHNEM MEPEHOCHOTO AeTEKTopa.

4.62. B TOYKax KOHTPOMSA Ha KOHLax TennoceTn yCTaHaBMMBAOTCSA KOHLIEBbIE TEPMUHATbI, OAMH U3 KOTOPbIX
MOXET UMETb BbIXO, HA CTALUOHAPHLIN OETEKTOP.

4.63. ToYkM KOHTPOMNSA HeobXxoaMMo npedycmaTpuBaTtb Ha paccTosHum He 6onee 300 m gpyr oT gpyra. B
YKa3aHHbIX TOYKax yCTaHaBNMBAKOTCS NPOMEXYTOYHbIE TEpPMUHATbI.

4.64. Onsa TpybonpoBoaoB anuHon MeHee 100 M gonyckaeTcs yCcTaHOBKA TOMIbKO OLHOWM TOYKM KOHTPOMS C
3aKOIbLIOBKOW CUrHasbHbIX NPOBOAHWKOB MO METaNIMYECKON 3arnyLIKon Ha ApYrom KoHUe TpybonpoBoaa.

4.65. B Hauvane ©OokoBbix oTBeTBneHUn anuHon 30 - 40 M CTaBWUTCS MPOMEXYTOYHBLIN TEpPMUHAI BHe
3aBMCMMOCTM OT PACTONOXEHUS APYrMX TOYEK KOHTPONSA HA OCHOBHOM TpybGonpoBoae.

4.66. Ha rpaHuuax conpsiraembiX MNPOEKTOB TEMMOBbIX CETEN B MeCTax WX COeavHeHus Heobxogumo
npeaycMaTtpmBatb TOYKM KOHTPONS W yCTaHaBNMBaTb [ABOWHbIE KOHLIEBblE TEpPMMHamNbl, KOTOPblE MO3BONAOT
00begnHUTL Unu pasbeanHnTb cucteMmy OLK aTnx y4acTKoB.

4.67. Tpu nocrnepoBaTenbHOM COeAUHEHUM MPOBOAHUKOB cuctembl O[K B MecTax OKOHYaHUSA mM3onsaumm
(npoxog TpybonpoBOAOB Yepes3 TENSOBbIE KaMepbl, MOABanNbl 30aHW 1 T.M.) COeANHEHNs] MPOBOAHNKOB TpebyeTcs
BbIMOJSIHATE TOJIbKO Yepe3 TepMuHarnbl.

4.68. MakcumanbHas gnvHa kabens OT TpybonpoBoda OO TepMuHana He AormkHa npeBbiwatb 10 M. B
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cnyvyae HeobxoauMOCTM npuMeHeHus kabena c¢ Gonblwen AnvHOW TpebyeTcAa ycTaHOBKA [AOMOMHUTEMNbHOMO
TepMmuHarna Kak MoXHo 6nivke k Tpybonposogay.

4.69. [na coegvHEHWs CUrHanbHbIX MPOBOAHMKOB W MOAKMNIOYEHUA NpuOOpPOB KOHTPONs Heobxoaumo
MCNonb30BaTh TEPMUHAnbI CreayoLLMX TUNOB:

- KOHLLEBOW TepMUHan - B TOYKax KOHTPOIS Ha KoHuax Tpybonposoaa;

- KOHLEBOW TEpPMMHAI C BbIXOOAOM Ha CTauUMOHAapHbIN OETEKTOP - B TOYKE KOHTPOIIS Ha KOHUe Tpybonposoaa,
B KOTOPOW NpeayCMOTPEH CTaUMOHaPHbIN AeTEKTOp;

- MPOMEXYTOYHBIN TEPMMHAN - B MPOMEXYTOYHOM TOYKE KOHTPONA TpyOoNpoBoAa;

- OBOMHOW KOHLEBOM TEPMMHAN - B TOYKE KOHTPOMS Ha rpaHuLe y4acTka;

- 00beanHSALWMI TEPMUHAN - B TEX TOYKaX KOHTPOIS, rae Heobxogumo obbeanHUTb B €QuHY0 NeTrno ABa
(Tpu) yyactka Tpybonposoaa;

- NPOXOAHOWN TepMuUHan - AN NOAKMYEeHUa coeauHUTENbHbIX Kabenen B Mectax OTCYTCTBUS M3onsauuu (B
TENnoBbIX KaMepax, B Nogsanax JOMOB U T.M.) U NpU ANuHe coeauHutensHoro kabenst 6onee 10 m.

4.70. YcTtaHOBKa TepMUHANOB C HapPyXHbIMW pas3bemMamu AnNd COeAMHEHMUSI CUrHambHbIX MPOBOAOB B
NMOMELLIEHMAX C MOBbILLIEHHONW BIIAXXHOCTbIO (TEMNMNOBbIE KaMepbl, NoABanbl AOMOB U T.MN.) He JONYyCKaeTcs.

4.71. YcTaHOBKa TEpPMWUHANOB B MPOMEXYTOYHbIX M KOHLIEBbIX TOYKax KOHTPOMsS OCyLLeCcTBRsieTcs B
Ha3eMHbIX UM HACTEHHbIX KOBEpax yCTaHOBMEHHOro obpasua. B koHUeBbIx Toukax TpybonpoBoga gonyckaeTcs
ycTaHoBKa TepmuHanos B LITT1.

4.72. KoHCTpyKuMa KkoBepa [JOfKHA WCKMYaTb Mpouecc oOpa3oBaHWs KOHOEHcaTa Ha aneMeHTax
TepMuHana, NPOHWKHOBEHUSI BnarM u obecneuvvBaTb BEHTUNALUIO BHYTPEHHEro obbema koBepa. BHyTpeHHun
06beM koBepa A0MKeH ObITb 3acbinaH CyxvMM NEeCKOM OT OCHOBaHMsA A0 ypoBHsi 20 cm o Bepxa Kpasi.

4.73. Tpun ycTponcTBe KOBEPOB Ha TennoTpaccax, NPoKnagbiBaeMblX B HACbIMHbIX FPyHTax, Heobxoanmo
npegycmaTtpuBaTb AONOMHUTENBHBIE MEPbI NO 3aLUUTe KOBEpa OT Npocagky rpyHTa.

4.74. CoeguHnTenbHbIn Kabenb oT TpybonpoBoga C repMeTuyHbIM KabemnbHbiM BbIBOAOM OO TepMuHana
OOMKEH NpoknagbiBaTbCa B OuMHKOBaHHOW Tpybe guametpom 50 mm. CBapka (nawka) 3almMTHOW OLMHKOBaHHON
TPyObl C MPONOXEHHbIM B Hel kabenem 3anpeLuaeTcs.

4.75. lNpoknaaky CoOeaMHNTENbHOro Kabens BHYTPM 34aHuiA (COOPYXEHMIN) A0 MeCTa YCTaHOBKM TEPMUHANO0B
unn B MecTe paspbiBa TEMNOBOW M3onAuunM (B TEMMOBOW Kamepe M T.M.) Takke HeobXoaMMO OCyLLeCcTBMSATb B
OUMHKOBaHHOM Tpybe pgmameTpoMm 50 MM, 3akpennsemMon K cTeHe ckobamu. BHyTpu 3paHui gonyckaeTcs
NPMMEHeHWE 3aUTHBLIX TOPPUPOBAHHBIX LLUSAHTOB.

4.76. Nocne moHTaxa cuctembl OLK crnefyeT BbINOMHUTL €€ UCMOMHUTENBHYI0 CXEMY, BKIHOYas:

- rpadpmyeckoe n3obpaxeHne cxemMbl COEAMHEHUS CUTHaNbHbLIX NMPOBOAHMKOB;

- XapaKTepHble TOYKW, COOTBETCTBYHOLLME MOHTaXXHOW CXeMe: OTBETBIIEHMS OT MarucTpanbHOW TEMNOTPACCH;
yrnbl MOBOPOTOB; HEMOABWXHbIE OMOPbI; Nepexoabl AMaMeTPOB; TOYKM KOHTPONs (Ha3eMHble W HACTEHHbIe
KOBepbl);

- Tabnuuy AaHHbIX NO XapakTepHbIM TOYKaM C yKa3aHMeM napameTpoB: HOMepa Touek, AnameTp TpyObl Ha
yyacTke; AnuHa TpybonpoBoga Mexay TOYkamu Mo MPOEKTHOW AOKyMeHTauuwm (4ns nogarwowero u obpaTHoro
TpybONpOBOAOB); ANWHA TpybompoBoAa Mexay ToukaMy MO CXeme CTbIKOB (4519 OCHOBHOIMO M TPaH3UTHOrO
CUrHarnbHbIX MPOBOAHMKOB 4118 noatoLLero n obpaTHoro TpybonpoBoaoB);

- MapKUPOBKY Ha TepMuHanax (antoMuHneBbix Gupkax);

- cneumdurKaumio NpuMeHsiemMbix NpUOOPoB 1 MaTepUaros.

4.77. Ha cxeme Heob6Xx0oMMO ykasbiBaTb YCINOBHbIE 0603HAYEHNS BCEX UCMOMb3yeMbIX 3IEMEHTOB CUCTEMBI
O[K.

5. TPAHCIOPTUPOBAHWE N XPAHEHWE

5.1. TpaHcnopTUpoBaHue u xpaHeHne ocyllecTensitoTcs B cootBeTcTBumu ¢ FOCT 30732.

5.2. NepeBo3ka N30MMpoBaHHbIX TPYO AOMKHA NPOU3BOANTLCS aBTOTPAHCMOPTOM C YANMHEHHBIM NPULENoM
UNu Apyrum TPaHCNOPTOM, NPUCNOCOGNEHHbIM AN nepeBo3kn Tpy6. B TpaHcnopTe JomkHO BbiTb NPeaycMOTPEHO
npucnocobnenne, npenoTBpallalollee CKaTbiBaHME U MNepeMelleHMe NPOAYKUMM B Ky30BE Mpu MEepPeBO3KeE.
PekomeHayeTcst ucnonb3oBatb nagenus n3 6pyca cedeHnem 100 x 100 mm. CBOOOAHbBIE KOHUBI TPYO HE OOMKHbI
BbICTYNaTb 3a rabapuTbl TPAHCMNOPTHOTO cpeacTea bornee Yyem Ha 1 M.

5.3. Yknagky nsonupoBaHHbIX Tpyb B TpaHCNOPTHOE cpecTBO HEOOX0AMMO NPON3BOANTL POBHLIMU PAAaMMU,
He Qonyckas nepexnectoB. PekoMeHOyemMoe KONMMYecTBO OAHOBPEMEHHO MEPEBO3NMBLIX TPyO WM KONMMYecTBO
ApYcoB NpuBeaeHbl B Tabnuue 3.

Tabnuua 3
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InameTp TpyO, MM InameTp KomnuecTBO KomnuecTBO
0DOJIOUKM, MM TpyD, WT. ApPYyCOB
57 140 42
76 160 42
89 180 34
108 200 30
133 225 22
159 250 17
219 315 9
273 400 7
325 450 5
426 560 5
530 710 3
630 800 3
630 800 3
720 900 3
820 1000 2
920 1100 2
1020 1200 2

5.4. lNMpun norpyske n pasrpy3ke TENIon3onMpoBaHHbIX TPYO M 3NeMEHTOB AOMKHbI ObiTb NPUHATBI OCOBLIE
Mepbl, obecnednBatoLme COXPaHHOCTb 3aLLMTHBIX 060M0YEK 1 TENMOM3ONALUMOHHOIO Cros U3 neHononnypeTaHa.
Pasrpysky Tennon3onMpoBaHHbIX TPy M OApyrMx 3reMeHTOB Ha CTPOWUTENbHOW Mowagke cnegyeT Npou3BOAUTb
MeXaHW4YeCKMM cnocobom ¢ MpMMEHEeHMEM rpy30NogbeMHbIX MEXaHM3MOB 1 BbICOKOMPOYHbLIX MATKMX NONOTEHEL,.

Mpu ucnonb3oBaHWM TpaBeEPC M BbICOKOMPOYHBLIX MSATKMX MOSIOTEHEL, UMW CTanbHbIX CTPOM C TOPLEBbIMU
3axBaTaMu UxX AnvHa goskHa ObiTb nogobpaHa Taknum 06pas3om, YToObl Yron Mexay HUMKU B MecTe NpucoegnHeHns
K KptoKy Obin He 6onee 90°.

5.5. ina npegynpexaeHns packaTbiBaHWUS HWDKHEro psaa Tpyb npy TpaHCNopTUpOBKe nog KpaviHne Tpyobl
credyeT YCTaHOBUTb cneumanbHble Ballimaku, UCKMYaoLwme BO3MOXHOCTb NOBPEXAEHMS 3aLUMTHON 060M0YKU 1
TENMon3oNSALMOHHOIO Cos B NpoLecce TPaHCNOPTUPOBKM.

5.6. TpaHCNOPTUPOBKY M MOrpPy304HO-pa3rpy3oyHble paboTbl C M30MMPOBaHHbIMK TpybaMu n anemeHTamu
TpybONpOBOAOB cnedyeT NPou3BoAWTbL NPU TeMnepaTtype He Huxke MuHyc 18 °C.

5.7. Mpwn cknagmpoBaHun Tpyd BONU3M 3eMNsHbIX BbIEMOK (TpaHLLeW, KOTNOBaHbl) pacCcTosiHue oT 6poBku
BbleMKM OO0 MecCTa CknagupoBaHus OOSKHO onpegdensTtecs MNP B 3aBMCMMOCTM OT rnybuHbl TpaHwewn n Tmna
rpyHTa (yrna eCTeCTBEHHOro OTKOCA) UMW KPENMeHns TpaHLew.

5.8. CknagupoBaHne M XpaHeHue M30NMPOBaHHbIX TPYO Ha MPUOOBEKTHBIX CKragax M CTpounnowagkax
OOIDKHbI BbINOMHATLCA B WTabensax Ha NOAroTOBMEHHOW M BbIPOBHEHHOW NnoLwagke, NpuYeM HWXHWWA psg Tpyo

OOJDKEeH pacnonaratbCqa Ha necHaHblX noAyLlKax:

- BblcoToM He meHee 300 mMM;
0,9 M - mng Tpy® mmuamMeTrpoM mo 530 MwM;

- mmpuHom 0,7

- mypuHOM 1 - 1,2 M -
5.9. BeicoTta wrabens nsonupoBaHHbIx Tpyd gosmkHa ObiTe He Gonee 2 M. JormkHbl ObITb NPeayCMOTPEHbI
Mepbl MPOTUB packaTbiBaHMs Tpy6. PasnuyHble BUAbI M30NMPOBAHHbLIX U3JEenMn U geTanen AOMKHbl XPaHUTbCH

n

n

1020 Mm.

KoHcynbTtanTllntoc

HageXHasa npaBoBas noaaepXxka

www.consultant.ru

CtpaHuua 12 n3 38


http://www.consultant.ru/
http://www.consultant.ru/

"CIM 41-105-2002. NpoeKkTMpoBaHMe 1 CTPOUTENLCTBO TEMJIOBLIX CETEN [okymeHT npegoctasneH KoHcynbTaHTlnoc
GeckaHarbHOWM NPOKNaaku U3 cTanbHbIX TPYO ¢ MHAYCTPUANBHOM ... [ata coxpaHeHusi: 04.05.2016

OTAENbHO.

5.10. sonnpoBaHHbie TpyObl U haCoHHbIE M3OEenus Npu YyCroBUAX XpaHeHns 6onee 2 Heaenb OOMKHbI ObITh
3alulleHbl OT BO3AEWCTBUSA MNPSAMbIX COSHEYHbIX fy4ver (B TEHW, Nog HABECOM MWMWM MPUKPbITbl PYNOHHBIM
mMaTepuanom).

5.11. He ponyckaeTcsi cknagupoBaHME W XpaHEeHWe NpoAyKuMuM B MecTaX, NOABEPXKEHHbIX 3aTOMMEHUIo
BOOMN.

5.12. TepmoycafouyHble MNONU3TUNEHOBbIE MaHXeTbl (MOMoTHA) U MydTbl ANS CTbIKOBbIX COEANHEHUN
OOMMKHbI XPaHUTbLCA B MOMELLEHUSX UM Nod HAaBECOM B 3aBOACKOW ynakoBke. MydTbl AOMKHbI XpaHWUTbCH B
BEPTUKAINIbHOM MOMOXEHNN.

5.13. KoMnoHeHTbl neHononvypeTaHa OOIPKHbl XPaHUTbCS B TEMNOM OTanfiMBaeMOM MOMELLEHMN B
COOTBETCTBUM C CepTUMKATOM 3aBOLA-U3rOTOBUTENS.

6. CTPOUTENIbCTBO TEMMNOBbLIX CETEN
O6Las 4yactb

6.1. [lpu cTpouTenbCTBE HOBbLIX W PEKOHCTPYKUMW OEeWCTBYKOLWUX TEnnoBblX ceTen cregyet
PYKOBOACTBOBaTbCS TPEOOBAHMAMN MPOEKTHON LOKYMEHTaLUN.

6.2. CTpoMTenbHO-MOHTaXHas opraHvM3aunsi B COOTBETCTBMM C OEWCTBYHOLLMM 3aKOHOAATENbCTBOM [OJDKHA
rapaHTMpoBaTb COOTBETCTBME KayeCcTBa BbIMOMHEHHbLIX €l TEennoBblX ceTern OeckaHanbHOW MNpPOKMagkym U3
nsonupoBaHHbIx Tpyd no FOCT 30732, Bkntovas paboTbl MO TENNOrMAPOUN30NALMM CTLIKOB U YCTAHOBKE CUCTEMbI
O[JK, TpeboBaHussM NPOEKTHOM M HOPMATUBHOW AOKYMEHTaALMM B TEeYEHWEe 5 neT ¢ MOMEHTa cOadn yKasaHHbIX
ceTew B aKkcnnyaTauuo. [loroBOpoM CTPOUTENBHOTO NoApPsiAa rapaHTUMHbBIA CPOK MOXET BbiTb yBENUYEH.

6.3. Pa3buBky Tpacchl TENOBbLIX CETEWN B COOTBETCTBMM C AENCTBYIOLLMM 3aKOHOL4ATENBCTBOM MO SOroBOpPY C
3aKa34yMKOM OCYLLECTBMSIOT MECTHbI€ OpraHbl apXMTEKTypbl W rpagoCcTPOUTENBCTBA UMM MO WX MOPYYEHUIO
crneumanm3npoBaHHble opraHusauum.

6.4. CTponTenbCTBO TEMNMOBLIX CETEN BKIIOYaET cneayoLme OCHOBHbIE MPOLECChI:

- pa3buBky Tpaccsl;

- TPAHCMNOPTUPOBKY TPYO 1 (haCoHHbIX M3OENNUIA 3aBOACKOIO N3rOTOBIEHWS, XPaHEHNE;

- 3eMnsiHble paboTb;

- packnagky TennonpoBoaoB;

- MPOBEPKY LIENOCTHOCTN NPOBOOHMKOB M COCTOSIHUA U3onsaumm cuctemsl OLK;

- CBapKy TenronpoBoOaos.;

YCTPOWCTBO HEMOABMXHBIX OMNOP;

MOHTaX TpyD U UX SNEMEHTOB;

MOHTa> KOMMNEeHCaUOHHbIX YCTPONCTB, BKtovas ocesble CK n CKY;

N30NALNI0 CTBIKOB;

MOHTaX CUrHaNbHOM CUCTEMbI ONEPATUBHOIO AUCTAHLNOHHOIO KOHTPOMS YBAXHEHUS N30MSLMK;
npeaBapuTeNbHLIN NYCK TENMONPOBOAA U 3aBapKy CTApTOBbIX KOMMNEHCATOPOB;

N30N4UMI0 CTBIKOB Ha CTapTOBbIX KOMMeHcaTopax;

- cgayy cuctembl OJIK (nocne 3acbinkv MECT YCTaHOBKM CTapTOBbIX KOMMNEHCaATOPOB).

6.5. Pa3buBky Tpaccbl TEMNMNOBbIX CETEN creayeT NpoM3BOAMTE B COOTBETCTBMU C NMPOEKTOM OpraHm3aumm
ctpoutenbctBa (MOC) u npoektom npowusBoacTBa pabot (MIMP), koTopble AOMKHbI ObITb COrMacoBaHbl C
3KCNNyaTUPYOLWUMKN OpraHn3aunsmu, a tTakke tpebosannsmm CHulM 3.01.03.

BeneHne 3emnsaHbIx paboT

6.6. PagpaboTka TpaHWwen M KOTnoBaHOB WM paboTbl MO YCTPOWCTBY OCHOBaHUA Ans 6eckaHanbHOW
npoknagku Tennonposogos B MY uzonsaumm cnegyet nNpou3BOAMTb B COOTBETCTBUM C TpeboBaHusmu CHul
3.02.01 n CHwuI1 111-42.

6.7. MNMpu BeckaHanbHON Npoknagke AONOMHUTENBHO AOMKHbI OblTh BbINOMHEHbI crieayolime TpeboBaHus:

- pbiTbe TpaHLlen AOMKHO NPOM3BOAUTLCHA 6€3 HapyLleHUsi eCTECTBEHHOWM CTPYKTYpbl FPYHTa B OCHOBaHWM.
PaspaboTka TpaHwen npousBoautcsa ¢ Hegobopom no rnyouHe 0,1 - 0,15 m. 3auncTka nponsBoaUTCA Bpy4Hyto. B
crnyyae paspaboTKu IpyHTa HWKe MPOEKTHOMW OTMETKM Ha AHO AormKeH OblTb noAcbinaH Mecok O NPOEKTHON

OTMETKU C TLWATENbHbIM YNITIOTHEHNEM (Kym He meHee 0,98) Ha rnybuHy He Gonee 0,5 m;
- OCYLLLECTBIIEHO YCTPOWCTBO:
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a) NPUSMKOB - HE MeHee 1 M B KaXaylo CTOPOHY OT TENNOonNpoBOAOB ANSA YCTaHOBKM OCEBbIX KOMMNEHCATOPOB
CKwu CKY, apmatypsbl, 0TBOOOB, TPOMHUKOB ANg yaobcTBa BeAeHWS CBapKn N N30MsLMK CThIKOB TPYD 1 He MeHee 2
M - AN YCTaHOBKM CTapTOBbIX KOMMNEHCATOPOB;

0) paclumpeHHoOV TpaHLlen no pasmepam, NpPUBEAEHHbIM B MPOEKTHOW AOKYMEHTauuu, Ons YyCTaHOBKU
AeMndepHbIX NOAYLIEK, YCTPONCTBA KaMep, APEHaXHOW CUCTEMbI U Ap.;

- obecnevyeHo JocTaToYHOE NPOCTPAHCTBO ANA YKNagKku, NogaepXkkm u coopkn Tpyb Ha 3agaHHOM rnyOuHe, a
Takke ona ygobcTea ynnoTHeHWss MaTepuarna npu obpaTHOM 3acbkinke BOKPYr TEMONPOBOAOB;

- Ha OHe TpaHwWwewn cnegyeT npegycmaTpuBaTb MNecyaHyl noAackbinky TonwwmHon 100 - 150 mm. lNepeg
YCTPOWNCTBOM MECYaAHOro OCHOBaHUSA WM NIacTOBOrO ApeHaxa criegyeT NpoOBECTM OCMOTP AHa TpaHLew,
BbIPOBHEHHbIX y4acTKOB nepebopa rpyHTa, MPOBEPKY COOTBETCTBUS MPOEKTY YKIMOHOB AHA TpaHwew. PesdynbTtaThl
OCMOTpa AHa TpaHLien 0PopMAAITCA aKTOM Ha CKpbITble paboTbl.

6.8. HanmeHbLyO WNMpYHY TpaHLwen nNo AHy nNpwu ABYXTPYOHOM BeckaHanbHOW npoknagke TennoBbIX ceTen
cnegyeT nNpyHMMaTh Ans Tpyo6:

- nmuamMeTpoM mo 250 MM - 2d1 + a + 0,6 M;
- " no 500 mm - 2d1 + a + 0,8 m;
- " mo 1000 mmu - 2d;, + a + 1,0 u,

roe dl - Hapyx(an?l anameTp 00600YKM TENNOU3ONALNN, M;

a - paccTosaHue B CBETY Mexay obonoykamm Tennonsonsaumm Tpyo, m.
6.9. Pasmepbl npysMKoB No4 CBapKy M U30MsumMio CTbIKoB Tpyb cnegyeTt npuHMMaTh:

wupnHa = 2d, +a+ 12 m;

ANnHa = 1,2 MM 4N§a CTbika C TEPMOYCaA0YHbBIM MOMOTHOM;

anvHa = 2,0 M ansa cteika ¢ mydTamu;

rnyouHa gns Tpyo anameTtpom go 219 mm = 0,3 wm;

ansa 1pyé gnameTtpom 273 mm 1 6onee = 0,4 m.

6.10. lMpn GETOHHOM OCHOBaHWWM WX OMACHOCTM MOATOMSIEHUSA BO BPEMSA MOHTaXa B TpaHLesx TpyObl
anameTtpom go 400 mm HeobxoamMMo yknagpiBaTbh Ha NOOYLLIKM U3 necka, obecneynsawLme pacctosHne 200 mm ot
06onoykn Tpybbl O BeTOHHOW NNUThI, @ Npy anameTpe 6onee 400 mm - Ha paccToaHum 300 Mm. Yknagka OOrmKkHa
Npou3BOaUTLCA Ha MpeaBapuTenbHO yTpamboBaHHOE OCHOBaHWE M3 necka C KOAMOUUMEHTOM YNNOTHEHUS =
0,98.

6.11. OG6paTHas 3acbinka npu ©OeckaHanbHOMW NpoOKNagke [[OSPKHA NPOM3BOAUTLCH MOCMONHO C
OAHOBPEMEHHBIM YNNOTHEHUEM KaXKAO0ro Crosi.

B mecTax yCTaHOBKM CTapTOBbIX W OCEBbIX CUNbGOHHBIX KOMMNEHCATOPOB B 30HE HAUBONbLUEro ABMKEHUS

TennonpoBoAoOB Npu TemnepaTypHbIX Aedopmaumsx (LH) Heo6xoaMMo BecTu nocnoiHoe ynnotHeHue (K >

yni

0,97 - 0,98) rpyHTa npu obpaTHOM 3achbiNKke kak Mexay TpybonpoBodamu, Tak U Mexagy TpybonpoBogamu u
CTeHKamMu TpaHweun. Hag BepxoM MOMMITUNEHOBOM 00OMOYKM m3onsaumMmM  Tpyb, CTapTOBbIX U OCEBbIX
koMmneHcaTtopoB CK n CKY obsi3aTenbHO YCTPOWCTBO 3aLUUTHOMO CMOsi U3 NecHaHoro rpyHTa TOMWUHOM He MeHee
150 mm. 3acbinHom maTepuan He OOJMKEH cofepXaTb kKaMHewn, WwebHs, rpaHyn ¢ pa3amepoM 3epeH Gonee 16 mMwm,
OCTaTKOB pacTeHuin, Mycopa, rMuHbl. CTbiKK 3acbiNalT nocne ruapaBnu4eckux UcnbITaHui N ux nonaumm. Hap
Kaxxgon Tpybol Ha criol necka HeoOXOAMMO yknagbiBaTb MApKMPOBOYHYHO FNEHTY. 3acbinka MepanbiM FpyHTOM
3anpeLuaeTcs.

Ha noBepxHOCTM HeOGXOOMMO BOCCTaHOBMEHME TEX XXE CIOEB MOKPbITUSA, Fa30HOB, TPOTYyapoB, KOTOpble
Obin o Havyana pabot. [lJo ycTponctBa acdanbTOBOro MOKPbITUA ChReayeT yknagbiBaTb CTabunuaupyowmn
rPaBUNHbLIN CNOWN.

B Tex mectax, rgoe rnybvHa BbIEMKM TPYHTA, PYHTOBbIE XapaKTEPUCTUKU WUNM CTECHEHHbIE YCIOBUSA
MPOKMaZkn He MO3BONAKT BbIPbITb OObIYHYHO TpaHWeEK C OTKocaMuM W MNpuUsiMKaMu  Ans  pasMeLleHust
KOMMEHCaTOPOB, CriefyeT OCYLLECTBMSATbL BEPTUKANIbHOE KPENIIeHNe TPaHLLEN U NPUSIMKOB.

Mpu BLICOKOM YpPOBHE CTOSIHUSI TPYHTOBbLIX BOA (Bbile rMyOWHbI AHA TpaHLeW) B Nepuof CTPOUTENbCTBA
OOIMKHa NPOM3BOAUTLCS MX OTKaykKa.

MoHTax TennonposoaoB

6.12. MoHTax, yknagky u cBapKy C HepaspyLualowmmM KOHTPOMieM CBapHbIX LUBOB TEMMOMPOBOAOB creayet
npoussoguTb no CHwl 3.05.03.
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6.13. M3onaums HECOOCHbIX CTbIKOBbIX COEAMHEHWUN cTanbHblX Tpyb (cBbiwe 2°30') npoussBogutcs B
3aBOACKUX YCIOBMSAX MO COMMacoBaHWMIO C MNPOEKTHbIMU W 3KCMMyaTMpyloLWMMKM opraHnsauusamu. [pu atom
NPUMEHSIETCS TUMN CTbIKa, aHaNOMM4HbIN NCNONb3YEMOMY Ha JaHHOW Tpacce.

6.14. Nepen MOHTaXXOM y4acTka TpybonpoBoaa NPOBOAUTCHA NPOBEPKa COCTOSAHMUS N30NSALUMM N LEeNOCTHOCTU
CurHanbHbIx npoBogoB cuctembl OK 1 oTAENbHbIX 3N1IEMEHTOB.

6.15. [Ing NpoBepKn COCTOSHUSA M3ONSALMMN U LLEeNOCTHOCTU NPOBOAHMKOB 3NIEMEHTOB, NMOANEXALLUNX MOHTaXY
Ha Tpacce, a Takke npu pabotax no N3onsAuNM CTbIKOB AOMMKHbI MPUMEHATECA BbICOKOBOSIbTHEIE TECTEPHI.

6.16. lNMpoBepka n3onsAuUM OormKHa npou3BoanTbes HanpsbkeHvem 500 B. Ecnv usonsauma cyxas, npudop
OOJDKEeH nokasbiBaTb "GeckoHeuHocTh" mnu BenuumHy >2000 MOM. [Jonyckaemoe COMpPOTMBIIEHME M30MALUK
anemMeHTa JO0JMKHO ObITb He MeHee 10 MOM Ha 1 aneMeHT.

6.17. lna moHTaxa Tpybbl 1 (pacoHHbIE AeTanu pacnonaralT Ha OpPOBKE TpaHLUEM Ha BPEMEHHbIX onopax
(cTnponoBbIx 6nokax, MeLKax ¢ Neckom U T.1.).

6.18. Bce anemMeHTbl NogBepratoT TWaTenbHOMY OCMOTPY C Lenbio 06HapyXeHUst TPELLUH, CKONOoB, ryBoKkmx
Hagpe30B NONMaTMneHoBown obonoyku. Mpn obHapyxeHuM Hagpes3oB un TpeLmH 06onoykm annHon 6onee 300 Mm 1
rnybuHon 6onee 1/3 ToNwmHbl CTEHKU n3genust otbpakoBbiBaloT. Menkue aedekTbl U NPOKOnbl 3a4eNbIBAOTCA Ha
MecTe nyTeM 3KCTPY3NOHHOM CBapPKM UK ApYrum crnocodom.

6.19. MoHTax TennonpoBOAOB [AOMKEH MPOU3BOOAUTLCA MPU MOJOXUTENBHON TeEMNepaType HapyXHOro
Bo3gyxa. Npu TemnepaTtypax Bo3ayxa Hwke Hynsa Heobxoammo npuberaTb K cneumanbHbIM MepaM, YKa3aHHbIM B
pekomeHJaumax 3aBoga - marotoButens Tpyb. [Npu TemnepaTypax HapyXHOro Bo3gyxa Hwke MuHyc 15 °C
nepemeLLeHne 1 MOHTaX TPyOONPOBOAOB HA OTKPLITOM BO3yXe HE PEKOMEHAYIOTCS.

MoHTaXHble 1 cBapo4YHble paboTbl Mpu TemnepaTypax HapyXHoro Bo3gyxa Huxe MuHyc 10 °C OormkHbI
npou3BoauTbCA B CreumanbHblX KabuHax, B KOTOpbIX Temrnepatypa BO34yxa B 30HE CBapku [OOSPKHA
nogaepxusatbcs He Hke 0 °C.

6.20. Ceapka npou3BoauTCcsa nocne yknagku Tpyd B TpaHweto. [JonyckaeTca cBapuBaTtb Tpybbl Ha BGpoBke
TpaHLLEMN.

6.21. [Ins npeaBapuTenbHOrO Harpesa CTarbHbIX TPYO No Tpacce TennoBbiX CeTen cnegyeT MCMoNnb3oBaTh
CeTeBYI0 BOAY, BO3AYLUHbIE Kanopudepbl unm BOASHbIE NogorpesaTenm.

Mpu npoBeeHUN cBapoOYHbIX paboT Ha TennonpoBogax HeOOXoaAMMO:

- UCKIMOYNTb BEPOATHOCTb Harpesa MEHOMONMypeTaHOBOW U3onsumMn Ao Temnepatypbl cBbiwe 175 °C Bo
n3bexaHne obpasoBaHMs Ha paboyeM MecTe TOKCUYHbIX BbIOPOCOB;

- TWAaTenbHO O4YMCTUTBL Mepes CBapKoW MOBEPXHOCTM HEWU3ONIMPOBAHHBLIX KOHLUOB TEMMONpoBOAOB OT
OCTaTKOB NEHOMNONNYPETaHa;

- yoanuTb C rpyHTa Ha paboyem MecTe cBapLUMKa OCTaTKM NeHononMypeTaHa.

KoHkpeTHbIM MeToA Harpesa TennonpoBoda cnegyet onpegenuts B [OC un IMMNP.

6.22. o OKOHYaHUM M30NAUMM CTHIKOB MO BCeW AnvHe TpybonposBoda NPOv3BOAUTCA 3aKNOYMTENbHbIN
KOHTPOJTb LIENTIOCTHOCTU CUTHASbHbIX MPOBOAOB U CONPOTUBIIEHUS N30NALUN C MOMOLLBIO METOMMETPA.

6.23. TennoBas wu30NsUMs TEMMONPOBOAOB B Kamepax BbIMOMHAETCA MWHEpPanoBaTHbIMU U3OENUSMM,
MEHOMNONMYPETAHOBLIMM  CKOpflynamu  (CermMeHTamu) C  MOATOHKOM KX NO  MeCcTy nmbo  HanblneHuem
neHononuypeTaHa.

6.24. He ponyckaeTcss yCTPOWCTBO CTbIKOB TEMIONPOBOAOB B MeCTax Mpoxoda WX 4epe3 CTeHb
TennoduKaLMoHHbIX Kamep, MOABANO0B, a Takke B NpeAenax KOHCTPYKLMU COnpsikeHUs1 6eckaHarnbHbIX y4acTKOB C
KaHanbHbIMW y4acTKamu.

B aTx mecTax Ha TennonpoBoAax AOMkHa ObiTb HEHapyLLeHHasa 3aBOACKasA M30NAUmMs.

6.25. PacctosiHue oT cTbika TpybonpoBoga OO HApPYXHOW MOBEPXHOCTM Kamepbl WM OO0 KOHCTPYKLUK
COMpPSXKEHUs1 KaHaNbHOIo U GeckaHanbHOro y4acTKOB OOIMKHO ObITb HE MeHee 2 M.

6.26. MoHTaxx COOpPHbIX 3MEMEHTOB [pPEHaXHbIX KOMoAUeB Mpou3BOAUTCH MOCMe WMHCTPYMEHTarbHOW
NMPOBEPKN OCHOBaHWSA U3 necka, WebHs No cTeneHn ynNnoTHEHUS UM NPOYHOCTY Towero 6eToHa Noa KOHCTPYKLMK
Konogues.

6.27. 3anopHas apmartypa ,ZZV = 300 MM B 3aBUCUMOCTM OT €€ KOHCTPYKUMM U HeobxooumocTu

NepoANYECKOro OBCNYyXMBaHMUA OOSMPKHA YCTaHABMMBATbCA HEMNOCPEACTBEHHO B FPYHTE C BbIBOAOM noj "kosep"
YONUHUTENEN LUTOKOB 3amnopHon apMmatypbl. [lonyckaeTcsl ycTaHOBKa 3arnopHOW apmaTypbl B KaMepax, a Takke B
Konoguax Mernkoro 3anoxeHus.

6.28. [Mpn aBTOPCKOM M TEXHUYECKOM HaA3ope 3a CTPOMTENbCTBOM OGeckaHanbHOM MNPOKNagKu
N30MMpoBaHHLIX TpybonpoBooB Heobxoanmo obpallaTe BHUMaHUE:

- Ha Ka4eCTBO NOCTABMsiIEMbIX 3aBOAOM TpyO 1 geTanen;

- Ha Ka4eCTBEHHYIO CBapKy TpyD 1 3aferKy CTbIKOB;
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- Ha NPaBUIbHYI HACTPOMKY 1 YCTAaHOBKY MYCKOBbLIX KOMMEHCaTOpOB;

- Ha TeMnepaTypy NpeaBapuTenbLHOro HarpeBa;

- Ha cxaTMe CTapTOBOrO KOMMeHcaTopa MNo MeTKkaM Ha Kopryce KomneHcaTopa B COOTBETCTBUM C
MPOEKTHLIMU OAHHBIMM,

6.29. OcyulecTBneHMe aBTOPCKOTO W TEXHWYEeCKOro Haasopa He CHUMaeT OTBETCTBEHHOCTU CO
CTPOUTENBHO-MOHTa)XHbLIX OpraHusauUuii U 3aka3yumka 3a KayecTBO CTPOMUTENBHO-MOHTaXHbIX paboT U ux
COOTBETCTBUE NPOEKTHO-CMETHOW JOKYMEHTaLUN.

6.30. CGopka, onpeccoBka M WU30NAUUSA COEOWHEHMS [AOIMKHbI MPOWU3BOAUTLCA B OAUH U TOT Xe [eHb.
Cnecapb-c60pLIUK JOMKEH HAaHEeCTN Ha coeauHEHe MapKepoM CBOe Krenmo.

Tennorm,u,powsonﬂu,m CTbIKOB

6.31. PaboTbl N0 N30M5LMM CTBIKOB CrieqyeT Npou3BOANTb NO cneunanbHbiM TEXHONOMMYECKUM UHCTPYKLUAM
npoussoauTens TpybonpoBoaOB UMK CTbIKOBLIX COEANHEHWIA.

6.32. Tennousonsumnsa cBapHbIX CTbIKOB Ha Tpacce 1 3acbinka TensonpoBoAOB NECKOM NPOn3BOAATCSA nocne
rMapaBnnyeckoro UCNbITaHMS 3TOr0 y4acTka Ha MPOYHOCTb M NNOTHOCTb U 100%-ro KOHTPONSt HepaspyLlaoLLMm
MeToOOoM, a Takke MNocrie MOBTOPHOrO 3amepa COMPOTUBMEHUSI M30NSAUMM MO KaXaoMy anemeHTy. PaboTbl no
N30NSUMN CTLIKOB BbIMOJSTHAKOTCA MO 3asiBKe 3akasdyuMka OopraHu3auusmn, MMEKLWUMM JNIMUEH3NI0 Ha NpOoKnagky
TENNoBbIX CETEN U cepTudmMKaT Ha NPON3BOACTBO 3TUX paborT.

6.33. o ycTpoicTtBa wu3onsuMM Mpyv  OTCYTCTBMM Ha KOHLUAX CBapuBaeMbix TpyO 3aBOACKOro
aHTUKOPPO3NOHHOIO NMOKPLITUS HEOOXOANMO BbINONHUTL creayrolme paboThbl:

- OYUCTUTb MOBEPXHOCTb CTLIKOBOIMO COEAMHEHUS (HEM3OMMPOBAHHbIE KOHUbI TPyD) OT rpsian, paBuvHbI,
OKanwHbl;

- NPOCYLUMTb ra30BON rOPENKon, 3aLmMTMB TOPLIbl M30NALUNK;

- HAHEeCTWN Ha CTblK aHTUKOPPO3UOHHYIO MacTuKy (B criydyae TennomsonsumMm CTblka ¢ NonyunnuHapamMmn unm
cermeHTamm).

6.34. [Ins coeguHeHMs W30MMPOBaHHbLIX TPYO W (PacoHHbIX M3genuin MOryT MNPUMEHATBCA CBapHble
KOHCTPYKLUMM CThbika "cBapka-3anmBka" WM KOHCTPYKLUMW CTblka C MacCTUYHOW repmeTusaumen 3a30poB Mexay
BHYTPEHHEN MOBEPXHOCTbIO MYdTbl W MNOUITUNEHOBLIMKM  00OMOYKAMMU  TEMIOM3ONUPOBAHHBLIX  TPyD
"repmeTmnsaums-zanmeka”. Cxema KOHCTPYKUMM rapoTENSION30NALMM CTLIKOB NPUBEAEHA HA PUCYHKE 2.

3 5 7 8
6 5 4
a)
RTIRNEH ORI L i
N A TS ey TS ARl
VAR Py
iy
=/t
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1 2
6)

a - "cBapka-3anueka", 6 - "repmeTm3auus-aanmeka”
1 - ctanbHas Tpyba, 2 - cBapHOW OB, 3 - NONMaTMNeHoBas 06004Ka;
4 - npoof cuctembl OJK, 5 - cBapka (TEHTOYHbIM HarpeBaTenem,
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SKCTPY3NOHHAs 1 np.); 6 - mydTa TepMmoycagoyHas nonmMaTurneHoBas
unu mydTa ¢ TepMOYCaXnBaLLMMUCH KOHLAaMK; 7 - BBApEHHbIE NPOOKM
13 nonuaTunexa; 8 - neHononuypeTaH, 9 - repMeTuK,

10 - maHXeT U3 TepMOoYyCaXKMBalOLLErocs NonuaTuneHa

PurcyHok 2. KOHCTPYKUMM rMOpOTENnnon3onsiLumm CTbika

6.35. BO3MOXHO mNpUMEHEHME KOHCTPYKUMM CTbIKOB C WCMONIb30BAHMEM METalfIMYeCcKoro Koxyxa C
NPOAOSbHLIM pa3pe3oM W MOCreayloLlen 3alnTon TepMoycaao4yHbiMM MydTamn (NONOTHaMM) M3 CLUMTOrO
nonuaTunexa.

6.36. [Jna coeavHeHUs M30NMPOBaHHbLIX TPYOGOMPOBOAOB UM (PACOHHBLIX M3OENUA BO3MOXHO MPUMEHEHME
OPYrnx KOHCTPYKLUMIA CTbIKOB, 0BecneynBaroLnx repMeTuyHOCTb.

6.37. lNepepn cBapkow CTapTOBbIX, OCEBbIX UM CUMbGOHHBIX KOMNEHCATOPOB Ha MONMATUINEHOBYH 000MOYKY
TENNonNpoBOAOB AOMKHbI ObITb HAAEThl Hepa3pesHblie TePMOYyCaA0UHbIe MydThl.

6.38. Npu 3anunBKe CTbiKa TENMOM3ONALMOHHBIN CNOW Ha Topuax Tpyb yaanseTcsa Ha rnybuHy ot 2 oo 5 cm.

6.39. TexHOnOrMM n3oNALNN CTbIKOB OCHOBHbIX TMNOB npuBeAeHbl B [NMpunoxeHnn E 1 cOOTBETCTBYIOLLMX
pekoMeHAaUnsIX OpraHn3aunin-npon3BoanTenen.

6.40. 3anuBky cmecu criegyeT MpPOM3BOAUTb M3 MHBEHTAPHbLIX MAKeTOB MNM OannoHOB MM C MOMOLLLHO
nepeaBWKHbIX 3aNMBOYHbIX MalMH. TemnepaTtypa KOMMOHEHTOB AoMkHa ObiTb He MeHee 18 °C.

HonyckaeTcs Mcnonb3oBaHWe 3ariMBKU CMECU MEHOMONMypeTaHa BPYYHYK U3 €MKOCTU C NMPUrOTOBIIEHUEM
CMEeCU KOMMOHEHTOB B eMKOCTU Ha Tpacce. KOMNOHEHThI AOMKHbI MOCTaBMNSATLCS B FOTOBOM A1 MPUMEHEHMWS BUAE.
lMepemelunBaHMe CcMecU Bpy4HYHO 3anpeLlaeTcs.

MpaBuna MoHTaXxa 1 NpMeMkun B akcnnyaTtauuio cuctembl OK

6.41. MoHnTax cuctembl O[K gomxeH npoBoAUTLCA B COOTBETCTBMM C NMPOEKTHOW CXEMOW, COrfacoBaHHOM C
3KCMNNyaTUPYIOLLIEN OpraHu3auunen.

6.42. OnpepeneHne mMecTta HeucnpaBHoCcTM cuctembl OOK (yBnaxHeHune unu oOpbIB CUrHaMBHOMO
NPOBOAHMKA) OCYLLECTBMSETCS JIOKAaTOPOM MOBPEXAEHUA, NpeACcTaBNALWMM coB0n MMNYNbCHBIN pediekToMeTp.

6.43. JlokaTop noBpexaeHui:

- fjonmkeH obecneymBaTb BO3MOXHOCTb OnpeaeneHns Bnaa n mect aedeKktoB norpelHocTbio He 6onee 1%
N3MepsemMon AMHbI CUrHaNbLHOro NPOBOAHMUKA;

- UMETb AanbHOCTb n3mepeHuii He meHee 3000 m;

- Ans peructpaumuM pesynbTatoB M3MEPEeHUMN [OOMMKeH WMETb BHYTPEHHIOK NamsATb, O0ObEM KOTOpPON
no3BonseT 3anucbiBatb M XpaHWTb He MeHee 20 pednekrtorpamm, a Takke MMeTb BO3MOXHOCTb ObmeHa
WHpopMaumern ¢ nepcoHarnbHbIM KOMMNbOTEPOM. [lonyckaeTcs ucrnonb3oBaTb pednekToMeTp C nopTaTUBHbIM
nevyaTaroLLMM YCTPONCTBOM.

6.44. Tpy un3onNsauMM CTbIKOB CUrHarbHble MPOBOAHMKA CMEXHbIX 3NEMEHTOB TPYOOMpPOBOAOB AOMXKHbI
COeOUHATBCA NOCPeAcTBOM OOXMMHbIX My(PT C Mocregylolen Nponankon Mecta COeduMHEHWSI NPOBOLHWKOB.
Malika [omKHa BbIMOMHATLCA C UCMONb30BaHUEM HEAKTUBHBLIX (OIOCOB.

6.45. Bce GokoBble OTBETBMEHWA OT MarucTpanbHOro TpybonpoBoga AOSMKHbI BKMOYaTbCA B paspbliB
OCHOBHOrO CMrHanbHOro NPOBOAHMKA MarncTpanbHoro Tpybonposoaa.

TpaH3UTHbINA cUrHanbHbIN NPOBOAHUK AOSHKEH MPOXOAUTL TONBKO B MarmctpansHoM Tpybonposoae.

6.46. B TOouKax KOHTpONS coeauHUTenbHble kKabenn AOMKHbI MPUCOEAMHATECA K CUrHaNbHbBIM NPOBOAHMKAM
Yyepes repMeTnYHble KabernbHble BbIBOAbI.

6.47. KoHCTpyKkumsi kabenbHbIX BbIBOAOB OOSMKHA obecnevmBatb repMETUYHOCTb B TEYEHWe BCEro cpoka
CNyx0bl.

6.48. B TOoukax KOHTPOMSA M TpaH3MTax B Kamepax U nogBanax JOMOB B KayecTBe COeAMHUTENbHbIX kabenen
npumeHseTca kabenb mapkm NYM 3 x 1,5 1 NYM 5 x 1,5 ¢ uBeToBOM MapKMpOBKOMW un. B ycnoBusix HU3Kmx
TemnepaTyp HeobxoamMmo ncnonb3oBatb kadenb Mapku KIXJ1 3 x 1,5 nnn KMXI 5 x 1,5.

6.49. CoegunHeHve xun kabenem B MPOMEXYTOYHbIX TOYKAX KOHTPOMSA C CUrHanbHbIMU MPOBOAHWMKaAMU B
n3onNMpoBaHHON Tpybe AOMKHO NPOU3BOAUTLCS B COOTBETCTBMU CO CreaytoLlel LBETOBOW MapKUPOBKOM:

- CMHWUN - OCHOBHOW CUrHarbHbIA NPOBOAHWK, UOYLWMA OT OAHHOW TOYKWM KOHTPOMS MO HanpasBfeHuo K
notpebuTento;

- KOPUYHEBBIN - TPAH3UTHBIN CUrHArNbHbLIA MPOBOAHUK, UAYLWMIA OT AAHHOW TOYKM KOHTPOMS NO HanpasBfeHuno
K noTpebutento;

- YepHbl - OCHOBHOW CWUrHamnbHbIA NPOBOAHWK, WAOYLUMA OT [aHHOW TOYKUM KOHTPOMS B HanpasreHuu,
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NPOTMBOMOSMOXHOM Nojaye TENSNIOHOCUTENS;

- YepHO-6enbI - TPAH3UTHBLIN CUTHaNbHbIA NPOBOAHUK, MAYLLMIA OT JAHHOW TOYKW KOHTPOMS B HanpasneHuu,
NPOTMBOMOSOXHOM Nojaye TENNIOHOCUTENS;

- XXENTO-3EeMEeHbIN - KOHTAaKT Ha cTanbHoW Tpybonposoa ("3azemneHne").

6.50. KoHTakT »enTo-3eneHom Xunbl CO CTalnbHbIM TPyOONPOBOAOM AOMMKEH 0OecnevynmBaTbCs C MOMOLLbIO
pa3beMHOro pe3bboBOro coeanHeHust (ravka ¢ wanbon Ha 60NT, MpUBAPEHHbIN K cTanbHOMy Tpybonpoeoay).

6.51. CoeguHuTenbHble Kabenu TPybOMPOBOAOB [AOMKHbI WMMETb MAapKUPOBKW, MAEHTUdUUMpPYOLINE
COOTBETCTBYOLIMNE TPYObI 1 Kabenw.

6.52. MNogknto4eHne coeamMHUTENbHBIX Kabenen K TepMrHanam B TOYKax KOHTPOSS AOSMKHO BbIMOMHATLCH B
COOTBETCTBMU C LIBETOBOW MapKMPOBKOW W COOTBETCTBYIOLLEN WHCTPYKUMEN, 0Osi3aTenbHO npuraraemon K
Kakgomy TepMuHany.

6.53. MoHTaxHble TepMuHanel, yCTaHaBMMBaeMble B TOYKaX KOHTPOMs, OOMXHbI COOTBETCTBOBATb Knaccy
3awutbl He Hwxke IP 54. TepmuHanbl, yCcTaHaBnMBaeMble B MeCTax C MNOBbILUEHHOW BIAXXHOCTbIO (TENnoBble
Kamepsbl, nogsarnbl AOMOB C YrpO30i 3aTOMMAEHUs ), AOMKHbI MMETb Kracc 3almTbl He meHee IP 65.

6.54. Ha TepmuHanax O0OmkHbl ObiTb 3aKpenneHbl antoMUHMEBbIE BUPKM C MapKUPOBKON, onpeaensitolen
HanpaBrieHne N3MepeHun.

6.55. lNpu HeobXoAMMOCTM YCTAHOBKM B TOYKax KOHTpons kabena pnuHon 6Gonee 10 m cnepyet
yCTaHaBnMBaTb AOMOSNHUTENbHbIA TEPMUHAN.

6.56. MoHTaX CcTauMOHapHbIX [OETEKTOPOB MOBPEXAEHUN [OOMKEH BbIMNOMHATLCA B COOTBETCTBUN C
WHCTPYKUMEN NO aKchyaTauum.

6.57. Mo okoH4YaHUKM MoHTaxa cucteMbl OK gomkHO npoBoanTbCSA 06CcrneaoBaHne, BKIOYaoLee:
n3mepeHne ConpoTUBIIEHNS M30MALMMN KaXa0ro CUrHarbHOro NPOBOOHUKA;
n3mepeHne ConpoTUBNEHNS LIenu (NeTnun) CUrHasnbHbIX NPOBOLHUKOB;
n3mepeHne AnuHbl CUrHanbHbIX MPOBOAHUKOB U ATTMH COEAMHUTENbHBIX kKabenen Bo BCEX TOUKaX KOHTPOIS;
n3mepeHne pedriekKTorpaMm CUrHanbHbIX NPOBOAHMKOB.

Bce pesynbTaTthl U3ameHeHU BHocATCA B akT obenenoBanus (Mpunoxerne XK).

6.58. Cuctema OK cuntaetca pabotocnocobHON, ecnu CONPOTUBIEHME U3OMALMUM MEXOY CUrHanbHbIMU
NpoBOAHMKaAMKN U cTanbHbiM TpybonpoBogom He Hwke 1 MOm Ha 300 m TennoTtpacchl. [na TpybonpoBoaoB C
ONVHON, OTNNYaloLWEeNncs OT yka3aHHOW, JOMYCTUMOE 3HA4YeHUE COMPOTUBIMEHUSA U30NALUMM N3MEHSAEeTcs obpaTHO
nponopLmMoHanbHO AnvHe Tpybonposoaa.

6.59. [Ins onepaTMBHOro BbisiBNEHUs1 HeucnpaBHocTen cuctem OK Heobxoammo obecneunTb perynsipHbIn
KOHTPOIb COCTOSIHUSI CUCTEMbI (HE pexe 2 pa3 B MecsiL).

6.60. Mpu obHapyxeHnn HeucnpaBHocTn cuctembl OOK (06pbIB UNKU yBnaxkHeHne) HeobxoaMMo NPOBEPUTL
HanuuMe N NpaBUIbHOCTb MOAKMOYEHUST 3arfylWweKk U nepeMbldek TEPMUHANOB BO BCEX TOYKAX KOHTPONs, nocre
Yero NPOBECTU NMOBTOPHbIE U3MEPEHUS.

6.61. lNpun nogTBepxaeHunM HeucnpaBHocTen cuctem O[K TennoTpacc, HaxOAsLWUXCH Ha rapaHTUMHOM
obcnyxMBaHUN CTPOUTENBHON OpraHM3aumm (opraHm3aumnm, OCyLLLECTBIISIOWEN MOHTaX, Hanaaky u caady cucTembl
OJK), akcnnyatupyowaa opraHusaums yBeoOMISIET O XapakTepe HeUcnpaBHOCTUM CTPOUTENBbHYK OpraHn3auuio,
KOTOpas NpoBOAUT onpeaernieHMe MecTta HeMCNpPaBHOCTU.

6.62. Bce naMeHeHnsi B JOKYMEHTaLMN U B KOHCTPYKUMK TpybonpoBoAa, BHOCUMbIE B NEPUOL, rapaHTUNHOIO
CpoKa 3KcnnyaTtauun, OOMKHbl ObITb COrfacoBaHbl C MOCTaBLUMKOM M30NMPOBaHHbLIX TPYOOMNPOBOAOB C LENbIO
COXpaHeHUs rapaHT1In Ha JaHHbIN Tpybonposos,.

TexHonornsi PeMoHTHbIX paboT

6.63. Mpn MexaHN4eckoM NoBpeXAeHWUN NONMITUNEHOBOW 060N04kM Tennonsonsaumn Ha rnybuHy He 6Gonee
20% TOMNLWMHBI CTEHKM 0D0MOYKN MECTO MOBPEXAEHUS CneayeT OYUCTUTb OT rpsi3n, Nbifv, Macen v Np. U HaNnOXuTb
TepMOycagouHyto NEHTY (C NOACNOeM repmMeTuka) ¢ NocrneayoLmMm ee HarpeBoM.

6.64. Npu HECKBO3HOM NOBPEXAEHUM NONNITUNEHOBOM 060N0YKK Tennousonsauumn TpydbonpoeoaoB (Hagpes,
rnybokasa pucka u T.4.) Unun nNpu NpoKorie NoBpexaeHne criefyeT packpbiTb NOA YrioM 45°, 06e3XupuTb aLeToHOM
N 3aBapuTb SKCTPY3NOHHOW CBaPKOW.

6.65. [Npy MexaHU4eckoM NoKanbHOM MOBPEXAEHUN n3onsumm Tpyb Ha ydactke AnuHon He 6onee 400 mm
NOBPEXAEHHYIO TEMIOU30NALUMI0O CO CTanbHOW TpyObl criegyeT yganutb Ha ydactke 400 - 420 mm, obecneyvs
OTpe3Ky TENNon3onALun NepneHauKkynsapHo ocu Tpybonposoaa.

CHATVE Tenmnou3onsauMOHHOro Ccrosi crnegyet Mpou3BoAUTbL Takum obpas3om, 4Tobbl He MoBpeauTb
NPOBOMOYHbLIE MPOBOAHUKM-UHAMKaTOPbI cuctembl OOK. Mocne atoro crnegyeT BbINOMHUTE TMAPOU3ONSALMOHHOE
MOKPbITUE MOBPEXOEHHOrO yyacTka.
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6.66. Mpn noBpexaeHUn TeNNON30NsaLMM TENNTONPOBOAOB Ha yYacTKe NPOTAXEHHOCTbo 6onee 420 mm (go 3
M) CrefyeT UCMonb30BaTb NONIMITUIIEHOBYIO 0B0MOYKY Takoro e guMameTrpa, YTo M TENNONpPoBOAa, paspe3aHHyHo
BOONb No obpasyioLLen nepes ee HaaeBaHMEM Ha CTanbHYyH0 TpyOy.

6.67. NMpn noBpexgeHnn n3onsLMM Ha ydacTke Tennonposoga 6onee 3 M y4acTok Tennonposoja criegyet
MOMHOCTBbIO BbIpE3aTb M Ha €ro MeCcTO YCTaHOBWMTb HOBbIN OTpe3ok Tpybbl ¢ Tennousonsumen us [MY B
NONMaTMIIEHOBOW 0BOOYKe.

7. UCTbITAHNA TEMNJTONPOBOAOB

7.1. Npn npoBeaeHWM UCMbITaHWI TENJOBLIX ceTen criegyeT cobniogaTe TpebosaHnss CHul 3.05.03, Mpasun
ycTponctBa u GesonacHow akcnnyataumm TpybonposBodoB napa u ropsderd oAbl [2], [paBun TexHWKM
6e30nacHOCTU Mpu aKcnnyaTauun TennoMexaHW4eckoro OBDOpYyAOBaHUSA 3NEKTPUYECKUX CTaHUMA U TEnnoBbIX
ceten [3].

JomxHbl BbITb NpOBEAEHbI CneayoLLne UcnbiTaHusa TpybonpoBoaoB:

- NpoBepKa YNCTOTbl TPYOONPOBOAHOM CUCTEMBI;

- NpeaBapuTenbHbIe rMapaBnMyeckne UCMbITaHUSA Ha NPOYHOCTb;

- UCMbITAaHUS CTbIKOB U30nsAunm Tpyo;

- UcnblTaHus curHansHon cuctemsl OK;

- rmapaBnuyeckne NcnblTaHNSA Ha NPOYHOCTb Y MAOTHOCTb TEMNMOMNPOBOAOB.

7.2. [Jo, BO BpeMs U MOCre OKOHYaHMA MOHTaxa cnefyeT BusyarnbHO YOOCTOBEPUTLCS, YTO BHYTPEHHSAS
NMOBEPXHOCTb TPYO U (bacoHHbIX M3aenui cyxasi, Yyictas n ceoboaHa OT MHOPOAHbLIX Ter.

7.3. [Nocne okoH4YaHWs MOHTaxa Tpyb cnegyeT NpoOBECTU NPOMbIBKY CUCTEMbl BOAOW.

7.4. Ecnn TennonpoBoibl HEMEAMNEHHO He BBOAATCA B dKCMnyaTauuilo, TO CUCTEMY B LLIeSTOM PEKOMEHAyeTCs
3aKOHCEPBMPOBATh.

7.5. [lpoBepka kKkayecTBa CBapHbIX COEOVUHEHUA MPOU3BOAUTCA B COOTBETCTBUM C  WHCTPYKUMUSMMU
npoussogutens Tpyb n pacoHHbIX U3genun.

7.6. [MpoBepKy Ha NIIOTHOCTb CBAPHbIX CTbIKOB PEKOMEHAYETCS NPOBOAUTL MO y4acTKaMm.

7.7. MNpnemka cmuctem OLK gomkHa oOCyWECTBRATbLCA NPeACTaBUTENSIMU CTPOMTENBHOW OpraHusaunm wu
opraHu3aumv, nNpouM3BOAMBLLUEN MOHTaX W Hanagky cuctembl OIK, coBMecTHO ¢ npeactaBuUTENsAMHU
3KCNNyaTUpYoLLEen opraHnsauum.

7.8. Tpn npuemke B akcnnyatauuto cuctembl OLK akcnnyaTupylowen opraHusauum [osmkHa ObiTb
npegocTaBreHa cnegyoLas AoKyMeHTaumsa n o6opyaoBaHue:

- CXeMa [OWCTaHUMOHHOTO KOHTPOMS COCTOsIHMA TpybonmpoBoda C  3anofiHeHHOW Tabnuuen OnvH
TpybonpoBoAa no ydyactkam (mogawowwmn u obpaTtHbin TPybonpoBOoAbl MO MPOEKTHOM cxeme TpybonposodoB 1 MNo
CXeMe CTbIKOB);

- CXema CTbIKOB;

- Npnbopbl KOHTPONS (AETEKTOPbl MOBPEXAEHUNA, NTIOKATOPbl U T.M.) C KOMMMEKTYLWUMN U3genuamu (ecnu
€CTb) 1 C TEXHNYECKON JOKYMEHTaLUMEN MO UX IKCNIyaTaLlmmn - COrnacHoO NpPoekKTy.

7.9. B npucyTcTBMM NpeacTaBuUTENen 3IKCMnyaTUpyloLWwen opraHnsauuun, CTPOUTENbHOW OpraHu3aumm u
opraHusauum, NnpousBoaMBLIEN MOHTaX U Hanazaky cuctemsl OOK, nposoasTcs:

- U3MepeHne OMNYECKOro CONPOTUBIEHNSA CUTHArbHbIX NPOBOAHMWKOB;

- N3MepeHNEe CONPOTUBMNEHUS M3ONALMM MEXAY CUTHANbHBIMW NPOBOAHMKaMN U Tpybow;

- 3anucb pednekTorpaMMm ydacTtka TenroceTu C UCMNOMb30BaHMEM WMMYINbCHOMO pedhrekTomeTpa Ans
MCNONb30BaHNA B KQYeCTBe 3TaNIOHHOro Npu aKcnnyaTaumy,

- npoBepka paboTOCNOCOBHOCTU KOHTPOMbHBLIX NPUOOPOB (NOKATOPOB, AETEKTOPOB), NepedaBaeMbiX B
aKcnnyaTaumio Ans AaHHOro 3akasa.

7.10. Bce paHHble M3MEPEHMA WU UCXOAHast MHOpPMaLMs 3aHOCATCS B akT obcnegoBaHWst CUCTEMBbI
onepaTMBHOIO AUCTAHLMOHHOIO KOHTpons TennoTpacchl (Mpunoxexune X).

7.11. TennonpoBoAbl AOJKHbI NOABEPraTbCA NpeABapuUTENbHOMY M OKOHYaTENbHOMY rMApPaBMYECKOMY Un
NMHEBMaTUYECKOMY UCMbITAHMIO HA MPOYHOCTb M MITOTHOCTb.

7.12. NpeaBapuTenbHble UCTIbITAHWUSA CNeAYeT BbINOMHATbL, Kak NpaBumo, rugpasnuyeckum cnocobom (CHul
3.05.03). ns rmapaBnuyeckoro UCMbliTaHUA NpUMeEHsieTcs Boda ¢ Temnepatypon He Huxe +5 °C 1 He Bbiwe +40
°C. TemnepaTypa Hapy>XHOro Bo3ayxa npu 3TOM AOIKHA ObITb MONOXUTENBLHON. Kaxapbi ncnbiTaTenbHbIA y4acToK
repMeTMYecKku 3aBapmBaeTcs C ABYX CTOPOH 3arnylikamu. Micnonb3oBaHue Ans 3Tux Lenen sanopHon apMatypbl 1
NoAKMYeHNne K [OEWCTBYIOLWMM TEnnoBbIM CEeTAM He [ONyckalTcsa. VcnbiTaHus MOXHO NpOBOAUTL Mpu
He3aBapeHHbIX CTapTOBbIX KOMMEHcaTopax.

7.13. OKOHYaTenbHble WUCMbITAHUSA MPOBOAATCA MOCIe 3aBEepLUEHUs] CTPOUTENbHO-MOHTaXHbIX paboT u
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YCTaAHOBKN 3amnopHOM apMaTypbl, 3aBapku CTapTOBbIX KOMMEHCATOPOB, YCTAHOBKU CUMNbGOHHBIX W OpYrux
KOMMEeHCaTopOB, KpPaHOB ANns BO3OYLUHWKOB, 3aABWXEK AN CnyckHukoB npubopoB cuctembl OOK n gpyroro
obopynoBaHus.

8. MPMEMKA B SKCINYATALMIO

8.1. MNpuemMka B akcnnyaTaumio 3aKkOHYEHHbIX CTPOUTENBCTBOM TEMMOBbLIX CETEN OOJPKHA NPON3BOANTLCS MO
OEeNCTBYIOLLMM HOPMAaTMBHbLIM JOKYMEHTaM.

8.2. B cocTaB npuemMoyHOM KOMUCCUM crneayeT BKIYaTb NpeacTaBuTens NpoOeKTHOW opraH3aunm.

8.3. [JononHuTeneHO K 00A3aTenbHOMY MEPEYHI0 akTOB MPUEMKM TEMSOBbIX CETEN B 3KCMyaTauuio
KOMWUCCUM JOMXKHbI ObITb NPeaCcTaBreHbl crneayowme JOKYMEHTbI:

- aKT Ha hMKcaLmMIo CTapTOBbIX KOMMEHCATOPOB;

- aKkT npuemMku (nacnopT) CTapTOBbIX unu 0OCEeBbIX CUNbGOHHBIX KOMneHcaTopoB
npeanpuaTUEM-U3rOTOBUTENEM C NPUMNOXKEHNEM Pe3yNbTaToB NPMEMOCAATOUYHbIX UCTIbITAHUNR;

- akT npuemkn cuctembl OK yBnaxHeHus nsonauun (Mpunoxerne XK);

- aKT npeaBapuTENbHOMO Harpeea y4yacTka TennoBOW CeTW, Ha KOTOPOM YCTaHOBMNEHbI CTapTOBble
KOMMNeHcaTopsbl, C yka3aHMeM TeMnepaTypbl Harpeea 1 TeMnepaTypbl HAPYKHOro BO3ayxa B Mepuos Harpesa.

9. TPEBOBAHNA BE3OMNACHOCTU

9.1. Hactoswwumm  pasgenom  ycraHaBnuBalwTcs  TpeboBaHuss  Ge3onacHoCTW,  onpederieHHble
cneunduyeckuMmn CBONCTBaMM MaTepuarnoB Tennomsonsaumm Tpyd 1 acoHHbIX U3genun, getanen n afemMeHToB,
MeToAaMu NPOM3BOACTBA MOHTaXHbIX paborT.

9.2. K pabotam no ycTponcTBY TemnoBbiX ceTen M3 Tpyd C Tennousonsuuern n3 neHononuypetaHa B
nonuatuneHoson obornoyke —gonyckalTca  fvua,  gocturwme 18  neT, npowefwuve  MeAuuMHCKoe
ocBMAETENbLCTBOBaHNE, crneunansHoe obyyeHue, BBOAHbLIAN WHCTPYKTaXK W WMHCTPYKTaX Ha pabodyem mecte no
TexHuke 6e3onacHoCcTu.

9.3. Tpun XpaHeHUn TennousonsAUMOHHbLIX TPyD, PaCOHHbLIX U3OENUR, geTanen U 3NeMeHTOB Ha oObekTe
cTpouTenbCTBa M Ha MeCTe MOHTaxa, Yy4uTbiBas roployvecTb MNeHononuvypetaHa W MnonuatuneHa, cnegyet
cobnogate npasuna npoTuBonoxapHon 6GesonacHoctn (FTOCT 12.1.004). 3anpelwiaeTca pas3BoOAUTb OFOHb U
NPOBOAWTb OrHeBble paboTbl B HEMNOCPEACTBEHHOW ©Onu3ocTn (He Onvke 2 M) OT MecTa CKagupoBaHusA
N30MMPOBaHHBIX TPYD, XpaHUTb PSAOM C HUMU FOPHOYMNE M NETKOBOCMITAMEHSIHOLLNECS XXUOKOCTU.

9.4. Tpwu 3aropaHun TennomsonAuun TpyO, (ACOHHBIX W3OENuin, JeTanen Wn 3NEeMEHTOB crnegyet
ncnonb3oBaTb 0bbIYHbIE CPeACcTBa NOXAPOTYLLUEHUS, NPU NOXape B 3aKpbITOM MOMELLEHUN CneayeT nonb3oBaThbes
npoTtusorazamm mapkn bK® (FTOCT 12.4.121).

Mpu cywke wnm cBapke KOHLOB CTarnbHbIX TPyD, CBOBGOAHBIX OT TEnfou3onsaumu, Topubl TENoM30nsaummn
crnepyeT 3allmLaTh XeCTAHbIMU pa3beMHbIMK 3kpaHamu TonwmHon 0,8 - 1 MM Ansa npeaynpexgeHvs Bo3ropaHus
OT NaMeHn NPoNaHoOBOMN FOPESIKN UMW UCKP SNEKTPOAYrOBOW CBapKU.

9.5. lNpu Tepmoycagke MNONUITUNEHOBBLIX MY(T M MaHXeT nnameHeM MpPonaHoOBOW ropenku Heobxoanmo
TLWaTenbHO CneauTb 3a HarpeBoM MyddT U MaHXeT M NONMITUIEHOBLIX 0bonoYvek Tpyd, He JoMycKas NepPeXoros
nonuaTuneHa unun ero 3aropaHus.

9.6. OTxogbl neHomonuypeTaHa W MONMMUITUIIEHA NMPU pe3Ke W30NUPOBaHHbLIX TPyO UM ocBOOOXAEHWUU
cTanbHbIX Tpyd OT uM30NAUMM [JOSKHbI ObITb Cpa3y Mnocne OKOHYaHusa paboyven onepaumm cobpaHbl U
CKrnagvpoBaHbl B cneuuanbHO OTBEAEHHOM Ha CTpownmnoLwlazike MecTe Ha pacCTOSHUW He MeHee 2 M OT
TennoM3onupoBaHHbIX TPyb 1 geTanen.

9.7. MN3onauua Tpyd n getanen (BCNEHEHHbIN MEHOMOnMypeTaH M NONuaTWMEeH) He B3pbiBOONacHa, npu
OObIYHbIX YCMOBUAX HE BblAEnseT B OKPYXXalLWyl cpedy TOKCMYHbIX BELWeCTB W He OKasbiBaeT Mnpu
HenocpeacTBEHHOM KOHTaKTe BpPegHOro BrMsHWUSA Ha opraHn3m Yenoseka. ObpalleHne ¢ Hen He TpebyeT 0cobbix
Mep NpeaocTopoxHocTh (knacc onacHoctn 4 no FOCT 12.1.007).

9.8. Bce paboTbl no 3anuBke CTbIKOB TPyO CMeCbio meHomomnuypeTaHa (MpUroToBNeHWE CMecH, 3anvBka
CMecu B CTblK) AOMKHbI MPOU3BOAUTLCS B crelodexae C npuMeHeHUeM WHAMBUAYyanbHbIX CPeACTB 3aliuTbl
(kocTioM  xronyaToOyMakHbI, CcrneuobyBb, MNepyaTkm pPE3UHOBLIE, PYKaBULbI  XONYaTOOYMaXHble, O4YKM
3alUTHbIE).

Mpu 3anuBke CTbIkOB TPyOOMPOBOAOB, NPOKNaAbIBAEMbIX B MPOXOOHbLIX KaHanax (TOHHensx), Heobxooumo
nonb3oBaTbcAa pecnupaTtopom Tuna PY-60M.

9.9. Ha mecTe 3anmBKKU CTbIKOB JOMXHbI HAXOAUTBLCS CpeacTBa ANd Aerasauuun npuMeHsemMbix BewecTs (5 -
10%-HbIi pacTBOp amMuaka, 5%-Hbli pacTBOP CONSIHOM KUCIOThI), @ Takke anTeyka ¢ megukameHTamu (1,3%-Hbin
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pacTBOp noBapeHHom conn, 5%-Hbl pacTBop BOPHON KUCNOThI, 2%-HbI PpacTBOP NUTLEBOW COAbI, pacTBOp Moaa,
OuHT, BaTa, Xryt). HeobxogMmMo MOMHUTbL, YTO KOMMOHEHT CMeCWU - MONMU3ouUMaHaT OTHOCUTCH K SO0BUTbLIM
BeLlecTBaMm.

9.10. B xope ycTponcTtBa 3alMTHOIO FPYHTOBOrO CroOs Nnog Tenrou3onnpoBaHHbIM TEMMONPOBOAOM Mnocne
OTCbINKN N TPaMBOBKM Cnos TonwuHoM 15 cM Hag BepXoM Tennom3onauuv creayeT yKknaabiBaTb MapKMpOBOYHYHO
FIeHTY No BCeW ANUHE Tpacchl TENoceTy.

10. OXPAHA OKPYXAIOLLEEN CPEbI

10.1. Mepbl NO oxpaHe OKpyxaloLen cpedbl AOIMKHbI CooTBeTCTBOBaTh TpeboBaHusam CHwull 3.05.03 un
HacTosLLero pasgena.

10.2. He ponyckaeTtca 6e3 cormacoBaHusi C COOTBETCTBYHOLLEN OpraHusaumen npousBOAMTb paspbiTve
TPaHLLEN Ha pacCTOSAHUN MeHee 2 M OO0 CTBOMOB epeBbeB U MeHee 1 M A0 KyCTapHUKOB, NepemMelleHne rpysoB
KpaHamu Ha pacctodHun meHee 0,5 M OO0 KPpOH WMnM CTBOMOB [OEpPeEBLEB; cKnagupoBaHue Tpyd wn Opyrux
MaTepuanoB Ha PacCTOSHUM MeHee 2 M 40 CTBOMOB AepeBbeB 6e3 BPEMEHHbIX Orpadkaarolnx Unm 3alumUTHbIX
YCTPOWCTB BOKPYT HUX.

10.3. MpombiBKY TPyOONpoBOAOB crieyeT BbIMOMHATL C MOBTOPHBIM UCMONb30BaHWeM BoAbl. Cnve Bogpbl U3
TpybONpPOBOAOB NOCHE NPOMbIBKM (Ae3NHIEKLMN) CnegyeT Npou3BoauTb B MecTa, npegycMmoTtperHbie MNP,

10.4. Tepputopusi nocne oKoH4YaHWs paboT Mo YCTPOWCTBY TEMSIOBOWM CETU AOSHKHA ObiTb OuMllieHa WU
BOCCTaHOBIIEHA B COOTBETCTBUU C TPebOBaHUAMYN NPOEKTa.

10.5. OTxo4bl TENNOM30NALUUM U3 NEHOMONNypeTaHa 1 NoNMaTUIeHa cnegyeTt cobpaTtb Ans nocneayLLero
X BbIBO3a M 3aXOPOHEHUA B MeCTax, COrnacoBaHHbIX C [0ccaHaNMaHaA30poOM, B COOTBETCTBUM C MOPSOKOM
HaKOMNIIEHUA, TPAHCMOPTUPOBKUN, 06E3BPEXMBAHNS N 3aXOPOHEHUST TOKCUYHBIX NMPOMBbILLMEHHBIX OTX040B [4].

Mpunoxexne A

MNEPEYEHb HOPMATUBHbIX JOKYMEHTOB,
CCbINKN HA KOTOPBIE NMPUBEAOEHbBI B HACTOALWEM CBOJE MNMPABUI

CHwuI 2.04.07-86*. Tennosble ceTn

CHwuI 3.01.03-84. l'eopgesunyeckmne paboTbl B CTPOUTENLCTBE

CHwuI1 3.02.01-87. 3emnsiHble COOPYXEHUS, OCHOBaHUS N PyHAaMEHTbI

CHwuI1 3.05.03-85. TennoBble cetu

CHuwuI1 111-42-80*. MaructpanbHble Tpybonposoabl

CHuIT 23-01-99. CtpouTensHas knumaTonorus

FOCT 12.1.004-91. CCBT. NoxapHas 6e3onacHocTb. ObLwme TpeboBaHus

FOCT 12.1.007-76. CCBT. BpeaHble BewecTBa Knaccudukauusa n oduwme TpeboBaHus 6e3onacHocTu

NOCT 12.4.121-83. CCBT. NpoTnBorasbl NpoMbILfeHHblIe PUnbTpyoLme. TexHnyeckue ycrnosus

FOCT 30732-2001. Tpybbl 1 hacoHHbIE N3LENUA CTallbHbIE C TEMMOBOW N30MAUMEN N3 MEHOMONUypeTaHa B
NonMaTuneHoBow obonoYke. TeXHNYECKMEe YCIoBUSA

CI1 41-103-2000. NpoekTnpoBaHue TennoBon nsonauum, obopygosaHuns n TpybonpoBoaoB.

Mpunoxexune b

OCHOBHbIE MEXAHUYECKME CBOMCTBA METAJIJIA TPYB,
NMPUMEHAEMBIX 0114 MATPYBEKOB CUJTIb®OHHbLIX KOMMNEHCATOPOB

Tabnuua B.1
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Mapka ctanu |OTHOCH- |YIOapHas BA3- |(YTOJa [lpoBepka |Bpemenunoe| Illpenmen
TesibHOe [kocTk (KCU), [3armuba |3aBOIOCKUX|COINPOTUB- [ TEeKydeCTU
yonauHe- |krc X M/cM2, |cBapHO- | cBapHBEIX JleHue curMa ,
HVe, $ |Opu TeMIepa-|I'O WBa |MBOB curMa , 0,2
rype, °C TPy OLI Hepaspy- B MIla
A 0MYM MIla
-20 |-40]-60 METONOM
YDJjlepoOuCTEE :
BcT3cnb 22 3 3 - 100° 100% 372 225
10 24 333 206
20 21 412 245
Huskojermpo-
BaHHHE :
17rCc, 17r1cC, |20 - 3 - 80° 100% 500 350
17ricy
09r2cC 20 - - 3 80° 100% 470 265
[IpuMmeuaHnre. Ilpy MNOpPMMEeHEHUM yIJIEPOAOMCTEIX CTaJleM B paloHax C
PacyYeTHOM TeMIepaTypo¥ HapyXHOI'O BO3Oyxa I0Jig I[IPOeKTUPOBAaHUA
oTomieHus oT MuHyc 21 mo mmuyc 30 °C ymapHas BA3KOCTb HPOBEPAETCH
npm TemmnepaType MmHyc 40 °C.

Mpunoxexne B
METOOMKA PACYETA KOMMEHCALMM TEMMNEPATYPHbIX JE®OPMALIMN

B.1. YcnoBHble 0603Ha4YeHus

F - oWwanb nonepeyHoro ce4eHns CTeHKN TpY6bI, MM2;

Ci

2

F .- nnowapk aeicteus BHyTpeHHero aasnexus (0, 785D ), mm2;

H

D,, - BHyTpeHHuit fuameTp Tpy6bl, MM;
D, - HapyxHbIit anameTp Tpy6bl, MM;
D,, - HapyHbIi AnameTp Tennonposoaa no o6onoyke, MM;

DCK - HapyxHbi guameTp CK no cunbdoHy, Mm;

S - HOMUHarbHas TOMLWMHA CTEHKU TPYObl, MM;
fmp - yaenbHasi cuna TpeHUs Ha eguHULLY ONMHbI TpyObI, H/M;

M - KO3(PPULIMEHT TPEHMS NONMITUIIEHOBOM 0BGOMOYKN MO TPYHTY;

@, - Yron BHYTPEHHEro TPeHUs rpyHTa, rpap.;

Y yoner ™ yaenbHbIN BeC nynbnbl, H/mM3;
[ON— 00bem nynenbl, BBITECHEHHOW TENNONPOBOAOM, M3/M;
0,06, - BEC 1 M TENnonposoaa 6e3 BoAbl, H/m;
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H/wm;

0,6, - BEC 1 M Tennonposoaa ¢ Bofoi, H/w;

0.,yma - BEC CNOSI TPYHTA Hap, Tpy6oit, Him;

¥ - yAenbHbI Bec rpyHTa, H/m3;

Z - rnybuHa 3acbInky No OTHOLLEHWIO K OCK TPYObI, M;

R, - BepTUKanbHas ctabunuanpylollas Harpyska Ha 1 M Tpy6Gbl, H/m;

S - capuralowasa cuna, Bo3HUKawlas B pesyrnbTaTte OeNCTBUSA OaBfeHUsA rpyHTa B COCTOSIHUW MOKOS,

cosuea

tl_ MakCcunmMalibHad pacyHeTHad TemMnepartypa TenfioHocuTen, °C;

t, - pacyeTHaa TemnepaTypa HapyXHOro Bo3dyxa [Ans NPOeKTUpOBaHUs OTONMeHNs (CpeaHsas TemnepaTtypa

Hapy»XHOro Bo3ayxa Hambonee xonogHown nATUAHEBKU obecneveHHocTbo 0,92), °C;

t - MOHTaXHas Temneparypa, °C;

MOHM

O - pacyeTHOe OceBOe HanpsikeHue B Tpyode, H/mm2;

pacu
O .- HanpsbkeHne B Tpybe OT Cunbl XeCTKOCTU cunbgoHa KomneHcaTtopa, H/mMm2;

O .- HanpsaxeHune ot cobCcTBEHHOrO Beca Tennonposoaa, H/mm2;

us

O - pacTArMBalolLLee OKpy)XKHOe HanpsiKeHNe OT BHYTPEHHero aaeneHust, H/mm2;

pacm
O, - BOnyckaeMoe 0ceBoe HanpsixeHue B Tpyde, H/mMm2;

0.~ BONOMHNTENbHOE HanpsXeHne, Bo3HuKarowee B Tpybe npu ocTeiBaHum ot t, oo t H/Mm2;

MUH ’

Sw) - 9pbdheKTMBHAs NoLaab NONEPEYHOro Ce4eHMs CUbPOHHOro KoMneHcaTopa

CcM2;

_ 2
Sad) - 0’ 785D cp.cunvpona
C, - xecTKkoCTb OCeBoro xoaa, H/cwm;

A - amnnnTyOa oceBoro xoaa, MMm;
L - paccTosiHue MexXay HernoaBUXKHBLIMU ONOPaMM UM YCIOBHO HEMOABWKHLIMU CEYEHUAMU TPYGbI, M;

L - pacctoaHne mexay noaBMXXHbIMKU onopamu, M;

n008
LCKy - nacnopTHas gnuHa CK unn CKY, mm;

Pp - pacrnopHasi cuna cunbgOHHbIX KOMNEHcaTopos, H;
PM— Cuna XeCTKOCTU CUNbMOHHBIX KOMNEHcaTopos, H;

fmp - Chna TpeHuna TennonpoBoda O rPyHT Ha y4acTKax OeckaHarnbHom npoKnagku, H;

P - BHyTpeHHee aasneHue, Mrla;
N -oceBoe (CxumaroLlee, pactarmeatoLlee) ycunue B Tpyode, H;
W - MOMEHT COMNPOTUBMEHNS NONEPEYHOr0 Ce4YEHUsI CTEHKM TPYyObl

W :O,l(Dj—D:H)
D

H

, CM3;

O - KO3(OPULMNEHT NUHEHOTo pacwmpenus ctanu, 0,012 mm/m x °C;
| - MOMEHT MHepuun Tpybbl

| =0,05(D; - D, ), cw4;
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GeckaHarbHOW NPOKaAK1 U3 CTarbHbIX TPYG C UHAYCTPUATILHOW ...

t, - MuHumanbHas Temnepatypa B ycriosusx akcnnyatauum (t t,,. Wnnobas apyrasi Temneparypa).

Mmonm ?

Bbl60p ta BbIMOJTHAETCA NPOEKTUPOBLLUMKOM MO COorinacoBaHMIo C 3aka34ynkom u SKCHHyaTMpyPOU.leVI opraHmsaumeVl.

B.2. MeToauka pac4yeTta

MpeoenbHasa AnvHa KOMNEHCUPYEMOro NPsIMOro ydacTka TennonpoBoga Mexay HenoaBWXHOW onopon (Mnm
€CTECTBEHHO HENOABWXHbIM CcevyeHneM TpyObl) U KOMMEHCMPYIOLWMM YCTPOWNCTBOM HE [OMKHa MpeBbIWATb

npeaensHON AMWHbLI, paccynTaHHon no dopmyne

Ly = 225 (8.1

mp

roe Fm - Nnowazb NonepevyHoro ce4YeHnsi CTeHKn Tpybbl, MM2

Cli

F,,=7(D,—-5s)s, (B.2)
DH - HapY>XHbI guameTp Tpybbl, MM;

S - TONLWMHA CTEeHKN pr6b|, MM;

fm[7 - yaenbHas cuna TpeHus Ha eauHuLy AnuHbl Tpy6bl, H/m

f,, =4[ (1-05sing,)yZxD,, 10°+q,,,, |. ®3)

MpuMmeHeHue KoadpUUMEHTOB neperpysku: 1,2 - K NNOTHOCTU rpyHTa; 1,1 - K Becy Tpyobl; 1,2 - K Becy

N30NAUNUK;
M - KO3MPUUMEHT TPEHUA MOMUITUMEHOBON OBOMOYKM MO TPYHTY, NMPU TPEHUM MO MecKy [onyckaeTcs

npuHumate 1 = 0,40;
0,6 - BEC 1 M Tennonposoaa ¢ Boaon, Him;

¥ - yAenbHbIN BeC rpyHTa 1 Boabl, H/m3;
Z - rnybuHa 3acbInky N0 OTHOLLEHWIO K OCK TPYObI, M;
O,,, - A0ONyckaeMoe 0ceBoe HanpsixeHue B Tpybe, H/Mm2

2

D
=1250 [1.04[c] -0,4[c]P| ——=— +1], (B.
Gz)on (Du [G] [0] 2( Dgn N S) S¢ + (B 4)

@ - KOSPULUMEHT CHUXEHUSA NPOYHOCTU CBAPHOrO LUBA MNPU pacyeTe Ha AaBneHue (AN aneKTpocBapHbIX
Tpy6), npuHumaetca no [5]. lpwu nNoNMHOM NpoBape LBa W KOHTPONE KayecTBa CBapKkM MO BCEW [AJIMHE
HepaspyLwaowmmm Metogamm @ = 1; Npy BbIBOPOYHOM KOHTpOMe KayecTtBa cBapku He MeHee 10% AnuvHbI WwBa
¢ =0,8,amenee 10% - ¢ =0,7;

P - n3bbiTouyHOEe BHYTpeHHee aaeneHne, Mla;

@, - KOOMULMEHT CHIKEHNSI MPOYHOCTU CBAPHOTO LWBA Npu pacyeTe Ha u3rvb. MNpu Hanuuum usrnba ¢, =

0,9, a npu otcytcTBuM Usrnba @, =1.
DonyctuMo nonb3oBaTthes NPUBIIKEHHBIMU hopMynamu:

npu @, =1
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O, =1,25[c], HMMm2; (B.5)
npu ¢, =0,8:
Oyon =1,125[0], HIMM2; (B.6)

D06 - HapyxHbli OMaMeTp TennonpoBoda MO MNOMMITUIIEHOBOM OOOMOYKE, MM, AN  KOHCTPYKLMIA

TENNoNpoBOAOB C BENUYMHOW aaresuu Tennomsonsaumm k Tpybe n obonoykn k Tennomsonsumm > 0,15 MMMa, npu
MEHbLLUNX 3HaYEeHUAX pacyeTbl BeAyTCs no D” TpyObl;

@, - Yron BHYTPEHHEro TPEeHWsi rpyHTa (onsa necka @, = 30°).

MpegenbHas AnuHa KOMMEHCUMPYEeMOro yyacTka TennonpoBoga MoOXeT ObiTb yBenuyeHa pasHbiMu
cnocobamu, Hanpumep, NyTem:

- MPUMEHEHUNS CTanbHbIX TPY6 C MNOBbILLIEHHOW TOMNLLMHOWN CTEHKM;

- YMeHbLUeHns KoadpduumeHTa TpeHns 4 obepTbiBaHMEM TEMNONPOBoAa NONNITUNEHOBOM NINEHKOW;

- YMeHbLUeHUs Z - rnybuHbl NPoKNaakyM TENNONPOBoAa, T.€. 3aChINKM MO OTHOLLEHUIO K OCU TPYObI;
- NOBBILLEHNSA KAYeCTBa CBApPHbIX LLUBOB W Ap.

Mpumep
OnpegenuTe NpefenbHyl ONUHY NPAMOro ydactka Tennonposoda gvametpoMm 159 x 4,5 mm, pabouas
TemnepaTtypa 130 °C, paboyee paBnenne 1,6 Mlla, maTtepman - ctanb Bct3cn5. pyHT necyaHbl, yron

BHYTPEHHEro TPeHus rpyHTa @, = 30°, paccTosiHMe OT MOBEPXHOCTU 3eMNM 40 ocu Tpydbl Z = 1,0 M.

HomunHaneHOe gonyckaemMoe HanpsbkeHne Ans 3agaHHoro matepuwana npu Temnepatype 130 °C [o] = 137
H/mm2.
Mnowaab NONeEpPeYHOro Ce4YeHNs CTEHKM TPyObI:

F, =7(D, —Ss)s=3,14(159 - 4,5)4,5 = 2183 Mm2.
YpenbHasa cuna TpeHus Ha eauHuLy AnvHbl TPyObI:

f,, = ,u[(l— 0,5sing, )yZxD,, 107 + qmpyéb,} -
=0,4[(1-0,5-0,5)1,2:15-10°:1,0-3,14-250-10° +503 ] = 4440 H / .
,El,onyCKaemoe OCeBO€e Hanps>XeHue:

0, =1,25[0]=1,25-137 =171H | mm2.
MpenenbHas AnvHa NPsSIMOTO y4YacTka TenrnonpoBoAa:

cm

L OwF 1712183 g,
f 4440

mp

I'IpM yBeJIMYEHUN TOJILWLNHBI CTEHKN TPY6bI, HanpuMmep, oo 6 MM:
F, =3,14(159 - 6)6 = 2882 MM2.

f,, =0,4[(1-0,5-0,5)18-10%1,0-3,14-250-10 +508 | = 4445 Him.

171-2882
L =————2-110,9.m.
4445
B.3. BbIbop 1 pacyeT KOMMNEHCUPYHOLLMX YCTPONCTB
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KomneHcauusa TennoBbIX Aedopmaumii  TennonpoBoda MOXET ObiTb OCYLLEeCTBREHa CreayloLwmMmm
KOMMNEHCUPYIOLLMMW YCTPOMUCTBAMU U CUCTEMAMMU:

| rpynna (yctporvictea)

a) c¢ [1-o6pasHbiMM KOMMNEHcaTopamu, yrnamm noBopoTa Tpaccel B Buae [-obpasHbix, Z-ob6pasHbix
KOMMNEeHCcaTopoB;

©0) c cnnbdoHHbIMK kKoMneHcaTopamm (CK) nnmn cunbgoHHBIMK KOMNEHCUpYoLWMMK ycTponcTBamu (CKY).

Il rpynna (cuctemsl)

a) CUCTEeMbI C NpeaBapuTenbHbIM HAarpeBOM A0 3aChIMKU FPYHTOM;

0) cucTembl CO CTapTOBLIMU KOMMNEHCATOPaMu, 3aBapuBaemMbiMy Nocne NpeaBapuUTENIbHOrO HarpeBa.

KomneHcupytowme ycTponcTBa rpynnel la MoryT pasmeLyaTtbcs B MobomM MecTe TennonpoBoaa.

Mpun 3TOM NPOTSHKEHHBIN TENNONPOBOA MOXET UMETb TPU BMAA 30H:

- 30Hbl u3rMba L, - yuacTkm Tennonposoga, HEMNoOCPEACTBEHHO MPUMbIKAIOWME K KOMMEHcaTopy.
TennonpoBoA Npu Harpeee NepemMeLLaeTcs B OCEBOM U BOKOBbIX HanpaBreHusX;

- 30HbI kOMNeHcaumn L - yqacTku Tennonposoaa, npuMeIKaroLLmMe K kKoMneHcaTopy, nepemMeLLaoLmnecs npu
TemnepaTypHbIX AedopMaLmsx. Y4acTku narmba BkoYaoTCa B ANMHY Y4aCTKOB KOMMEHcauuu;

- 30Hbl 3awemneHus L - HemogBuxHble (3alleMneHHbIe) y4acTKu Tennonposoaa, MpuUMbIKaWmMe K

HenoAaBWM>XXHbIM oOnopamM WM ecTeCTBEHHO HenoaBMXHbIM CeYeHUAM pr6b|, KOMMNeHcauna TemMnepaTypHbIX
KonebaHui B KOTOPbIX NPONUCXOONT 3a CHET USMEHEHNA OCEBOIro HanpaXeHus.

B obwiem crnyyae gedopmaums tennonpoesoga AL paccuuteiBaetcsi no popmyrne

AL=Al,~Al, —Al, +Al , (B.7)

rae Al, - Temnepartypras gedopmaums;
Almp- aecopmaums nog 4ENCTBUEM CUM TPEHUS;
Alp - Aedopmaums OT BHyTPEHHENO AABMEHUS;

AIOM -
M-06pa3sHbix, [-06pasHbIX, Z-06pasHbIX U APYrMX KOMMEHCUMPYHOLWMX YCTPONCTB).

Beibop u pacyeT komMneHcupylowmx ycTponcts rpynnbl la (M-o6pasHbix, [-06pasHbix, Z-06pa3Hbix
KOMMNEeHcaTopoB, YrroB NOBOPOTa Tpacchl U T.MN.) PEKOMEHAYETCA NPOU3BOAUTL MO KOMMLIOTEPHOW MporpaMme unm
Nno HomorpaMmMmam.

Pa3smelleHne KOMMEHCUpYOLWMX  YCTPOWCTB rpynnbl  la Hanbonee adpekTMBHO B cepeanHe
KOMMNEHCUPYEMOro y4acTka.

Mpu M-06pasHbix KOMNeHcaTopax pekoMeHAayeTcs ANnHy Haubonblero nneva npuHumatb < 60% obuien
ONVHbI y4acTka.

Mpu HanuumMu yrnoB nNoBOpPOTa TPacCbl PEKOMEHAYeTCS MCMOoNb30BaTb UX B KavyeCTBE KOMMEHCUPYHIOLLMX
YCTPOWCTB.

OnvHa y4acTtka Tpyb B 30HE KOMMEHcauun MOXeT BbiTb onpeaeneHa no ynpoLweHHon opmyne

peakums gemndepa (rpyHTa, ynpyrmx noayllek, >XeCTKOCTM OCEeBOro KomneHcaTopa, YnpyrocTu

K

L = ':— EaAtl0®, (B.8)

mp

roe fmp - yOenbHasi cuna TpeHUst Ha eanHuLy AnnHbl Tpyobl, H/wv;

F - nnowaab KonbLEeBoro ceveHnst TpyGbl, MM2;

O - KO3(PULMNEHT NMNHENHOTO paclMpeHus ctanu, mm/m x °C;
E - mogynb ynpyroctu matepuana Tpyobl, H/Mm2;

At - npuHumats paBHbiM (T —1)) ,°C;

t nT.a.).

monm ' “ynopa

t, - MuHMManbHaa Temnepatypa B ycnoeusx akcnnyatauum ( t

BuiGop t npoussoaMTCS NpU NPOEKTUPOBAHUM MO COMMACOBaHMIO C 3aKa3yMKOM W 3KCMnyaTupyloLLen
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opraHusaumen.
MakcymanbHoe yAnuHeHre 30Hel komneHcauun AL, npu HarpeBe TennonpoBoza nocre 3ackinki TpaHLen
FPYHTOM MOXHO OMnpeaenuTb No ynpoLLeHHoN opmyre

AL =Al —Al (t,-t)L 107 L (B.9)
=Al, - =a(t -t : -——, (B.
K t mp tl 3 K 2EF

cm

roe o - koahdUUMEHT NMHENHOro paclumnpeHns ctanu, Mvm/m x °C;
t, - makcumanbHas pacyeTHas Temnepatypa TennoHocutens, °C;

ta- MUHUManbHaa Temnepartypa B yCrnoBusax akcnnyartauum. Beibop t3 BbIMOHAETCHA MPOEKTMPOBLUNKOM NO
COrnacoBaHUI0 C 3aKa34MKOM U 3KCMyaTUPYIOLLLEN OpraHu3auunen;
LK - ANWHa 30HbI (y4acTka) KOMMeHcaLumm, m;

fm[7 - yoenbHas cuna TpeHus Ha eauHuLy OnuvHel Tpybbl, H/m;

E - Moayrb ynpyroctv matepuana Tpy6si, 2-10° H/mMm2;

F, - nnowaas nonepeyHoro ceyeHns CTeHKM Tpyobl, MM2.

B cdopmynax (B.8) u (B.9) ¢ uenbto ynpoLleH1s NPOeKTHbIX pacyeToB He Y4TeHbl ABa YNeHa:

[(0,5— 0,3) Glmm] , H/MM2 - oceBasi cocTaBnswowas pacTArMBalLWEro OKPYXXHOIO HanpskeHus oT

BHYTPEeHHero AaeneHust. Mpu pacluMpeHumn yYnTeIBAETCs C NONOXUTENbHBIM 3HAKOM;
[Nr/F(,m], H/MM2 - BnusiHMe ycunna oT akTMBHOMW peakuuu rpyHTa. [pu pacluiMpeHun yyuTbiBaeTcs C

oTpuuaTtenbHbIM 3HaKOM.
Oemndep - nopornoHoBble noAyllku, Tem 6oree KaHasnbHble Y4acTKW, NPaKTUYECKW He MNpensTCTBYHT

cBOGOAHOMY pacLUMpEHUIO TennonpoBoaa v ceofsaT k MuHumymy BrnsHue N, /F, . BTopoii uneH moxeT GbiTb

3amMeHeH BenMYnHON ynpyromn gedopmMauun komneHcartopa.

Beibop n pacdeT KOMMeHcupylowux YCTPOWCTB rpynnbl 16 pekomeHayeTcs Npov3BOAMTL MO pacyeTHbIM
dopmynam u Tabnuuam, NpMBEAEHHBIM B PEKOMEHAALMAX MO NPUMEHEHUIO OCEBbIX CUMNBbGPOHHBIX KOMNEHCATOPOB
N CUNbMOHHBIX KOMMEHCUPYIOLWNX YCTPOMUCTB KOHKPETHbIX npeanpusatun - usrotosutenen CK n CKY, npogykuus
KOTOpbIX, Kak NpaBuno, OTNNYaeTCst KOHCTPYKTUBHO U TEXHONOMMYECKN.

[nuHa y4acTtka, Ha koTopoM ycTaHasnueaeTca oanH CK unu CKY, paccunteiBaeTcs no oopmyne

0922

L =———< Lmax, (B.10)
a(tl_to)

roe A - amnnuTyga oceBoro xoaa, MM;
O - KO3 PULMNEHT NUHENHOIO paclumpeHus ctanu, Mm/m x °C;

t, - makcumanbHas pacyeTHasi Temnepatypa TennoHocutens, °C;

t, - pac4eTHaa TemnepaTypa HapyXHOro Bo3ayxa [Ans NPOeKTUpOBaHUs OTONMEeHNs (CpeaHss Temnepartypa
HapyXHOro Bo3Ayxa Haubornee XONoAHOM NATUAHEBKM 0GECNeYeHHOCTbIo Ty o) ) Mo CHuMM 23-01, °C.

KoacpcuumeHT 0,9 npuHUMaeTca Npy HanMyYMM Ha yyacTke KaHanbHOW W GeckaHanbHoW npoknagok, 1,15 -
npu 6eckaHanbHOWM NpPoKnagkKe.

Mpumep

OnpeaennTb MakcMarbHy0 ANMVHY Yy4acTka, Ha KOTOPOM yCTaHaBnuBaeTcst oguH komneHcatop D - =150
MM Tuna KCO:
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Lﬂ._Oagzl_ 0;92'50
“~a(t—t)  0,012(150+30)

=417 m<84 m.

[nvHa 30HbI KOMMNEHcaL MK LK npu npumeHeHun CK n CKY paccumtbiBaeTca no popmyne

L :%[E-a~At-1O‘3+(A—0,3)0'pacm]v (B.11)

mp

roe A - k09 PULMNEHT, yUMTbIBAKOLWMNIN aKTUBHYIO Nnowwagdb cunbdgoHa CK nnm CKY:
2
A= O,5[1—(DC ID,) ]; (B.12)

fmp - yoenbHas cuna TpeHus Ha eanHuLy OnuvHbel Tpybbl, H/m;

F. - nnowanb KonbLieBoro ceveHust Tpybbl, MM2;

cm
- KOA(PDPULMEHT NMHENHOTO paclumpeHns ctanu, mm/m x °C;
E - mogynb ynpyroctu matepuana Tpybbl, H/Mm2;

At - npuinmats pasHbiM: T —1,,°C;

D, - HapyxHbIi pnameTp Tpy6bl, MM;

Dc - AnameTp, XxapakTepusyroLmnin ac@eKTUBHY0 nnowaaes cunbdoHa, MM:
D, =113,/S,, .

Sad) - 3bdhekTMBHAs nnowanb cunbgoHa.

Cuctembl komneHcaummn |l rpynnbl He TpeOylT YCTAHOBKM MOCTOSHHO OEWCTBYHLUMX KOMMEHCUPYIOLLMX
YCTPOWCTB.

KomneHcauna TemnepaTtypHbix Aedopmauunii NpoMCXOAMT 3a CYeT M3MEHEHUS OCEBOro HamnpspkeHus B
3awemneHHon Tpybe. [losTomy o6nactb npuMMEHeHWs TenmnoBbiX ceTelr 6e3 MNOCTOSAHHO AeNCTBYIOLUX
KOMMEHCUPYHIOLLMX YCTPOCTB OrpaHuyeHa AonycTMMbIM nepenazom Temnepatyp At .

Cuctembl |l rpynnbl NpMMEHSsIIOTCS, Kak MpaBwuio, B ChyyasiX, Korga Tpacca COCTOUT U3  AMMHHBIX
NPSIMONMHENHBIX Y4aCTKOB C 30HaMu 3allemnenus L .

MakcumanbHO donycTuMbIA nepenad Temnepatyp Al ¢ yyeTom npedBapuTenbHOrO Harpeea, 0ObIYHO
npvHUMaemoro pasHbim 0,5 At, He gomKeH NpeBbILaTh:

180, -10°
aF

At . (B.13)

OTCl‘Oﬂ,a MaKkCumalribHaa TemMmnepartypa TenyfioHoCUTenA tl:
t, =At+t, , (B.14)

rae o,, -AoNnyCKaeMoe OCeBOE HanpsxeHne B pr6e, H/mm2;

O - KO3(PPULMNEHT NMHENHOIO pacLlumpeHus ctanu, Mm/m x °C;
E - mogynb ynpyroctu matepuana Tpyobl, H/mm2;

At - cnenyet npunnmats (1, —t,),°C.
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Mpumep
OnpegenuTe MakcumarnbHylo TemnepaTypy TENSIOHOCUTENd Ans npsamoro ydactka npu [o] = 137 H/Mm2 n
ta thoum = 10 OC'
CornacHo copmyrne (B.5) gonyckaemble oceBble Hanpsbkenust coctaenstor o, = 1,25 x 137 = = 171
H/mm2.
1,8-171-10°
t= ————=128"°C.
0,012-2-10

Otcioga makcumanbHas TeMnepartypa TenoHOCUTENA:

t, =At+t =128 + 10 =138 °C.

MOHmM

Cuctembl, oTHocsWwwMecs ko lla rpynne, - npeaBapuTenbHbIV HAarpeB A0 3aCbINKn FPYHTOM:
- MOHTMPYIOTCA M A0 3aCbiNKW FPYHTOM HarpesaroTCcsa 40 TemMrnepaTypbl NpeaBapuTensHOro Harpesa [tm] :

t +t
t ==2_1-(B.15
n.H 2 ( )

- TennonpoBodbl 3ackinatoTcd. TemnepaTypa HarpeBa AOMKHa NoAAEepXMBaTbCA OO0 MOMHOW 3acbinNkvu KX
rpyHTOM. 3aTeM Tpy6onpoBoAbl OXNaxaalTcs [0 TemnepaTypbl MOHTaxa. B sawemnenHoit soHe L, yposeHb
HanpsxeHun, H/mm2, 6yget npnbnnsmtensHO paBeH:

o,=E-a-At-107, (B.16)

roe At=t -t ,°C.

3aTtem TennonpoBo HarpeeaeTcsa A0 paboyeit TemnepaTypbl.

B cuctemax, oTHocswmxcs K rpynne |16, npeagycmaTpmBaloT NnpMMeEHeHe CTapTOBbIX KOMMEHCaTOPOB.

CuctemMa NoMHOCTLIO MOHTMPYETCS B TpaHLLIee M 3acbiNaeTcsl PYHTOM (3a WUCKMIOYEHMEM MECT YCTaHOBKU
CTapTOBbLIX KOMMEHCaTopoB). 3aTeM cCUCTeMa HarpeBaeTcs [0 TemnepaTypbl, NpU KOTOPOi BCE CTapToBble
KOMMneHcaTopbl 3amblkaloTca. [locrne 4Yero ocylwlecTBNsAeTcs WX 3aBapka. Takum o6pasom, CTapToBble
KoMneHcaTopbl cpabaTbiBaloT OAMH pa3s, Mocre 4Yero cucTeMa npeBpallaeTcs B HepaspesHyl U KomreHcauus
TeMnepaTypHbIX paclMpeHunii B AanbHeNLeM OCyLLEeCTBNAETCS 3a CYET 3HaKOMNEepPEeMEHHbIX OCEBbIX HanpsKeHui
cxXaTtua-pactTaXeHus.

MakcnmanbHo 0onycTtumMmoe paccrtoaHue, M, Mexay CtapToBbiIMU KOMMNEHCaTopamMun cocTtaBndeT

L = %(2000’1 —-aE(t —t3)1073), (B.17)

cm.K
fop

roe fmp - yOenbHasi cuna TpeHUst Ha eanHuLy AnnHbl Tpyobl, H/M.

lMpumeHeHue koadurumeHTa neperpysku - no 4.3.2;
F - nnowaab KonbLeBoro ceveHust Tpybbl, MM2;

C
O - KO3(PPULMNEHT NMHENHOIO paclumpeHus ctanu, Mm/m x °C;
E - mogynb ynpyroctu matepuana Tpyobl, H/mm2;
[vanasoH TemnepaTtyp nNpeaBapuTENbHOIO HarpeBa, Npu KOTOpbIX MOXET ObITb OCYLLECTBIEHA 3aBapKa:
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t =t™ =t +2%10° (B.18)
E

n.H n.H 2
(24

t =t =t - Z10° (B.19)
a

®opmyna (B.18) ucxoant nM3 OOCTUXKEHWUS OONYCTUMbIX OCEBbIX HaNpsKEHWA B XONMOAHOM COCTOSIHUM
TpybonpoBoaa nocne BbINOMHEHUs pacTskku, a dopmyna (B.19) - n3 OOCTUXKEHUs Taknx Xe HanpsikKeHuin B

pabouem cocTosiHuu. B untepeane ot t . po t nioGas t ~ 6yner yAOBNETBOPSTH YCMOBUSIM MPOYHOCTH.
t, - TemnepaTypa, Npy KOTOPOI MOHTUPYIOTCSA CTApTOBbIE KOMMEHCATOPbI.

Mpn NpOeKTMpOBaHUM CrieayeT yuuTbiBaTb, 41O 1 MOXeT M3MeHATbCA B npeaenax oOT Hyna (npw
ONUTENBHOW OCTaAHOBKE HarpeBa CETEBOW BOAbl) 4O paCHETHOW TeMnepaTypbl HAPYXXHOro BO3ayxa, NPUHUMaeMon
AN pacyeTa oTonneHus (npu rnybuHe npoknagkn meHee 0,7 m). MosTomy pekomengyetca npuHumatb {
6rn3Ko K cpegHen, onpegerneHHon no gopmyne (B.15).

C nomouwbio HarpeBa A0 TemnepaTypbl [~ 1 3aBapku CTapTOBOro KOMMEHcaTopa OCyLEeCTBAETCs

pacTshkka Tpybonpoeoaa Ha BenuumHy AL

0,25f L. .
AL=L_ | oAt , ——— % |, (B.20)
' ' EF

roe At =t —t.
Ecnu no KOHCTPYKTUBHBLIM COOBPaXeHUAM pacCTOsiHUE Mexay CTapToBbiMM KOMneHcaTopamu Tpebyertcs
yMeHbLINTB, B hopmyny (B.20) BMeCTO MakcmarbHO [onycTUMoro 3Hadenns L, nopactaensietcs peanbHoe.

Mpumep

OnpegenuTb npegenbHO OOMNYCTUMOE pPacCTOSHAE MeXAy CTapTOBbIMM KOMMEHcatopamu, Temneparypy
npenBapuTENbHOrO HAarpeBa 1 BENMUYMHY PaCTSKKU NPU CReAyoLWnX UCXO4HbIX AaHHbIX. TpybonpoBoa AnamMeTpom
426 MM C TOMWMWHOW CTEHKM 7 MM C U30NSAUMEN, HapYXHbI OuamMeTp Koxyxa usonsauum 560 mm, nnowanb
nonepeyHoro cedeHus Tpybel 92 cm2, matepuan - ctanb mapku 20, naBneHne B paboyvem coctosHum 1,6 MMa,
Hambonblias TemnepaTypa TennoHocutensa 130 °C, npu moHTaxe komneHcaTtopoB - 10 °C, Bec TpybonpoBoga ¢
n3onaumnen n Bogon ¢ y4eToM KoadpumumeHToB neperpyskn 2122 H/m. Tpybonposog nmeeT rnybuHy 3anoxeHusi B
rpyHTe Z = 1,1 M, OKpY>XaloLUii rPyHT - NECOK.

Onpegensiem gonyckaemoe oceBoe HanpsikeHue no dopmyne (B.4):

412°
2(412+7)7-1,0
YaenbHasa cuna Tpenuns no opmyne (B.3) coctaBnser:
f,, =0,4[(1-0,5-0,5)1,2-15-10°-1,13-14-560-10"° + 2122 |=11294 Him.

MpenenbHO JONYCTUMOE pacCTOsiHUe MeXay CTapTOBbIMU KOMMNeHcaTopamu - no gopmyne (B.17)

o,,, =L 25x [1, 041482 _0,4.148.1,6{ +1,0} =176,5 MTla

= M[z 176,5-0,012-2-10°(130-10)10"° | =106 m.
11294
Temnepatypa npefBaputensHoro Harpesa - no dgopmyrie (B.18)
t =t =10+ LE’SW =83,5°C;
' ' 0,012-2,0-10
no copmyne (B.19)
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i 176,5
t =t""=130- —___10°=56,5°C.
0,012-2,0-10

Mpumem cpeaHee 3Havenne =70 °C, Toraa ocesble HanpsxeHWst B pabo4eM COCTOSAHUM COCTaBAT:

o0 =0,012(130-70)2,0 -10% =144,0 MI1a<176,5MI1a .
Onpegensem AL no dopmyne (B.20)

0,25:11294-106
2,0-10°-92
rme At =70-10=60°C.

B NPaKTUKE TMPOEKTHbIX N MOHTaXHbIX pa60T AonyckaeTcqa ncnosnb3oBaTtb I'IpVI6ﬂVI)KeHHbIe CbOpMyJ'IbI and
onpeneneHna pac4eTHOro cxXatmna CtTapToBoro KomrneHcartopa AL , MM

AL=106(0,012-60— j=74,6MM,

AL = 0’ 5(tl _t,wonm) Lcm.K a, (821 )
AL = (tn.n _t,m)nm)Lcm.K a. (822)

B mecTax yCTaHOBKM CTapTOBbLIX KOMMEHCATOPOB TEMMONPOBOAbI AOMKHBI UMETb MPSIMONIMHENHbIE YYaCTKM
ONNHOM He MeHee 12 wm.

[na ymeHbLIeHNs BENMWYUHBI TPEHMS TENMONPOBOAA O FPYHT AOMycKaeTCa ero 0BepHyTb NOMUITMIEHOBOW
MIEHKON.

TpaHLWwelo B MecTax YCTaHOBKM CTapTOBbIX KOMMNEHCATOPOB criefAyeT 3acbkinaTb TOMbKO MOCHE BbIMNOSIHEHMS
npeaBapuUTENbHOro HarpeBa TEMNONPOBOAA, 3aBEPLUEHNS] CBAPOUYHbLIX paboT U MOHTa)a CTbIKOBOrO COEANHEHMS.

PacctosiHne OoT cTapToBOro KoMmreHcaTtopa OO MecTa YCTaHOBKW OTBETBIIEHWUS AO/MKHO OblTb HE MeHee

L, /3.

Mpunoxenve I
METOOMKA NPOBEPKW TEMNNOMPOBOJA HA YCTOVMYMBOCTb

KpVITI/I‘-IeCKoe ycunue, H/m, oT Hanbonee HeBbLIFOAHOrO COYeTaHUs1 BO3OENCTBUN U Harpys3ok, npu KOTOpoOM
HepaspeaHoﬁ TennonpoBsoad TepAeT yCTOVI‘-IVIBOCTb, noac4YnUTbIBaAETCA No q)opmyne

2
R =1,1N

Kp

100i , (r.1)

rae N - oceBoe cxumatowee ycunue B Tpybe, H;
E - Mmogynb ynpyroctu matepuana Tpyobl, H/mm2;
| - MOMEHT uHepummn Tpyobl, CM4;

i - Ha4YanbHbIN N3rnb TpydbI, M:

i—i (r.2)
200

L,,.- AnnHa MecTHoro uarmba Tennonposoaa, M:
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El
L, =01z |—,(.3)
IN|

roe |N | - abcontoTHOE 3Ha4YeHNE BENNYMHBLI OCEBOr0 CXMMALOLLEro yCUIinAa B pr6e, H.

BepTtukanbHas Harpy3ka, H/m, okasbiBaeT cTabunusunpytollee BrnvsiHMe 1 onpegensercsa no dopmyne
Rcm = quyﬁma + qmpyﬁbl + Zscdeuza > RK[J’ (r4)

rae 0., - BEC rpyHTa Haj TennonposoAom, Him;

0,6, - BEC 1 M Tennonposoaa ¢ Bofoi, H/w;

S

conwe - COBUTAOLLAA CUNa, BO3HMKaKLWAsA B pesynbTaTte AeiCTBUSA [aBNEeHUs rpyHTa B COCTOSHMW MOKOS,
H/m.

[nsa cnyyaes, koraa ypoBeHb CTOSIHUSI TPYHTOBBIX BOA, HVbKE FMyOUHBI 3an0XXeHNs TENonpoBoa:

Scz)suea = 0' 57/22 KO tg¢gp’ (r5)

2
Dz

q?pynma = 7/ ZD06 - 08 ’ (r6)

roe 7 - yoenbHblvi BeC rpyHTa, H/m3;
Z - rnybuHa 3acbinky N0 OTHOLLEHWIO K OCK TPYObI, M;
K, - koadhuumeHT faBnexns rpyHTa B coctosHum nokosi, K, =0,5;

@, - Yron BHYTPEHHEro TPEHUsI TPyHTa;
D, - HapyxHbIlt fuameTp 060noyKM, M.

OceBoe cxumatoliee ycunue, H, B 3aliemMneHHOM y4acTke NpsMon TpybObl C paBHOMEPHO pacnpeneneHHon
BEPTMKaNbHOW Harpy3Kom:

N =-[F, (EaAt-10°-0,35,,,)+PF,, | ("7)

niu

roe ch - nnowaab KombLEeBOro ceveHus Tpybbl, Mm2;

O - KOA(PDPULMEHT NMHENHOIO paclumpeHns ctanu, mm/m x °C;
E - mogynb ynpyroctu matepuana Tpyobl, H/mm2;
At - npuHnmats pasHbiv (t —t ), °C;

MOHmM

Gpacm - pacTtdrnBaroLlee OKpyXKHOoe HanpsaXxeHme OT BHYTPEHHEro daBJ1eHnd, H/mm2;

P -BHyTpeHHee aaBneHue, Mrlla;

F .- nnowaak aeicteus BHyTpeHHero aasnexuns (0, 785D32H ), MM2.
Mpumep
MpoBecTn npoBepky Tennonpoesoga AuamMetTpoM 159 x 4,5 MM, NpoOnoxeHHOro 6GeckaHanbHO, Ha

YyCTOMNYMBOCTb NPV Hambonee HebnaronpmMATHOM COMETaHUN Harpy3oK 1 Bo3gencTBui. [ns cny4vas, Korga ypoBeHb
CTOSIHMS TPYHTOBbLIX BOA, HWXKE rIyOMHbI 3anoXeHus TennonpoBoaa.

OceBoe CcxMmaroLLee ycunmue B 3aLlemrieHHon Tpybe

KoHcynbTtanTllntoc

www.consultant.ru
HageXHasa npaBoBas noaaepXxka

CtpaHuua 32 n3 38


http://www.consultant.ru/
http://www.consultant.ru/

"CIM 41-105-2002. NpoeKkTMpoBaHMe 1 CTPOUTENLCTBO TEMJIOBLIX CETEN [okymeHT npegoctasneH KoHcynbTaHTlnoc
GeckaHarbHOWM NPOKNaaku U3 cTanbHbIX TPYO ¢ MHAYCTPUANBHOM ... [ata coxpaHeHusi: 04.05.2016

. (EaAt-10°-0,30,,,)+ PF,, |=
=—[2183(2-10°-0,012-140-10° - 0,3-26,7) +1,6-17662,5 | = —744262 H

[nvHa mecTHoro narnba TennonpoBoaa:

5
L, =0,314 | = —0,314,[2 20 0044
L IN| 744262

HavanbHbin n3rnd Tpyobi:

pacm

N=-[F

|=i=4’—2=0,021|v|.
200 200

KpuTuyeckoe ycunuve, npm KOTOPOM 3alleMIEHHbIA TennonpoBod npu GeckaHanbHOW MNpoknagke TepseT
YCTOMYUBOCTb:

_110-N?. 110-744262°

R = 0,021 = 9630 Him.
» Bl 210°-664.4
Bec rpyHTa Haj TennonpoBoAoM:
2 2
q, = y{zoog —M} ~18000 (1. 0,25 —M] — 4058 H/m.

Cpopuratolas cuna, Bo3HUKawoLwwas B pesynbrate OEUCTBUSI JaBIEHNs TPyHTa B COCTOSIHUM MOKOS Mpy @ =
35°:

S pua =0, 57ZZKOtg(p =0,5-18000-1?-0,5-0, 7 = 3150 H/m.

Crabunusumpytollas BepTvKanbHas Harpyska

R, =0, + Gy + 2 Seppea = 40584503+ 2-3150 =10861Him,

Ycnosue yctonumsoct R, > RKp, T.e. 10861 > 9630 H/Mm, BbInonHsaeTCS.

Ecnn YPOBEHb NPYHTOBbIX UITM CE€30HHbIX MOBEPXHOCTHbLIX BOA (I'IaBOD,OK, noartonndemMble TEPPUTOPUN U T.FI.)
MOXeT noaHMMaTbCA Bbllle I'J'Iy6I/IHbI 3anoxeHusi GeckaHanbHO npoknagbiBaemMmbliX TeENONpoBoaoB, T.e.
cyuleCTByeT BEpPOATHOCTb BCMIIbITUA pr6 npn mnx ONOPOXHEHWUN, HeobxoguMmbldi Bec Gannacta, H/m, KOTOprVI
OOJKEH COobLWNTL TennonpoBoAy HaAEeXHYK OTpUUaTeNbHYK MNMiaBy4yeCTb, onpenendeTcad no cbopmyne

R5wl = KGC}’lﬂ}/ny}lbnblwffC}’lﬂ + gmpyﬁbz + qn.n ’ (r8)

ona KO3(pPMLMEHT YCTOMYMBOCTM MNPOTUB BCMnbITUA. [puHumaeTca pasHbiM: 1,10 - npwu
nepuoanyeckyn BbICOKOM YPOBHE rPyHTOBbLIX BOA WK MpuW NpPOKNagkax B 30Hax noaronnaemblx tepputopuin; 1,15 -
npu nNpoknagkax no 60n0TUCTON MECTHOCTY;

Y uyuon - YAETBHBIV BEC NYTbMbl (BOABI M B3BELIEHHBIX YacTuL, rpyHTa), H/M3;

rne K

@ -00beM nynbnbl, BbITECHEHHOWN TEenonpoBoaom, M3/m;

6cni

0,06, - BEC 1 M TeNnonposoaa 6e3 BoApl, H/m;

Q,, - BEC HEMOABWKHbIX onop, H/m.

Mpu BegeHwn BONM3M 3eMnsiHbIX paboT cpefgHee pacCTosiHME Mexay TennoTpaccow (Mpu OBYXTPYOHON
npoknazake) n 6poBkor oTkoca X criegyeTt onpeaenaTb no gopmyne

2.
S 15,4N“i

> 40,252 .(.9)
EIKSyZ

B aTon dpopmyne K; - KO3(PPMLMEHT NacCMBHOrO AaBrieHus, NpUHMMaeMbln Ans necka pasHeim 3,0.

KOHcyanaHTI'Imoc www.consultant.ru CtpaHuua 33 n3 38

HageXHasa npaBoBas noaaepXxka


http://www.consultant.ru/
http://www.consultant.ru/

"CIM 41-105-2002. NpoeKkTMpoBaHMe 1 CTPOUTENLCTBO TEMJIOBLIX CETEN [okymeHT npegoctasneH KoHcynbTaHTlnoc
GeckaHarbHOWM NPOKNaaku U3 cTanbHbIX TPYO ¢ MHAYCTPUANBHOM ... [ata coxpaHeHusi: 04.05.2016

B 3aBMCKMOCTM OT yrna HaknoHa 6okoBoro otkoca ¢ (pucyHok IM.1), pacctosiHne X npuHMmaeTcs:
-npu Ctga > 0,5 - paBHBIM paccTosHWIO A0 GPOBKU OTKOCA;
- NPV BEPTUKarbHbIX CTEHKaX 1 BbleMke rpyHTa 6e3 kpennennit - X +5(0,5D, +0,01) , wm;

- Npu BepPTUKAaNbHbIX CTEHKaX U BbleMKe rpyHTa C UCNOJ1Ib30OBaHNEM KpGI'IJ'IGHI/IVI NPpUHNMaeTCA pacCcTtoaHne ao
MeCTa BblIEMKU IPpyHTa.

PucyHok .1

MpvBeOeHHble hOpMyrbl CrpaBeanuBLl ANA Criydasi, korga BbleMka rpyHTa npousBoauTcs Ha rnybGuHy He
6onee 0,1 M nop NPOSIOXKEHHbIMK Tpybamu. B NpoTWBHOM criy4ae HeEOGXOAMMO MPOBOAWTL PacyeT C MOMOLLbIO
06LWMX aHaNUTUYECKUX METOLOB pacyeTa Ha YyCTONYMBOCTb.

Mpunoxexune

METOIMKA UCMNBITAHUN CTLIKOB TENNONPOBOAOB C N3ONALMEN
N3 NMEHOMOJIMYPETAHA B NOJIN3TUITEHOBOW OBO0NOYKE

O.1. Hactoswas meToguka pacnpoCTpaHsieTCa Ha WCMblITaHWMSA CTbIKOB CTalbHbIX TpybonpoBogoB C
WHOYCTpUanbHOW NOMMMEPHON Tennonsonsaumen.

0.2. WcnbiTaHna TepMOyCaXuBaKLWNXCA 3NEMEHTOB ANs  3a4enku  Tenrou3oNIMPOBaHHbIX  CTbIKOB
NMPOBOAATCA Ha KOHTPOMbHbIX obpa3uax C AnamMeTpoMm HapyxHow obonoyku Tpybel 160 (200) Mm Ha cTeHae

(pucyHok O.1).
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e O = tan W 2 1.

2 TERE

N\ . L -‘ .

—— - . /

o c » : -

[¢ ” * if ;
et A B r I
v\/\/\/\/\/\/\/\/

Y, AR AT AR ATATATA AT R A A A AT 1 L1}
= I [l o
:C——_——q AN — }
. = . ’ . o
2 SR q__ i f i
]
15; 5

1950

1 - cuctema oxnaxgeHus; 2 - doparMeHT TENNONPOBOAS;
3 - HarpeBarTenb; 4 - kKamepa; 5 - HaXXMMHOE YCTPOWCTBO;
6 - FPYHT; 7 - MEXaHU3M MPOTSDKKN; 8 - pasmelLeHne Tepmonap B
Kamepe cTeHaa; 9 - TENNon3onAumns KOHLIEBbBIX Y4aCTKOB;
10 - pa3meLlLeHne Tepmonap Ha oparMeHTe TennonpoBoaoB

PucyHok [1.1. CteHa Anga ncnblTaHNsa TENONPOBOAOB
B YCIOBUAX NOA3eMHOM 6ecKkaHanbHOWM Npoknagkm

[.3. UcnbiTaHusa npoBogAaTcs npu creayowmnx YCroBusx:
- nepe ncnbiTaHnem Tpyba BblaepxkmnBaeTcs B TedeHune 24 4 npu temnepatype 150 °C;

- JaBneHve rpyHTa Ha TennonpoBos (ctatuyeckoe + aAnHammnyeckoe) - 18 kH/m2;
- BbITECHEHWE TPYHTa COCTaBnsieT 75 MM;

- CKOpOCTb X04a Bnepes M3onmpoBaHHOM Tpyobl - 10 MM/MUH;
- CKOpOCTb X04a Ha3ag U3onmpoBaHHoM Tpybbl - 50 MM/MUH;
- n3onupoBaHHas Tpyba ucneiTbiBaetcs Ha 1000 LMKNOB, rae LMKIOM CYMTAEeTCa OAMH Xon Bnepea v oauH
X0, Hasaz ¢ NPOMEXyTOYHOW NPOBEPKOW LIeNIoCTHOCTN TepMoycaxmsatoLencsa Mydtel 300, 600 1 1000 yuknos.
[.4. OcHoBHble TpeboBaHMA K UCMbITAHNUAM:

- TeMnepaTypHble M3MeHeHUs1 WwBa OyayT cnegoBaTb HOpManbHOMY 24-4acoBOMY TeMnepaTypHOMY LMKy
Ha NPOTSKEHUWN BCEFO OTOMUTENLHOIO Nepuoaa;

- MpX OCTaHOBKE TENIoceTM TepMoyCaxuBawLlasaca MydTa [OIDKHa MNPOTMBOCTOATL TemnepaTypHbIM
n3MeHeHnsaM HapyxHoro Bo3gyxa -40 °C n go 150 °C (meTannuyeckown Tpybbl);

- JONTOBEYHOCTb TEPMOYCaXuBarLencs My Tbl JOIMKHA ObITb HE MeHee 25 nerT;

- TeMneparypa Ha NOBEPXHOCTM TeNnonpoBoaa He JormkHa ObiTe 6onee 40 °C;

- B Ka4eCTBe MaTtepuarna 3acbilnkyu, HaxoaAweroca B KOHTaKTe C pr6Ol7I, NCMNoJb3yeTCHd Necok be3 OCTpPbIX
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rpaHern ¢ MakcmarnbHbIM pasMepoM NECYMHOK He Bonee 4 Mm;

- KO3(hPMLMEHT TpeHMa n3onNupoBaHHONM Tpybbl O rpyHT HaxoauTes B npeaenax 0,15 - 0,65;

- AMHaMuU4Yeckue paguanbHble Harpysku, Bbl3blBaeMble [ABMXEHMEM aBTOTPaHCNopTa, He MnpuBoadAT K
yBEMUYEHUIO Harpy3oK CBbiLle yaenbHOW Harpysku Ha NoOnMypeTaHoBYIO MEHY;

- n3rmbaroLwnn MOMEHT He Bbi3bIBAET NNACTUYECKMX HANPSXKEHWUI B CTanbHON Tpybe;

- n3onupoBaHHas MydTa BOOOHENPOHMLI@EMa Ha NPOTSKEHMM BCEr0 Cpoka Cry0bl Tpybonposoaa.

MpunoxeHue E

METObI U30JIALUMN CTbIKOB TEMNON30NUPOBAHHBLIX TPYE
1 ®ACOHHbIX U3OENNW

E.1. 3agenka CTbIKOBOro CoOeAuHEHNs C MOMOLLbIO 3NEKTPOCBAPHON MydThl

E.1.1. NonuatnneHoBble MydTbl, NPUMEHSEMbIe AN 3TOro cnocoba, MoryT OblTb Kak Hepa3beMmHble, TaK U
pasbeMHble.

E.1.2. PasbemHble MydTbl MNPUMEHAIOTCA, Kak MNpaBuno, MNpu pemMoHTe TpybonpoBOoAOB W MOryT
yCTaHaBnMBaTbCA NOCMle CBapku MeTannuuyeckoro TpybompoBoga C  Mocneaywllen repmeTtusauven
FOPM30OHTaNbHOrO WBa My Tbl PYYHbLIM 3KCTPYAEPOM.

E.1.3. HepasbemHas unu pasbemHasa mydta pasMmeLlaTca Ha npunerarowemM kpae Tpyosl.

E.1.4. lNocne cBapku 3a4MCTUTbL NOBEPXHOCTb TPYOLI, yaanutb cnou MNIMY ¢ TopueBon NoBepXHOCTU TPYD Ha
rnybuHy go 30 MM, 3a4UUCTUTb HaxgayHow Bymaror nnm meTannnyeckomn WEeTKON 1 06e3KNPUTb NOMMITUNEHOBYIO
obonoyky Tpyd nog mydTon, coeamHUTb NPoBoaHMKK cuctembl OK.

E.1.5. Pasamectutb MydTy NO LEHTPY CTbiKa U YCaauTb NooYepeHo ee Kpasi MpOonaHoOBOW rOPErikou.

E.1.6. lpuBapuTb C MOMOLLLIO 3aKNagHOro HarpeBaTeNbHOIO 3feMEeHTa YCaXEHHYH YacTb KoXyxa U
HaxogsLyCcs NoA, Hel 060NoYKy TpyObl.

E.1.7. NpoBepuTb repMETUYHOCTb KOXYXa ONPEeCCOBKON.

E.1.8. 3anuTb B 3apaHee NOAroTOBMEHHbIE OTBEPCTUSA CMECb KOMMOHEHTOB MeHononvypeTaHa, AoXaaTbes
3aBepLUEHNs peakLuumn BCNeHnBaHna n 3agenaTb OTBEPCTUS.

E.2. 3agenka CTbIKOBOro CoeuHEeHUs1 C NOMOLLbI0 TEpMOYcago4HON My Thl

E.2.1. Bce onepaumm no m3onsumy CTblka TEPMOYCafoOYHON MYdTOM, 3a UCKMOYEHNEM OOMONHUTENbHON
YCTaHOBKW are3unBHbIX MOSIOC, MaHXETOB M 3MeKTPonporpesa, aHanornyHel E.1.

E.2.2. Tlocne noAaroToBKM MOBEPXHOCTU TPYObl M MydTbl aKTMBMPOBATb MOBEPXHOCTb MOMUITUNIEHOBOMW
060n04KM NPOMNaHOBOW rOpPenkon B MecTax nocagkm MydTbl U HAKNEUTb Ha Hee aAre3vBHYIO NEHTY.

E.2.3. Paamectutb My Ty no LEHTpy CTbika U ycaguTb NOOYepeaHo ee Kpas nponaHoBown ropenkon. [ocne
ycagkun mydTa nmeet 6o4koobpasHyo popmy.

E.2.4. Tocne ocTbiBaHUSA NpPOU3BOAUTCS OnNpeccoBka MydTbl, a 3aTeM 3anvMBka CMeCU KOMMOHEHTOB
neHononuypeTaHa.

E.3. 3agernka CTbIKOBOro COeUHEHNS C MOMOLLIbIO Pa3beEMHOrO KoXyxa

E.3.1. lNocne cBapku meTannmMyecknx Tpyd 3a4unMcCTUTb UX MOBEPXHOCTb, yAanuTb CroW neHononumypeTtaHa c
TOpLEBON MOBEPXHOCTU, 3a4YUCTUTL U 06Ee3KMPUTL NONMMITUMNEHOBYIO 060MOYKy TpyD B MecTe CTblka, COeaVHUTb
npoBogHukn cuctemsl OLK.

E.3.2. lMomecTuTb Ha CTbIKOBOE COeAMHEHWEe pa3beMHbI KOXYX C HaxnectoM Ha Kpas o60no4ku,
3adpmkeupoBaTtb ero 6aHgaXHbIMKU flieHTaMn U caMmoHape3amu.

E.3.3. BanuTb B 3apaHee NoAroToBNeHHbIE OTBEPCTUS CMECb KOMMOHEHTOB MEeHOMNonnypeTaHa, AoKAaTbCs
3aBepLUEHNs peakuun BCNeHNBaHNa 1 3agenatb OTBEPCTHS.

B kavectBe TEnnOM3OMNSAUMOHHOINO CrOSi MOTYT MPUMEHSITBCS MEHOMNONMYpPEeTaHOBbIE UWWHAPBLI WK
CErMeHTbI.

E.3.4. [Mapounsonauuio CTbIKOBOrO COEANHEHUS HA KOXYXe BbINOMHUTL TEPMOYCaXnBaeMor NeHTon.

Moapo6HbIE MHCTPYKLUMM MO MPUMEHEHMNIO MaTepuanos Ans 3aAerkn CTbIKOBOro CoeavHeHNs npegocTaBnset
dupma - nponssoauTenb NPOSYKLUUA N NOCTaBLUMK MYdT.

MpounsBoanTens TEMMON30NNPOBaHHbLIX TPYO MMM aTTecToBaHHAas CTPOMTENbHAsA OpraHu3auusi MMelT NpaBo
NPUMEHSATL OPYryl0 TEXHOMOMMIO 3a4EmMKN CThIKOBOMO COEAMHEHWS, NPOLUEALLYI0 UCTLITaHUSA U COrflacoBaHHYO CO
BCEMM 3aMHTEPECOBaHHbLIMU OpraHn3auusiMu.
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AKT

MPUEMKN CUCTEMbI OAK (YBIAXXHEHWA MY N30NALINN)

MeI, HMXeIoOXIMcaBUMECH, npengcraBmTeIin C‘I‘pOM‘I‘eJ’IbHOIZ OopraHMn3almnumn

Mpunoxenune XX

O6pasey akTa

bmpmeL

Y BKCIUIyaTUPYOIEN OpIraHM3aLUM

COCTaBUJIM HACTOAWMM AKT [0 pPe3yJibTaTaM NIPOBEPKM TEXHUUECKOI'O COCTOSHUA
M M3MEPEHMM CMOHTUMPOBAHHOM M NPEANCTAaBJIEHHOM K CcHade CUCTEMEl KOHTPOJIA
YBJIQXHEHMSA IEHONOJIMYPETAHOBOM M3OJIALUNA.

1. TexHMUECKUE XapPaKTEepPUCTUKU

Panon
Homep
Anpec
Homep

TexHOIOTMA NPOKJIAOKU

TeIJIoCeTu
poekTa

ydacTKa TelJIOTPacCCH
MarucTpann

dakTMUeCcKasa OJiMHa nomamnmero

Tpybonporoma (IraMeTp) IO

VCIIOJIHUTEJIb HOM JOKYyMEHTAL N

daxTHUeckKasa IJjMHa OOPaTHOTIO
TpyOonporona (IOmaMeTp) IO

VCIIOJIHUTEJIb HOM JOKYyMEHTALUN

2. PesynbTaTh M3MEepPeHUN

OJleKTpUYeCKMe IOJIMHEL N Touek KOHTPOJIA
COeIMHUTEJIbHEX kabesen
O0J18 NOOKJKYeHMa uaMmMepu- |Ilomaommm TpyOo-—
TEeJIbHEIX NPUOOPOB IpOBOL

ConpoTMBIIEHME M3OJIALUNU

ConpoTuBIIeHNE
KOHTPOJIBHEIX [IPOBOLOB

InHa CUTIHAJIbBHOM JIMHUU

ObpaTHEM TpPyDO-—
NIPOBOL

Mopamuuyt TPyBonpoBOI |OOpaTHLEI TPyOONPOBOLN
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IO MCIIOJIHUTEJILHOM
IOJOKYyMEHTaUUN

InrMHa CUTHAJBHOM JIMHUMU
IO pes3yJjbTaTaM M3Mepe-
Huy 6e3 ydyeTa COoeIVHU-—
TeJILHEX Kabejen

Obmas daxTuueckas IJau-—
Ha CUTHAJBLHOM JIMHUM (C
yuyeToM kabejiel)

VzMepeHrsa NPOBOOMIIMCE C MCIOJIB30BAHMEM TecTepa M3OJALUM TUIla
nu pe@neKTomeTpa TUIIa IJIMTEeJIbHOCTE UMMITYJIbCa
CKOPOCTBb i YyKOpoueHHMe

3akJiuyeHne

CTpouTEeNIbHO-MOHTAaXHEIE PAabOTH I[10 CHUCTEME KOHTPOJIA YBJIAXHEHMS M30JIALUUU
BEIIIOJIHEHEl (HEHYXHOE BauepKHYThH) :
B IIOJIHOM OBBmeme | He B MoJIHOM oOBeme J Cc OTKJIOHEHMEM OT IIpOoeKTa

BameanMH, OTKJIOHEHMA OT IIpOoeKTa

CucrTemMa KOHTPOJA yBJIaXHeHud msojdgumm: I[IPVHATA.

Mopgnucu
OT CTPOUTEJILHOM OT ¢mpMEL OT »akcHIyaTupyolen
opraHms3aumumn opraHms3aumumn

BUBNUOTIPA®UA

[1] PO 10-400-01 Hopmbl pac4eTa Ha NPOYHOCTL TPYOONPOBOAOB TEMNSOBbLIX CETEN

Mpunoxexne A

[2] MB 03-75-94 NMpaBuna ycTporicTBa U 6Ge3onacHom akcnnyaTauum TpybonpoBoaoB napa 1 ropsayen Boabl
[3] PO 34.03.201-97 T[paBuna TexHMKM ©Ge3onacHOCTM NpU  3IKChnyaTauum TensioMexaHU4yeckoro

O60py,EI,OBaHI/IFI ANEKTPUYECKNX CTaHUUIN 1 TENNOBLIX CETEN

[4] "Mopsiaok HakoNNeHUs, TPAHCNIOPTUPOBKU, 06e3BPEXNBAHNA U 3aXOPOHEHUS] TOKCUYHBIX MPOMbILLNIEHHBLIX

0oTxoaoB (caHuTapHble npasuna)' N 3183-84

[5] PO 10-249-98 Hopmbl pacyeTa Ha NMpOYHOCTb CTALMOHAPHBLIX KOTMOB U TPyOOMNPOBOAOB Napa ropsyven

BOAbI
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