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BBepgeHue

Hactosawun Ceog npaBui COOEPXKWT yKasaHWs MO MPOEKTMPOBAHWIO W CTPOUTENbCTBY MOA3EMHbIX
TennoBbIX ceTen GeckaHanbHOM NPOKNaAKN M3 cTanbHbIX TPYO M PaCOHHBLIX U3Aenuin ¢ MHAYCTPUanbHON TEMNOBON
n3onsauMen u3 neHononuypetaHa B MNONMUITUNEHOBOM o6onoyke. BbINnonHeHWe 3Tux ykasaHum obecneunt
cobnogeHne obsizatenbHblX TPeboBaHU K TENMOBbIM CETAM M MX U30MsSLUMMU, YCTAHOBMEHHbIX AEUCTBYHOLLMMU
HopMaTUBHbIMU JokyMeHTamu: CHul 2.04.07, CHuI1 3.05.03.

B naHHom CBope npaBun npvBeaeHbl NpaBura NpoeKTMPOBaHUS U MPOKIaAKu cTanbHblX TPYO 1 dhacoHHbIX
W34enuin, M30NUPOBaHHbLIX MEHOMOoNMypeTaHoM B 3aluTHOW OOOMoYKe W3 MNONMUITUNEHA, W3rOTOBMIEHHbIX B
3aBopackux ycrosuax no NOCT 30732.

Kpome Toro, ycrtaHoBneHbl obwune TpeboBaHus K cnocobam coegmHeHun Tpyb, paccMOTpeHbl npaBuna
DeckaHanbHON NPOKNaaKM TENOBbLIX CETEN, XPaHEHUSI TPYD 1 TEXHMKN B6e30nacHOCTY.

Mpu paspaboTtke CBoAa npaBus UCMONb30BaHbl 3apybexHble MaTepuans:

npoekT EN 13941-2000 NpoekTupoBaHne N MOHTaX NpeaBapuUTeSibHO M30SIMPOBAHHbIX CBA3AHHbBIX CUCTEM
TpyOONpOBOAOB ANst TEMMOBbLIX CETEN LIeHTPann30BaHHOIO TennocHabXeHus;

M.PaHonos. CnpaBOYHMK MO  UEHTpanu3oBaHHOMY TennocHabxeHnuto EBponenckon Accouunauum
lMpounsBoanTenen npeaBapuTEnbHO U30NMPOBaHHbLIX TPYD ANsl LeHTpanM3oBaHHOro TennocHabxeHus, 1997 (nep.
Manadbeeson T.I").

OTgenbHble MOMOXEHUST 9TUX OOKYMEHTOB B YacTW NPOKMagkW TennoBblX CeTeW, TPaHCMOPTUPOBaHUA U
XpaHeHwust Tpy6, TexHWKn 6e3onacHOCTU yuTeHbl B HacTosAweM CBoae npaBun.

B paspabotke CBoga npaBun nNpuvHUManu yyactue: KaHg.TexH.Hayk W.A.Mawsenb (Accouunaumns
npou3soguTenen n notpebutenern TpyObONPOBOAOB C MHAYCTPUANBHOW MOMMMEPHON M30NSAUMEN), KaHO.TEXH.HAyK



A.B.CnagkoB, kanp.TexH.Hayk B.l[MNeTtpos-Oenucos (MYN "HUWNMocctpon"), kaHa.texH.Hayk HA.A.KoBblnsHckun,
kaHa.TexH.Hayk [ X.YmepknH, A.N.KopotkoB (OAO "O6wvegunHenne BHUIMUNIHepronpomM"), KaHA.TEXH.HayK
B.A.Maranud, kaHg.texH.Hayk E.E.lWlannpo (OOO HTM "Tpy6onpoeog"), H.Y.HOHycos, H.ILLUeB4yeHko
(MocuHxnpoekT), B.IKyxtuH, 'B.BynbirvH, A.B.Monsikos, O.B.AHToHOB (BAO "Moc®noynann"), O.B.MonyLwkuH,
LW.H.A6anbypos (AO3T "Kopnopaumss TBIJT"), JI.E.Jllobeukni (AO3T "JleHrastennoctpown"), A.B.HoBukos,
B.K.CmupHoB (TennoBble cetn - dwunman OAO "MocaHepro"), O.K.basHoBa ('MIT "MoctennoaHepro"),
[.B.OBunHHmkoB, P.O.KoBaneHko (3AO "Crtpounnonumep"), A.B.Onwep (AO "MocnpoekT"), KaHO.TEXH.Hayk
B.6.Kosanesckun (BHUNCT), B.I.CemeHoB, A.B.Aywe (3A0 "BekTop"), B.A.lMyxapes (Focctpon Poccun).

1 O6nacTb NpMMeHeHunsA

Hactosawwmin Ceog npaBunn pacnpocTpaHsaeTcs Ha NPOEKTMPOBaHME U CTPOUTENLCTBO TEMNSOBbLIX CETEN U3
cTanbHbIX TPyO C TennoBow w3onNAUMEN U3 MeHoMonMypeTaHa B MNONMITUIEHOBOW obornovke (Janee -
n3onupoBaHHble Tpybbl M unsgenust) npu OGeckaHanbHOW npoknagke. PacyeTHble napameTpbl TENOHOCUTENS:
TemnepaTypa He Gonee 130°C u paboyee gaBneHue - He Gonee 1,6 MIla. [donyckaeTca KpaTKOBpeMeHHoe
BOo3gencTeue temnepaTypbl 4o 150°C.

2 HopmaTuBHbIe CCbINKU

lMepeyeHb HOpMAaTUBHBLIX JOKYMEHTOB, Ha KOTOpble AaHbl CCbINKN B HacTosiwem CBoae npasur, npusedeH
B NpunoxeHun A.

3 O6wme nonoxeHus

3.1 [Ona cTpouTenbCTBa TEMnoOBbiX ceTen (MarncrpanbHbIX, pacnpegenuTenbHbiX W KBapTarbHbIX)
NPUMEHSIOTCHA N30NMPOBaHHble Tpybbl U pacoHHble uzgenusa no NTOCT 30732. KoHcTpykuuns Tpyb npeacTaBneHa Ha
pucyHke 1.

3.2 TennousonupoBaHHble Tpybbl guametpom 530, 630 m 720 MM, TMn 1 MOryT MPUMEHATLCS AONS
HeckaHanbHOWM NPOKNaAKN TEMOBbIX CETEN BO BCEX KNMMaTnyeckux panoHax Poccum (tabnmnua 1 FTOCT 30732).
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"PucyHok 1."

3.3 Kpome Tpy6 n dacoHHbix nagenmn no NOCT 30732, OMmKHbI MOCTABNATLCA KOMMIEKTHO B 3aBOACKOM
WCMOJTHEHWUN CrieayoLne 3reMEHTDI;

- NONHOCOOpPHbLIE LWNTOBbIE XXene306eTOHHbIE HEMOABWXHbIE OMOpPbI;

- KOMMEHCaTOPbl OCEBbIE CUITb(OHHbIE;

- KOMMEHCcaTopbl CTapTOBbIE;

- 3NEeMEHTbI N30MALUN CTbIKOBbIX COEOUHEHUI;

- KOMNOHEHTbI NneHononuypetaHa (MMY) ansa 3anuBKKM CTLIKOB;

- MNNb3bl PE3MHOBbLIE MMW NONUMEPHbIE ANS YNNOTHEHUS MPOXOLOB CKBO3b CTPOMTENbHbIE KOHCTPYKLMU
U MeTannnyeckne (ctarnbHble) C CanbHUKOBBLIM YNIIOTHEHVEM;

- aMOpPTU3MPYIOLLME NPOKNaAKN A1is BOCNPUATUSE GOKOBbLIX NEPEMELLEHUI TENONPOBOAOB;

- 9MNIEMEHTbI CUTHarNbHON CUCTEMbI ONEPATUBHOIO ANCTaHUMOHHOIO KOHTponsa (ganee - OOK), B Tom uncne
npunbopbl cnctembl OK.

3.4 PacueT npoyHOCTM cTanbHoro TpybonpoBoda B Hactosiem CI1 orpaHuMuMBaeTcss pacyeTom Ha
CTaTU4eCKyto MPOYHOCTb. Ecnn ycrnoBmusa ctatMyeckon MPOYHOCTM HE MOryT ObiTb BbIMOMHEHBLI, TO PEKOMEHAYETCS
NPOV3BOANTL PacYET Ha LMKINYECKYHO MPOYHOCTb B COOTBETCTBUM C [1] C NOMOLLIbIO KOMMBIOTEPHBLIX MPOrpamMm.

3.5 MNpu npumMeHeHUn CcUNbGOHHBIX KOMMEHCATOPOB CrneayeT yYuTbiBaTb, YTO KOHCTPYKLMM OCEBbIX
cunbOoHHbIX KomneHcaTopoB (CK) u cunbdoHHbIX koMneHcupytowmx yctponcte (CKY) AomkHbl oTBeYaTb
cneyroLmMm nokasaTensamM HageXHOCTU KOHCTPYKLMK:

- BepoATHOCTM B6e3oTkasHomn paboTel Ha yposHe 0,9;

- FOTOBHOCTM K WUTaTHOM paboTe Ha ypoBHe 0,999.

3.6 Tennousonauusi cranbHbiX TPYO M (DACOHHBLIX M3OENWMA U AeTanen OOIMKHA MMETb HE MeHee [OBYX
NMHENHBbIX NPOBOAHWKOB-UHAMKATOPOB (CUrHanbHbIX NpoBogHMKoB) cuctembl OOK cocTosHus BnaxHoctu MY B
npouecce akcnnyatauum Tennonposofa. NpoBOAHMKU-UHAMKATOPLI CnedyeT pacnonaratb Ha pacctosHumn 10-25
MM OT NMOBEPXHOCTU CTanbHOW TPyObl.

3.7 Cuctema onepaTMBHOIO [OWUCTAHUMOHHOIO KOHTPONS MpedHasHayeHa [nOnsi KOHTPONS COCTOSIHWUS
BNaXXHOCTW TEMSION3O0NSILUMOHHOIO CINos M3 NMeHoMnonMypeTaHa U3onmMpoBaHHbIX TPybonpoBoaoB 1 OBHapYXXeHus ¢
MOMOLLIbIO CTAUMOHAPHBIX WM MEePEHOCHbIX [OETEKTOPOB YYaCTKOB C MOBLILEHHOW BMAXHOCTBH WU30MsLmM,
BbI3BAHHOM NGO MPOHUKHOBEHMEM BRarn 4Yepes3 BHELLHIOKW MONMaTUNEHOBYHO 060noyky Tpybonposoaa, nubo 3a
CYeT YTeYKM TEnnoHOCUTENd M3 cTanbHOro TpybonpoBoga BCMEACTBME KOpPPO3UMM unNu AedekToB CBapHbIX
CoeVHEHUN.

3.8 Cucrtema O[K Bkntovaer:

- Me[Hble NPOBOAHMKU-UHAWKATOPbI B TEMNSION30NALMOHHOM crioe TpybGonpoBOAOB, NPOXOAsiLMe NO BCen
OJIMHe TEennonpoBOAOB, OCHOBHOW CUrHaMNbHbIA MPOBOAHMK U TPAH3UTHbLIA NPOBOAHUK;

- KNeMMHble KOpOOKM C BBOAaMM, KNEMMHOW KOSIOAKOW U pasbeMaMu (TepMUHarnbl) ANS NOOKMYeHUs
npnbopoB U CoeaUHEHNS] CUTHANbHbBIX MPOBOAHMKOB B TOYKaX KOHTPOJIS;

- kabenn Ansa coeguHeHWst NMPOBOOHWKOB-UHOMKATOPOB, MPOJIOXKEHHbLIX B M30NAUMM C TepMUHanamMu B
TOYKax KOHTPOMs, a TaKkke ANnd COeOVMHEHWs MNPOBOOHWKOB-MHAMKATOPOB Ha y4dacTkax TpyOonpoBOAOB, rae
YCTaHOBIIEHbl HEW30NMpOBaHHbIE 3NEeMEHTbl TpybonpoBoda (3amopHas apmaTtypa M T.4.), Yyepe3 SfeMeHTbl C
repmMeTUYHbIMK KabenbHbIMX BbIBOAAMU;

- CTaUMOHAPHbIN NN NEPEHOCHON OETEKTOP NOBPEXOEHUN;

- NokaTop NOBPEXAEHWUN.

3.9 MpoBOAHWKN-MHONKATOPBI AOMKHBI M3rOTaBNMBaTLCA U3 MEOHOW NPOBOSOKM ceveHnem 1,5 MM2 (Mapka
MM 1,5). ConpoTuBneHne curHanbHbIX NPOBOAHMKOB AOMKHO ObiTb B npegenax 0,012-0,015 Om Ha 1 M AnWHBI,
COMpOTUBMEHWE TEMMOBOW U3onsLumm 13 neHononuypetaHa - 1 MOm Ha 300 m AnuHbI Tennonposoaa.

4 MNpoeKkTupoBaHWe TEeNJIOBbIX ceTen

Bribop Tpy® M meTasyien

[lpoBEepKa TENJONPOBOIAa Ha VCTOMUMBOCTL

3almMTa _OT KOPpROo3uu

[IpoekTUpoBaHue OeCcKaHaJbHOV NOPOKJIAIKU

PacueT HaArpy30K Ha OIOPH

CoemmMHeHMS MBOJIMPOBAHHEIX TPyO 1M OaCOHHBIX M3IEJIMUMN

CucreMa OINepaTMBHOIO IMCTAHIMOHHOIO KOHTPOJISI COCTOSHUS TEIJIOBOM

U3oJIAUnUn

Bbi6op Tpy6 u getanemn



4.1 Ona cTtpouTenbCTBa TEMOBbIX CETEN HEOOXOOAMMO MPUMEHATL HOBbIE (HE ObiBLUME B ynoTpebneHunn)
cTanbHble TPyObl.

4.2 Tpybbl, NpMMeHsieMble AN NaTPyOKOB W SMIEMEHTOB KOXyXa CTapTOBbIX, OCEBbIX CUITb(OHHbIX
KOMMNEHCATOPOB U  CUMbGOHHBIX  KOMMEHCUPYKOLWUX  YCTPOWCTB, [AOJPKHbI  COOTBETCTBOBATb  OCHOBHbIM
MEeXaHU4eCKMM CBOMCTBaAM MeTanna, npuBegeHHbIM B npunoxenun b, Tabnuua b.1.

4.3 Ona Tpy6 TennoBbix ceTen, natpybkoB oceBbix CK n CKY u gpyrnx aneMeHToB MOryT NpUMEHSATLCH
3neKkTpocBapHble N GeclloBHble TPyObl B pernoHax C pacyeTHOW TemnepaTtypon HapyxHoro Bosgyxa t 0 u3
cneayrowmx Mapok ctanu:

0o muHyc 30°C - n3 cranu mapok 10, 20, Bet3cnb;

0o muHyc 40°C - n3 ctanu mapok 171C, 1711C, 1711 CY,;

0o muHyc 50°C - us ctanu mapku 09IN2C.

Onsa mn3rotoBneHnss 0TBOAOB, TPOWHWUKOB, MEPEXOAOB, HEMOABWKHbLIX OMOp, NaTpybOKOB KOMMEHCATOPOB
CnuparnbHOLLOBHbIE TPYDObI HE AOMYyCKaKTCS.

4.4 [onyckaeTcs NMpUMEHeHWe cTanbHbiX Tpy6G M dacoHHbIX OeTanen TpybonpoBoAOB 3apyOexHOoro
Npon3BOACTBa, OTBeYaLWmx TpeboBaHaM npaBun yCcTporcTea 1 6esonacHon akcnnyatauumn TpybonpoBodos napa
W ropsider Bogpl [2] 1 uMetowmnx cepTudukaTsbl COOTBETCTBUS.

4.5 OtBOoabl Anga Tpyb cnegyeTt NPUMEHATb KPYTOU3OTHYThlE C YCNOBHbIMM npoxogamu ot 40 go 600 mm ¢
yrnamu rmba 30°, 45°, 60°, 90°.

[onyckaeTcs NpUMEHsATb CBapHble O0TBOAbI C YCrOBHbIMK npoxoaamu ot 100 o 1000 MM 13 GeCLLIOBHbIX 1
npsiMoLLoBHLIX Tpy6 ¢ yrmamu noeopota 15°, 22°30', 30°, 45°, 60°, 67°30', 90°, a Takke rHyTble C YCIOBHbLIMM
npoxogamu ot 10 go 400 Mm 13 GecluoBHbIX TPYO ¢ yrmamu rmba 7°30', 15°, 30°, 45°, 60°, 75°, 90°.

[na oTBOOOB MEHbLUMX YITOB NOBOPOTa NPUMEHSAIOTCS KOHLEeBble cektopa ¢ yrnamu 7°30', 11°15' n 15° un
KOCbl€ CTbIKW.

4.6 OTBOAbI, TPONHKKK, 3aMopHas apmartypa, areMeHTbl MEeTanMYecKUX HEMOABWMKHBIX OMOP, CMYCKHUKU U
BO3AYLUHUKM JOJPKHbI MOCTABMNATLCS B 32aBOACKOM M3OMALUN.

4.7 MoryT npuMeHATbCA y3nbl TPyO ANs HEMOABWXKHBIX LUMTOBbLIX OMOP 3aBOACKOTO WM3rOTOBMEHUSA C
NpYMBapeHHbIMM K HAM OMOPHbIMK (hraHuamu, BbICTYNawWUMKN Hag U3onauMen Ans 3afenku 3TUX 3MeMeHTOB B
Xenes3obeToHHON onope.

4.8 Mpun ycTpowncTBe KaHarnbHbIX y4acTKoB, HUW (and M-o6pasHbiXx KOMNeHcaTopoB u yTNApoB) cnegyet
NPUMEHATL CKONb3SILLME OMOPbI C KpEnneHnemM XoMyTamm no ruapo3allmTHoOn obonoyke.

[onyckaeTcs yknagka n3onupoBaHHbIX Tpyb Ha necyaHoe OCHOBaHWE B kaHanax.

4.9 Mpu pacyeTe TENNOBbLIX NOTEPb U30NNPOBaHHLIX TPYO criegyeT pykoBoacTeoBaTtbes CIT41-103.

4.10 PacyeTbl cTanbHbIX TPYO M COEOUHUTENbHLIX AeTanen TEMMOBLIX CETEW HA NPOYHOCTb MPOBOAAT MO
HOMWHAIbHbLIM JOMYCKAaEMbIM HaNpPsHKEHNUSIM.

HomuHanbHble gonyckaemble HanpshkeHus curma, Mla, ons anekTpocBapHbIX Tpy6 1 getanen, Hanbonee
4YacTo NPUMEHSIEMbIX B TEMSOBbLIX CETAX, MPUBEAEHbI B Tabnuue 1.

Ta6bnuua 1
PacueTHasa curMa, Mla, 1054 MapokK CTaju
TeMneparypa, °C
Bcr3cnb 10 20 17r¢C, oorazc
1711cC,
17T1CyY
20 150 150 150 208 208
100 142 150 150 208 208
150 134 144 146 201 195

Mpn HeoGXoQMMOCTU MCMOMNb30BaTh CTanu, MapKU KOTOPbIX He MNpuBedeHbl B Tabnuue, HOMUHanbHbIE
JonycKkaemble HanpshkeHns onpeaenstoTcsa no gopmyrne

curMma curMma
B 0,2/t



[curMmMa] = min ( ; ), (1)
2,4 1,5
rIe curMa - BPEMEeHHOEe CONPOTMBJIEHME PacCTIKEHU npu pacdueTHOM
B TeMmneparype, Mla;
curMa — YCJIOBHEI Npenejl TeKydeCTMu Ipu PacC4YeTHOM TeMIepaTrype,
0,2/t Mlla .

O6e xapakTepuUCTVKN NPUHUMAIOTCA NO CTaHAapTam, HOPMansam unuv ApyrMM HOPMAaTWBHBLIM OOKYMEHTam
Ha Tpybbl 1 getanu npu Temnepatype 20°C 1 nepecynTbiBatOTCA C NMOHMKAOLWMM KO3 MULMEHTOM Ans 3a4aHHON
pabouen Temnepatypbl (Tabauua 2).

411 Tlpu oTNMYMM Harpysok Ha TpybonpoBog OT MNPUHATBHIX HOMMWHAmbHBIX 3HAYeHW BBOOATCA
koapdpuumeHTol 3anaca: 10% - ans cobcTBeHHoro Beca Tpy6, Aetanen, apmatypbl 1 20% - Ans Beca M3onauum u
rpyHTa (KoadhpmumeHTbl neperpyskn cooTBeTcTBeHHo 1,1 1 1,2).

Tabnuua 2
TeMmnepaty- Cranm
o
pa, C
YITJeponucTee YITJeponucTee YITIeponucTee
OOBIKHOBEHHOT'O Ka4YeCTBEHHHE C HMBKOJIETVMPOBaHHEIE U
KayuecTBa comepxaHueM yIJlepona, JIETUMPOBAHHEIE C
% comepxaHuUeM yIJiepozna, $

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

20 1,00 1,00 1,00 1,00 1,00
100 0,947 1,000 1,00 1,00 1,00
150 0,893 0,960 0,973 0,966 0,938

PelweHne o BBeAeHUM OOMOSMHUTENbHBIX 3anacoB MPOYHOCTM MPU pacyeTe Ha yKasaHHble Harpysku B
KaXXOOM KOHKPETHOM CIlydae NpMHUMAETCS NMPOEKTHOW OpraHu3aumen.

4.12 MNMpn HeoBXoANMMOCTU pacyeT TOMLWMHBI CTEHOK TPYO M (haCoHHBLIX M3Oenuin pekoMeHayeTcs BECTU MO
[11.

4.13 Bbibop 3anaca no TomnwMHe CTEHKU TPyD Ha KOPPO3UO MPOM3BOAMTCA MPOEKTHOW OpraHunsaumen no
TpeboBaHMIO 3aKa3ynka.

4.14 Ecnu nmeeTcsa puck osanusauumn Tpybbl BCrneacTBue OaBNEeHWUs rpyHTa, pekoMeHAyeTcs NpuHMMaTh

YCUINEHHYIO TOMLLUMHY CTEHKM, KOTopas paccyuTbiBaeTca no [1].
4.15 MeToauka pacyeTa KoMMeHcaummn TemnepaTypHbIx AedbopMaumii npuBeaeHa B NpunoxeHum B.

I'IpOBepKa TennonpoBoada Ha yCTOﬁ‘-WIBOCTb

4.16 W3onupoBaHHble TpybonpoBoabl Npu 6GeckaHanbHOW MpoKNnagKke peKoMeHOyeTcsi MPOBepsiTb Ha
YCTONYMBOCTb (NPOAOSbHBIN U3rnb).

4.17 ObsizaTtenbHasi NpoBepka NPOBOAUTCS B CNeayoLwwmux cryyasx:

- pY Manow rnybuHe 3anoxeHus TeNNonNpoBogoB (MeHee ~ 1 M OT ocn TPy6 OO NOBEPXHOCTU 3eMIN);

- IPU BEPOSATHOCTM 3aTONMNeHns Tennonposoia rpyHTOBbIMU, NaBOAKOBLIMU MW APYrMMU BOOAMU;

- NPV BEPOSTHOCTY BEAEHMUS PSAOM C TENSOTPaccon 3eMnsiHbix pabor;

- NpU HeoBXOAUMOCTM NPUHATUS AONOMHUTENBHBLIX Mep Mo obecneyeHuto XMByYecTu Tennonposoda (Ha
OCHOBE TEXHUYECKOTO 3aaHuns 3aKasdmka).

Obsa3aTenbHaa nNpoBepka NPOBOAUTCA TakkKe B Clydae MpOKMafKky yyacTka TensionpoBofda B KaHarne, Ha
acTakage wnv Hag3eMHo.

4.18 NMpoBepKy TENonpoBOAOB Ha YCTOMYNBOCTb CreayeT BbIMOSHATL N0 NpUIoXKeHuto I .



3awumTta oT Koppo3umn

4.19 3alwumTa Hapy>XHON NOBEPXHOCTU CTanbHbIX TPYO OT KOPpPO3umK He TpebyeTcs B CBA3M C 06a3aTeNbHbIM
YCTPOMCTBOM CUCTEMbI ONEPaTUBHOIO AMCTaHLIMOHHOIO KOHTPONS 3a YBMNaXHEHUeM U opraHusaumnen HemeaneHHom
3aMeHbl YBMNaXXHEHHbIX Y4aCTKOB CYXMMW PEMOHTHO-BOCCTAHOBUTENBHOW CIY>XOOW.

4.20 He n3onnpoBaHHble B 3aBOACKMX YCIOBUAX KOHLbI TPYOHbIX CEKUMIA, OTBOAOB, TPOWHUKOB U APYrnx
MEeTannnoKOHCTPYKUMIA Npy paboTe co ckoprynamm Anst 3agenku CTbIKOB JOIMKHbI MOKPbIBATLCA HA NEPUOL MOHTaXa
AHTVKOPPO3NOHHBIMY MacTMKaMu C NocreaytoLLen nx Tenonsonsumen.

4.21 MeTannuyeckume 3arnyLiKy N3onsaumm SOrmkHbl ObiTh 3alLMLLEHbl aHTUKOPPO3UOHHBIMIU MacTUKaMM.

4.22 B TennoBbIX Kamepax, pacrnofioXeHHbIX Ha Tpacce TennonpoBOOOB, 3anopHas apmaTtypa LOrmKHa
UMETb YCUNEHHOE 3aLUUTHOE MOKpbITUE.

MpoekTupoBaHue GeckaHanbHOM NPOKNaaKu

4.23 beckaHanbHyl0 MPOKMAAKy W30NMPOBAaHHBIX TEMMONPOBOAOB HEOOXOAMMO  BLIMOMHATL B
HenpocafoYHbIX TPYHTaX C €CTECTBEHHOWN BMAXXHOCTLIO MM BOAOHACHILEHHbIX Y NPOCaA0YHbIX PyHTax 1-ro Tuna.

B cnabbix rpyHTax ¢ Hecywewn crnocodbHocTbio MeHee 0,1 MlMa HeobxoauMo YCTPOMCTBO MCKYCCTBEHHOMO
OCHOBaHWs.

4.24 BeckaHarnbHY0 NPOKMaaKy M30MMpPOBaHHbLIX TEMNSIoNPOBOOOB PEKOMEHOYETCH MNPOEeKTUMpoBaTb MOA
Henpoesxen 4YacTblo ynuu, U BHYTPU KBapTarnoB >XWUIMOW 3acTpouiku. [poknagka TennonpoBOAOB Mog npoesxen
YacTbl0 aBTOMOOUIIbHBIX W MarucTpanbHbIX [OPOr M ynuL, OBLIEropoackoro 3HayeHusl, Kak npaBumio, He
ponyckaetcs. He pgonyckaetcs Takke OeckaHanbHas npoknagka TennonpoBoAOB MNOA4 OETCKMMUM U UTPOBbIMU
nnowagkamu.

4.25 Tpn Nog3eMHOM NepeceyeHnmn 4Opor 1 ynuL, AOMKHbI cobntogaTees npaBuna, U3noXeHHble B 6.12% -
6.20* n npunoxexHunn 6 CHulM 2.04.07.

4.26 lMpun BeckaHanbHOW NpOKNagke M30NMPOBaHHbLIX TEMMONPOBOAOB Mo ynvuamm u JOPoraMmu MecTHOro
3Ha4yeHus1, aBTOMOOMMbHLIMK Joporamu V KaTteropum, a TakKe BHYTPUXO3ANCTBEHHLIMU ABTOMOOMIbHBIMU
JoporamMmu JOIKHbI MPUMEHATBCA TPyObl C TOMLWIMHOM CTEHKWU, WCKIYaloWen oBanusauuio Tpyd nog BivgHueEm
OaBreHVs TpyHTa W HanpsbkeHWi BCMEACTBME [OPOXKHOIO AOBWKEHWs. [onyckaeTcs yknagka pasrpy304HbIX
Kerne3obeTOHHbIX MT.

4.27 N3onnpoBaHHble TPyOONpoBOAbLlI TEMSOBLIX CETEN npu GeckaHanbHOW NPOKNaake, pacnonaraemble
Hag COOPYXEHUsIMU METPOMNONUTEHA, AOMMKHbI NPOKNaabIBaTbCs B CTarnbHbIX YTNApax, KOHLbI KOTOPbIX OAOSMKHbI
BbIXOAMTb 3a npefenbl TOHHeNnst metpononuteHa Ha 10 m B 06e CTOPOHbI, UMM B MOHOMUTHOM Xene306eTOHHOM
NPOXoAHOM KaHane. B noHWxeHHbIX Toykax GeckaHanbHOM MNPOKMadkM A0 WM NOCNe nepeceyeHnss NMHUK
METPOMONUTEHA [OMKHbI YCTpamBaTbCsl CMYCKHUMKM C  BbIMYCKOM B CYLUIECTBYIOLLYIO CUCTEMY [O0XOEBON
kaHanusaumn. OTknoYaoLwmne yCTpomcTBa Ha TennocetTy OOIPKHbI pacnonaratbCsl, kKak npaBumo, Ha paccTosHUM
0,1 KM OT NUHUKM MeTpononuTeHa. B CTeCHEeHHbIX YCMOBUSX OOMNyckaeTcs yBenuvyeHne paccTosiHusg 0o 1 kv ¢
COrnacoBaHMEM B YCTAHOBINIEHHOM MOPSAKE.

4.28 Tpu koMneHcauMn TeMnepaTypHbIX paclUMPEHMI 3a CYET YrroB MoBopoTa Tpacchl, 1-o6pasHbix, I-
0o6pasHbIX, Z-06pa3HbiX KOMMNEHCATOPOB CriefyeT npeaycMmaTpuBaTh, Kak NpaBuio, aMOpPTM3UPYOLLME NPOKNaaKu
nnbo kaHanbl (HALWN).

4.29 B kayecTBe aMOpPTU3MPYIOLLMX MPOKMIaA0K MPUMEHSIOTCA BCMEHEHHbIE MOMUATUMEH, Kay4dyK Wn
HEXECTKUI NeHononnypeTaH NnoTHOCTbio ~ 30-40 kr/m3. TonwuHa NpoKagku onpeaenseTca ncxoas U3 BenUMHbI
pacyeTHOro nepemMeLleHnst TENonNpoBoaa, KoTopas He OormkHa npeBbiwatbh 50% TONWMHBI NPOKNadkM npu ee
cxaTuu.

4.30 lNepeceveHne un3onNMpoBaHHbIMKM Tennonposogamun guameTtpom <= 300 MM 3gaHUn gonyckaeTcd
TOMbKO MPU YCTPOMUCTBE TEXHUYECKOTO KOpUAopa, TEXHUYECKOro NOANOMNbS UM TOHHENS BbICOTOM He MeHee 1,8 M ¢
OTAENbHbIMY 3anuparoLwwmmMmcs Bxogamu. B atom cnydae gonyckaeTcst npuMeHeHne Tpyb ¢ MOKPOBHLIM Crioem w3
OLIMHKOBaHHOW cTanu.

4.31 YCTpoWCTBO Kamep C MPUMEHEHUEM LIapOBbIX KPaAHOB MOBbLILEHHOW HaAEXHOCTU C PYYHbIM
ynpaBneHneMm AOns M30onupoBaHHbIX TpybonpoBodoB He TpebyeTcs. YnpaBrneHue LWapoBbIMU KpaHamu Krnacca
HadeXHoCTu A crneflyeT OCyLLECTBATb Yepes Mokn U HeobcnyxmnBaemble konogubl guametpom 100 - 300 mm.

4.32 Ha TennoBbIxX CeTAX nocre LeHTpanbHoro Tennosoro nyHkta (LITI) yctaHoBKY 3anopHon apmaTypbl
Ha OTBETBMNEHMSAX K OTAENbHbIM 34aHMsAM criegyeT npedycmaTtpyBaTbh Ha Tennonposogax avameTrpom 150 MM u
fornee vunu Ha TennonpoBodax He3aBMCUMO OT AuameTpa npw anvHe oteeTereHns 100 m 1 Gonee.

4.33 To cornacoBaHUIO C 3aKa3dMKOM K SKCMITyaTUPYIOLLEN OpraHMsauMen Ha MarncTpansax guameTpom
500 - 1000 mm gonyckaeTcs NpUMEHEHWe 3anopHON apMaTypbl MOBbILLEHHOW HaAeXHOCTM (LapoBbiX KpaHoB) 6e3
ANEKTPONPUBOAA M YCTPOMCTBA Kamep-naBuUiibOHOB.



Mpy HanuuMM TenemexaHu3auuu TennoBbiX CETEN U NMPUMEHEHUM LIAPOBbLIX KPaHOB MnocregHue MoryT
pacnonaraTbCs B TEMMOBbIX KAMepax C BIHOCOM 3MeKTPo0O0opyAoBaHMS B OTAENbHOE NOMELLEHME.

4.34 Kamepbl Mo Tpacce Tennonposoda, Kak npasuno, He npegycmatpusatoTcd. OHU MOTyT COopyxaTbCs
no TpeboBaHMIO 3akas3uymka UMy SKCNNyaTUpPYOLLEA OpraHn3aLMn B UCKITKOYUTENbHBIX Cly4asx Ha OTBETBIEHUSAX, B
MecTax YCTaHOBKM 3amnopHOW apmaTypbl, NpubopoB W CUNbGOHHbLIX KOMMEHCATOPOB, ecnu TpebyeTca wux
obcnyxmBaHue.

4.35 OTBeTBNEHMS OT OCHOBHOMO TEMfoNpoBoAda, Kak MpaBWio, AOIDKHbI MpedycMmaTpuBaTbCA B 30HE
MWUHUMarbHbIX NepeMeLLEeHNn Y HEMOABUKHbBIX OMop.

HonyckaeTcsi pasmelleHne OTBETBMEHWNA Y YCMOBHO HENOABWXHBLIX Touyek Tennonposodos. [lpu aTom
TPOMHUK MpegycMaTpuMBaeTCs C MOBLILWEHHON TOMWMWHOW CTEHKU UMW C Haknagkamu. BbinonHeHue oTBETBREHUS
Yyepes WTyuep gonyckaeTcsd npy 060CHOBaHMM pacHeToM.

OTBeTBNEHNSA, KOTOPbIE PACNONOXEHbl B 30HE MUHUMASIbHBIX NEePEMELLEHNA UMW Y YCIOBHO HEMOABMXHbIX
onop, Takke cnegyet obknagbiBaTb aMOPTU3MPYIOLWLMMM NpoKkNnagkaMu Ans obecnevyeHns 6OKOBbIX NepeMeLLEHNIA.

4.36 lNMpoxodbl TENMONPOBOAOB CKBO3b CTEHKMN ((DyHOAAMEHTbI) 30aHUIN N KaMep AOSMKHbI OCYLLECTBNATLCA C
NMOMOLLIbIO YCTaAHOBKM cneuunanbHbIX Pe3HOBBIX (MONMMEPHBIX UMK CTarnbHbIX C CanbHUKOBbLIM YNNOTHEHUEM) MUNb3
C nocriegyoLmmM 6eTOHNPOBaHNEM.

4.37 B wmecTax conpskeHusi OeckaHanbHbIX Y4YacTKOB TEMMONPOBOAOB C KaHanbHbIMK criegyeT
yCTaHaBnMuBaTb PE3VMHOBbLIE UMK CTalbHbIE MMIb3bl C CANlbHUKOBBIM YMOTHEHNEM, 0BecneynBaoLLM BO3MOXHOCTb
DOKOBbIX MEepeMELLEHNIA.

4.38 B npoekTax criegyeT npegycmaTpyBaTb MEPONPUSTUS MO 3alLuMTe TEMSOBbLIX CETEN, 000pPyaOBaHMS U
NPUEMHUKOB Tenna oOT HeAonyCTUMbIX MO YCMOBUAM MNPOYHOCTU MOBbIWEHWUA [OaBreHUs, BO3HUKAKLWMX MNpu
HeCTauMOHaPHbIX MTMAPABINYECKUX PEXMUMAX.

[na BHyTpuKBapTanbHbIX TEMMOBbIX CeTeW B MpOeKTax TemnnoBblX MYyHKTOB Takke crnegyet
npegycMaTpuBaTb MEpPONpUSTUS NO 3alimte noTpebutenein OT MNOBLIWEHMS AaBeHWs, ecnu craTtudeckoe
[aBrieHve B TENMOBbLIX CETAX NpeBblwaeT paboyee faBneHne obopyaoBaHus.

4.39 VzonupoBaHHble TennonpoBogbl He TpPebytoT ycTponcTBa MOMNYTHOrO gpeHaxa. Mo TpeboBaHuio
3aKasumKka npu BbICOKOM YPOBHE CTOSIHUS TPYHTOBbIX BOZ, B MPOEKTE MOXET OblTb MpedyCMOTPeH MOMyTHbIN
OpeHax.

4.40 TMpw npoknagke TennoBbiXx ceTen GeckaHamnbHbIM CrocoboM Tpybbl yknagpiBalTCA Ha MnecyaHoe
OCHOBaHue TonwmHon He meHee 150 MM ¢ necyaHon obcbinkon He meHee 150 MMm.

4.41 Tec4yaHyto 0bCbInKy crieayeT BbIMOMHATL U3 Necka ¢ koahduuMeHTOM punbTpaLmMm He MeHee 5 M/CyT.

lMecok gomkeH ObITb ¢ pasmepoM dpakumm He bornee 5 MM 1 He JOIMKEH COAepXaTb KPYMHbLIX BKITHOUYEHWI C
OCTPbIMU KPOMKaMU, KOTOpbIe MOTYT NOBPEAMTL 3aLLMTHbIN Crion TpyOonNpoBOAOB 1 COeaUHUTENbHbBIE MYdThbI.

Mocne 3acbinkM necok AomkeH ObiTb yTpamboBaH (cTeneHb ynnoTHeHusa ~ 0,92-0,98) ¢ Tem, 4TOGbI
Tennonposodam, NPOSOXEHHbIM B necke, 6bino obecnevyeHo paBHOMEPHOE TPEeHUe Mexay BHeluHer 060mno4vkown
TpybonpoBoaa v rpyHTOM.

442 Tpn 6eckaHanbHOW npoknagke TPyboNpoBOAOB pPacCTOsiHUE MO TFOPU3OHTanM OT Hapy»XHOM
NMOBEPXHOCTUN M30NMpPOBaHHOro Tpybonposoda A0 PyHAAMEHTOB 34aHWUA U COOPYXEHUA AOSMKHO MPUHUMATBLCS MO
CHwuIM 2.04.07.

Mpy HEBO3MOXHOCTM BblAepXKaTb 3TW PacCTOsIHUA TpPyOOMNPOBOAbI AOMKHbI MPOKNaAbliBaTbCA B KaHanax
UMM B CTanbHbIX QyTNspax Ha pPacCTOAHMM He MeHee 2 M OT (byHOAMEHTOB 34aHMW MO0 B MPUCTEHHbIX
(MPUCTPOEHHBIX K doyHOAMEHTaM 34aHUIN) TOHHENSIX U3 MOHONUTHOTO Xerne3obeToHa ¢ n3onsaumnen MeTansiom.

4.43 V3 kamep U CNyCKHWKOB Npu GeckaHanbHOW MPOKNagke TEensioBbiX CETEW AOSMKHbI yCTpaumBaTbCs
BOZOBbLIMYCKM B BOAOMPUEMHbIE KOMOALbl C BOOOOTBOAOM B JOXAEBYIO KaHanNU3aumio Unu, ecriv 3To HeBO3MOXHO,
C nocreayroLwen oTKavykom.

4.44 B mecTax, rge He npeactaBrisieTcs BO3MOXHbIM BbINOSIHUTbL CaMOTEYHbIA BbINYCK OT CMYCKHUKOB B
CYLLECTBYIOLLYIO [OXOEBYH KaHanu3auuio M3-3a BbICOKMX OTMETOK JI0TKOB, Heobxogumo YCTPOWCTBO MO
COINacoBaHMIO C IKCMyaTUPYIOLLMMWN OpraHM3aumMsMn HaCOCHbIX NepeKkavnBaoLwmx CTaHUMNA.

4.45 VisonnpoBaHHble TpybonpoBoasl anametpom o 400 MM npu Npoknagke Ha ydacTkax B HEMPOXOAHbIX
KaHanax pekomeHayeTcsa yknaablBaTb Ha OCHOBaHWE W3 necka ¢ koddduumeHToM unstpauun 5 m/cyt. Ons
bonbluero guameTpa AonyckaeTca npoknagka TpybonpoBoga Ha ckonb3swmx onopax. [Npu atom Heobxoauma
npoBepka TennoceT! Ha NPOAOSbHYI0 YCTONYMBOCTb.

Ha yyacTkax npoknagks TpybonpoBOOOB B MPOXOAHbLIX W MONYNPOXOOHbIX KaHanax AnvHon o 30 m
JornyckaeTcs MpoKMnagka Ha CKOMb3sWwmx onopax. [nvHa kaHamnoB MOXET ObiTb yBenMYyeHa Mo COrnacoBaHuO B
YCTaHOBIEHHOM Mnopsiake.

4.46 Tpn peKkoHCTPYKUMM TEMnoBLIX CETEeW AOMyCKaeTcs yKnagka M30NMPOBaHHbIX TpybonpoBodOB B
CYLLECTBYIOLLMA HEMNPOXOOQHOMW KaHan C 3acbINKoOW nocnegHero neckom.

447 Tlpn kaHanbHOW MpOKNagke TENroBbIX CETeW C NPUMEHEHWEM W30NMpPOBaHHbLIX TPyOONPOBOLOB
KOHCTPYKTMBHbIE PELLEHNSA KaHaroB, KaMep-NaBUITbOHOB MPUHUMAKOTCA aHaNOrMYHbIMU PELLIEHUAM NPU KaHaNbHOM
npokKnaake TennoBblX CETEN C APYrMMY BUOAMU U30NALNN.



4.48 MuHumanbHyto rnybuHy 3anoxeHus Tpyb B 3emne, cuMtasi OT HM3a JOPOXKHOIo MOKPbITUS OO0 Bepxa
nonmaTuneHoBor obono4dku Tpybkl, crnegyeT NnpuHUMmaTb He meHee 0,5 M BHe npeaenoB npoedxer Yactu n 0,6 M - B
npegenax NpoesXen 4acTn, cuntTasa 4o Bepxa U3onsauuu.

Honyckaemas rnybuHa 3anoXeHWst U30nUpOBaHHbIX TPyO [OMmkHa COCTaBNsiTb OPUEHTUPOBOYHO AfS
OmnameTpoB (cTanbHbIX TPYO 1 nonuatnneHoBbix 06onoyek) Ao 133 x 225 mm - 3,1 m, ¢ 159 x 250 mm go 530 x 710
MM - 3,6 M, go 1020 x 1200 mm - 2,8 m (6e3 yyeTa BANSIHUA TPAHCMOPTHLIX CPEACTB).

Mpn HeoBXoOMMOCTM KOHTPOJSIbHBIX pPacyeToB [NyOMH 3anoXeHusi TEMronpoBOAOB ANsl KOHKPETHbLIX
YCIOBUA MPOKNaAKM pacydeTHOE COMPOTUBIIEHME MEHOoMonMypeTaHa W MoNuaTuUneHoBor o06OMoYkM creayet
npuHuUMaThL no [1].

4.49 Tpn HeobGXoOMMOCTM MOA3EMHOM MPOKNaAKkM TEnronpoBOAOB Ha rmybuHe Gonee [OnNycTUMOW KX
cnegyet NpoknagpiBate B KaHanax (TOHHeNsX).

[onyckaeTcst BMECTO YCTPOMCTBA KaHanoB NpUMEHEHNe pasrpy30YHbIX Xene3obeTOHHbIX NnT.

4.50 Tpwn HEBO3MOXHOCTM BblaepXaTb HOpMbl, npegycMoTpeHHble CHull 2.04.07 ans nepeceveHus
TennonpoBoaoB OeckaHanbHOM MPOKMaAKM C rasonpoBOAOM, BOAOMNPOBOAOM, 3JNEKTpUMYECKMMN Kabensimu
HanpsbkeHnem o 35 kB, HeoOXOAMMO MPOEKTHbIE PELUEeHUst COrnacoBbIBaTb C IKCMyaTUPYOLWMMU U APYTMMU
3aMHTEpPEeCOBaHHbLIMW OpraHn3aLnsaMu.

4.51 Harpy3ka Ha HenogBwxHble onopbl B obwem crydae [ofbkHa NpUHMMATbCA MO HavbonbLUEN
ropuM3oHTanbHOM OCeBOM W OOKOBOWM Harpyskam npu nwbom paboyem pexume Tenmonposoda W Mpu
rmapaBrMyecKnX UCMbITaHUNAX.

4.52 KOHCTPYKUMSI SNEMEHTOB MeETarIM4YeckMx HeMoABWXKHBIX onop Ana OeckaHanbHOM NPOKMagku
TennoBbIx ceTen, He npeaycMoTpeHHbix TOCT 30732, a Takke ene3o0eToHHbIE HENOABWXHbLIE OMOPbl AOSKHbI
paspabaTbiBaTbCsl N0 UHAMBUAYANBHBIM YepTexam UM NPUHNUMATLCS MO TUMOBLIM NPOEKTaMm.

PacueT Harpy3ok Ha onopbl

4.53 B TpybonpoBogax 6eckaHanbHOM NpOKNaaku B rpyHTE CUbl TPEHWUS 4ENCTBYIOT BOOSb OCU TPYObI Kak
pacnpegeneHHasi Harpy3ka C MHTEHCMBHOCTLIO, H/M, koTopas paccunTbiBaeTcs no dopmyne (B.3) npunoxeHns B.

KoadpduumeHT TpeHus M 3aBUCUT OT KOHCTPYKUMWM W3OMSLMKM, XapakTepa HarpyXeHus u yrna
BHYTPEHHErO TpeHus rpyHTa . [ns n3onupoBaHHbIX TPYO Npu pasnnyHOM xapakTtepe Harpy>keHust KoappunumneHT
COCTaBnseT:

~ 0,2 - Np1 MHOrOKPaTHOM YepeoBaHWUW LIMKIOB HarpeB - OXMNaxaeHue;

~ 0,4 - Nnpn ogHOKPATHOM Harpese (oXnaxgeHun);

~ 0,6 - Npu KpaTKOBPEMEHHOM MPUNOXEHUN Harpy3Ku.

Mpu onpegeneHnn KOMMNeHcaUnOHHOW CNOCOBHOCTM TENNONPOBOAOB M Harpy3ok Ha onopbl KOdUUNEHT
npuHumaeTcsa pasHbimM 0,4,

PacnopHble ycunusa oT BHyTpeHHero aasrneHuns npu npumeHerun CK u CKY BblumcnsaoT no opmyrne

Pl B 2
P = (D + D ) + C DenvTa, (2)
S 16 CK CK JamMbna
roe P - BHYTpPEHHee naBJjeHue, MIla;

D - HapyxHwelt nuamMeTp CK, MM;

CK

B

D - BHyTpeHHMN nuamMetp CK, MwMm;

CK
C - oceBad XeCTKOCTbL KoMIeHcaTopa, H /mMMm;
samMbna
HenpTa - medopmMaumsa KOMIIEHCATOpPa, MM.

4.54 Pac4yeT Harpysku Ha onopbl NPOM3BOAAT C NCMNOSIb30BaHMEM KOMMNBLIOTEPHBIX NPOrpamMm.

Mpu onpegeneHnn Harpy3oK Ha Onopbl C MCNOMb30BaHMEM KOMMEHCUpyoLWwmnx ycTponcts 1-n rpynnel "a" (M-
06pasHbIx, -06pa3sHbiX, Z-06pasHbIX KOMMNEHCATOPOB) CrieQyeT PyKOBOACTBOBATLCA TUMOBLIMU PELLUEHUAMW.

lMpu onpegeneHun Harpy3oK Ha OMopbl C UCMOMNb30BaHWEM KOMMEHCUPYHOLMX yCTponcTs 1-n rpynnsl "6"
(CK n CKY) ponyckaeTcsi pykOBOACTBOBATbCA TEXHUYECKOW [OOKyMEeHTauuen npeanpusatuii - U3rotoBuTenen
CUINbGOHHBIX KOMMNEHCATOPOB.

Mpn onpepeneHun Harpy3ok Ha onopbl npu npumeHeHun CK mn CKY cnegyet yuuTbiBaTb BRusiHUE
crneyoLmx CUs:



- pacnopHOro ycunus cunbOHHbIX koMneHcaTopos P_p;

- XX€CTKOCTU CUNb(POHHbIX KOMNeHcaTopos P_x,

- COMPOTUBIEHNSI TPEHMIO TEMSONPOBOAA O IPYHT Ha yyacTkax GeckaHanbHOW MPOKNagku UINn TPEHUIO B
NOABWXHBLIX ONOpax Ha y4acTkax kaHanbHOW Npoknagky unu B dytnsape P_Tp.

Kpome Toro, crnefyet yunTbiBaTbh B KOHKPETHBIX PACHETHBIX CXemax TEN0ONPOBOAOB:

- HEeypaBHOBELLEHHbIE CUJIbl OT BHYTPEHHETO AABMEHNs 118 CanbHUKOBBLIX KOMMEHCATOPOB P_H;

- ynpyryto gedopmManuio rmbKnx KOMNeHcaTopoB UM caMokoMneHcauum Tpy6 (P_x, P_y).

4.55 PacyeT Harpy3ok Ha oOnopbl Ha Yy4vacTkax KaHanbHOW MPOKNagkM pPeKoOMeHOyeTCs BeCcTU B
cooTBeTcTBUM C [1].

CoeanHeHNs n3onupoBaHHbIX TPYO U haCoHHbIX n3aenun

4.56 [Onsa coeamHeHns ctanbHbiX TpyO Mexay cobol u ¢ hacoHHLIMU U3AENUSMU OOIDKHBI NPUMEHATHCA
CTbIKM, OTBeYaloLLMe cnegyomm TpeboBaHmaM:

- MeHoMoNnypeTaH AN CTbika AOMmKeH oTBedaTh TpebdoBaHuam MOCT 30732;

- KOHCTPYKUUKN 0B0SI04EK CTLIKOB U UX COEOANHEHMWI C NONMITUIIEHOBBLIMIU 000NoYkaMn TpyO OOMmMKHbI ObiTb
repMeTUYHbIMU NPWY 4aBreHnn BHYTPU CTbiKoBOro npoctpaHctea 0,05 MlMa B TeyeHue 5 MuH;

- KOHCTPYKUMS TEMMOM30SIMPOBAHHbBIX CTbIKOB AOJPKHA BblaepXxmBaTtb He MmeHee 1000 UMKNOB UCTbITAHUIA

cornacHo MetToauke npunoxxeHua L.
BoamoxkHo npnmveHeHne apyrux KOHCprKLI,VII7I CTbIKOB, OTBE4YarLW KX BbilLleyKa3aHHbIM Tpe6OBaHVIF|M.

Cucrema onepaTuBHOro AMCTaHUMOHHOIO KOHTPOMNA COCTOAHUSA TensoBOn U3onAuum

4.57 Ona yHudmkauum ucnonb3yeMbiX Ansi KOHTponsd npvbopoB Heobxogumo obecneunTb crnegyolime
3Ha4yeHus napameTpoB cuctembl OOK:

- 9rEeKTpUYecKoe COMPOTUBMEHNE CUTHANbHOW Lenu (NeTnun) AomkHO 6biTb ~ 200 Om, 4YTO COOTBETCTBYET
ONnHE KOHTponupyemoro Tpybonposoga ~ 5 kM (Mpu NpeBbILLEHNN YKa3aHHOTO 3Ha4YeHUsa AeTekTop cpabaTtbiBaeT
Ha 0bpbIB);

- MOpOroBoe arekTpuyeckoe conpoTtmeneHne msonauum 1 - 5 kOm, cooTBeTcTByOLWEe cpabaTbiBaHWIO
curHana yBrnaxHeHus.

B uenax obGecnevyeHnsa TeKyLLEero KOHTPOMS 3a COCTOSHUEM M30MSAUMU PEKOMEHAYEeTCs MpUMEHEeHue
[ETEKTOPOB, UMEILLNX HECKONbKO CTYNeHeln cpabaTbiBaHMs, YTO MO3BONSIET 0OHapYXUTb Gonee HU3KUA YPOBEHb
yBMaXHeHUs neHononuypeTaHa.

4.58 TpoektnpoBaHue cucreM OLOK HeobGXoAMMO OCYLLECTBMSATb C BO3MOXHOCTbIO MPUCOEAMHEHNS
NPOEKTMPYEMOW CUCTEMbI K AeNcTByOWMM cuctemam OOK n nnaHnpyemMbim B OygyLuem.

4.59 B KkayecTBe OCHOBHOIMO CUIHanbHOrO MPOBOA4A MCMOMb3yeTcd MPOBOA, PACMONIOXKEHHbIA crlpaBa no
HanpaBreHno Nogayn BoAbl K noTpedutento Ha obonx TpybonpoBogax. BTopon curHanbHbI MPOBOOHMK SIBMSIETCS
TPaH3WTHBIM.

4.60 Bce 6GokoBble OTBETBMEHMS [LOIDKHbI BKIOYMATLCA B paspblB OCHOBHOIO CUrHarbHOrO MpOBOAA.
3anpelyaeTtcs nogknoyaTe GOKOBbIE OTBETBIIEHUSI K MEOHOMY NMPOBOAY, PAcnofioXXEHHOMY CrieBa MO Xo4y nopauyv
BOAb! K NOTPebuTento (TpaH3UTHOMY).

4.61 CraumoHapHbIn geTekTop obecneunmBaeT HenpepbiBHbIN KOHTPOSMb COCTOSHUSA msonaumun. [pu
OTCYTCTBUMN BO3MOXHOCTM NOAKMIOYEHNS CTaLMOHAPHOrO AeTEKTOpa NEPUOAMNYECKUA KOHTPOMb MOXET NPOBOAUTLCS
C UCMNonb30BaHNEM NEePEHOCHOro AeTekTopa.

4.62 B TOYKax KOHTPONSA Ha KOHLLaX TENNOCETU YCTaHaBMNMBAOTCH KOHLEBbIE TepMUHArbl, OOUH N3 KOTOPbIX
MOXET UMETb BbIXO[, HA CTaLMOHapPHbINA OETEKTOP.

4.63 Toykn KOHTpoONs HeoOXoAMMO nMpegycmaTpuBaTb Ha pacctosHun He Gonee 300 m apyr ot gpyra. B
yKa3aHHbIX TOYKaX YCTaHaBNMBAKOTCA NMPOMEXYTOYHbIE TEPMUHATbI.

4.64 Ons TpybonpoBogoB anvHon meHee 100 M gonyckaeTcsl YCTaHOBKA TONIbKO OAHOM TOYKM KOHTPOMS C
3aKOrbLIOBKOW CUrHarbHbIX MPOBOAHUKOB MOA METaNNIMYECKOW 3arnyLLKO/ Ha ApyroM KoHLe Tpybonposoga.

4.65 B Hauyane 6GokoBbix oTBeTBneHun anuHon 30 - 40 M CTaBUTCS MPOMEXYTOYHBLIM TEpMMUHAI BHE
3aBMCUMOCTM OT PaCMOSIOXKEHMS OPYrMX TOYEK KOHTPOSS Ha OCHOBHOM TpyGonpoBsoae.

4.66 Ha rpaHuuax conpsiraeMbiX MPOEKTOB TEMSOBbLIX CEeTe B MeCTax WX COeauHEHUst HeobxoguMmo
npegycMaTpuBaTb TOYKM KOHTPONA W YyCTaHaBnMBaTb [BOWHbIE KOHLEBble TepMuHarbl, KOTOpble MO3BOMSOT
06beanHUTL UK pasbeauHUTb cnuctemy OJJK aTUX y4acTkoB.

4.67 lNMpwn nocnegosaTensHOM coeauMHeHUU npoBoaHMKoB cuctembl OK B mMecTax OKOHYaHWs U3onsumu
(npoxoa TpybonpoBoAoB Yepe3 TENSOBbIE KaMepbl, NoABarbl 34aHUA U T.N.) COeAMHEHNS MPOBOOHMKOB TpebyeTcs
BbINOSHATL TOMbKO Yepe3 TepMUHAnbI.



4.68 MakcumanbHasa anuHa kabens ot Tpybonposoga A0 TepMuHana He AorkHa npesbiwats 10 m. B
crnyyae HeoOXoAMMOCTM nNpuMeHeHust kabens ¢ Gonbluer AnvMHOWM TpebyeTcA ycTaHOBKa [AOMNOMHUTENBHOTO
TepMMHana kak MoXHo 6rmxe K TpybonpoBogay.

4.69 [Ona coedMHEHWs CUrHamnbHbIX MNPOBOOHWMKOB M MOAKMHOYEHUSA MNPUMOOPOB KOHTPOMsS HeobXxoaAMmo
NCMNomnb30BaTh TEPMUHAnNbI CReayowmnx TUNoB:

- KOHLEBOW TEPMUHAr - B TOYKaX KOHTPOSSA Ha KOHUax Tpybonposoaa;

- KOHLEBOW TepMuHan C BbIXOAOM Ha CTauMOHapHbIA [ETEKTOp - B TOYKE KOHTPOMSA Ha KOHUe
TpybonpoBoaa, B KOTOPOW NPeAyCMOTPEH CTaLMOHaPHbIV AETEKTOP;

- NPOMEXYTOYHbIN TEePMUHAN - B MPOMEXYTOYHOW TOYKE KOHTpOns Tpybonposoaa;

- JBOMHOWN KOHLIEBOW TEPMUHAr - B TOYKE KOHTPOMS Ha rpaHuue yyacTka;

- 00beAMHAILNA TEPMUHAN - B TEX TOYKAX KOHTPONS, rae Heobxoaumo obbeanHNTL B €4MHYH0 NETN0 ABa
(Tpwn) yyactka TpybonpoBoaa;

- NPOXOAHOW TepMUHan - AN NOAKMIOYEHNs COeAMHUTENbHbIX Kabenen B MecTax OTCyTCTBUSA u3onsaumm (B
TENnoBbIX Kamepax, B nogsanax A0MOB U T.N.) U Npu AnvMHe coeanHnTensHoro kabens 6onee 10 M.

4.70 YcraHoBKa TEPMUHANOB C HapyXHbIMW pasbeMamMy ANS COedWHEHWUS CUrHamnbHbIX MNPOBOAOB B
NMOMELLEHMAX C NOBbLILLEHHOWN BNaXHOCTLIO (TENNOBLIE KaMepbl, NoABarnbl JOMOB U1 T.M.) He AOoMyCcKaeTcs.

4.71 YcraHOBKa TEepMWHArNoB B MPOMEXYTOYHbLIX M KOHLIEBbIX TOYKaX KOHTPONS OCYLLIEeCTBMNAETCA B
Ha3eMHbIX UMW HacTeHHbIX KOBepax yCTaHOBfieHHOro obpasua. B koHueBbix Todkax Tpybonposoda gomnyckaercs
ycTaHoBKa TepmMuHanos B LITT1.

4.72 KOHCTpyKUMs KOBepa [OIDKHa MCKMYaTh npouecc obpasoBaHMsi KOHOEHcaTa Ha afieMeHTax
TepMuHana, MPOHMKHOBEHMS Bnarm u obecrneuyvBaTb BEHTUNAUMIO BHyTpeHHero obbema koBepa. BHyTpeHHWi
o6beM KoBepa JoSmKeH ObITb 3acbiNaH CyxXMM NeCKOM OT OCHOBaHMSA A0 ypoBHS 20 cM A0 Bepxa Kpasi.

4.73 Tpn yCcTpomncTBE KOBEPOB Ha TennoTpaccax, NpoknagbiBaeMblX B HACbIMHbIX FPyHTax, Heobxogmmo
npegycMmaTtpmsaTth AOMOMNHUTENbHbIE MEPbI MO 3alLMTe KoBepa OT Npocagku rpyHTa.

4.74 CoegvHuTenbHbIN kabenb oT Tpybonposoda € repMeTnyHbIM KabernbHbIM BbIBOOOM A0 TepMuHana
[OOIDKEH NPOKNaabiBaTbCs B OUMHKOBaHHOW Tpybe anametpom 50 mm. CBapka (narka) 3aliMTHON OLMHKOBaHHOM
TpyObl C NPONOXeEHHbIM B He kabenem 3anpeluaercs.

4.75 TlpoknagKky coeguHUTENbHOrO kabens BHYTPM 34aHUA  (COOPYXEHWA) [0 MecTa YCTaHOBKM
TEpMMHANoOB MNN B MecTe paspbiBa TennoBon wusonsauum (B TensioBOW kamepe W T.N.) Takke Heobxogumo
OCYLLECTBIATL B OUMHKOBaHHOW Tpybe AmameTpoM 50 MM, 3akpennsiemon k cTeHe ckobamwu. BHyTpu 3gaHun
AoryckaeTcs NpUMeHeHVe 3alUTHbLIX TOPPUPOBAHHBIX LUTAHIOB.

4.76 TMNocne moHTaxa cucteMbl OLK cnegyeT BbINOMHUTDL €€ UCMOSTHUTENBbHYHO CXEMY, BKIOYas:

- rpadnyeckoe n3obpaxeHne cxembl COEANHEHNS CUrHarNbHbLIX MPOBOAHWKOB;

- XapaKkTepHble TOYKM, COOTBETCTBYIOLUME MOHTaXKHOM CXeme: OTBETBMIEHUs OT MarncrparnbHON
TennoTpaccsl; yribl NOBOPOTOB; HEMOABWXHbIE OMOPbl; Nepexodbl AUaMeTpoB; TOYKM KOHTpons (HasemHble U
HaCTEHHbIE KOBEpbI);

- Tabnuuy AaHHbIX MO XapakTepHbIM TOYKaM C yKaszaHWeM napameTpoB: HOMepa Todek, AMameTp TpyObl Ha
yyacTke; AonvHa TpybonpoBoga Mexay TOYKaMu MO MPOEKTHOW AOKYyMeHTauuu (4ns nogatowero u obparHoro
TpybonpoBoaoB); AnuHa TpybonpoBoda Mexay TOYKaMuM MO CXeMe CTbiKOB (4151 OCHOBHOIO W TPaH3WUTHOro
CUrHanbHbIX NPOBOAHMKOB ANs nogatoLlero u obparHoro Tpybonposoaos);

- MapKMpPOBKY Ha TepMUHarnax (antoM1HUeBbIX Bupkax);

- cneunduKaumio NpUMeHseMblx NPUBOPOB N MaTepuarnos.

4.77 Ha cxeme Heo6XxoamMMO ykasbiBaTb YCNOBHbIE 0603HAYEHNS BCEX UCMOMNb3yeMblX 3fIEMEHTOB CUCTEMBI
OfK.

5 TpaHcnopTupoBaHue U XxpaHeHue

5.1 TpaHcnopTupoBaHue u XxpaHeHne ocyllecTBnsaTca B cootseTcTun ¢ FOCT 30732.

5.2 MNepeBo3ka N30nMMpoOBaHHbIX TPYO OOMKHA NPOU3BOAUTLCSA aBTOTPAHCNIOPTOM C YANMHEHHBIM NMPULIENOM
U Apyrum TpaHCcnopToM, npucnocobneHHeIM ansa nepeBo3ku Tpyb. B TpaHcnopTe JomkHO GbiTb NpegyCcMOTPEHO
npucrnocobneHve, npegoTBpallalollee CKaTbiBaHME W MNepeMelleHne NPOoAyKUUM B Ky30BE Mpu MEepeBO3KeE.
PekomeHayeTcs ucnonb3oBaTtb nsgenus ns bpyca cedeHmem 100 x 100 mm. CBob6oaHble KOHUbBI TPYO HEe AOSMKHbI
BbICTYNaTb 3a rabapuTbl TPAHCMOPTHOIO cpeacTBa 6ornee yem Ha 1 M.

5.3 Yknagky uv30nupoBaHHbIX TpyO B TpaHCMOPTHOE CPEeACTBO HEeOoOXOoOUMO MPOM3BOAMTL POBHLIMU
psgamu, He Jornyckasi nepexnectoB. PekomeHOyemoe KONMMYecTBO OAHOBPEMEHHO MEPEeBO3UMbLIX Tpyo U
KONMMYeCTBO SAPYCOB NpUBEAEHbI B Tabnuue 3.

Tabnuua 3



InameTrp TpyO, MM|Imamerp obosiouku, |KommuecTrOo TpyO, KommnuecTBO ApyCcoB
MM mT .

57 140 42 4
76 160 42 4
89 180 34 4
108 200 30 4
133 225 22 3
159 250 17 3
219 315 9 2
273 400 7 2
325 450 5 2
426 560 5 2
530 710 3 2
630 800 3 2
630 800 3 2
720 900 3 2
820 1000 2 2
920 1100 2 1
1020 1200 2 1

5.4 MNpw norpyske n pasrpy3ke TENIOU30MMPOBaHHBLIX TPYO 1 3MEMEHTOB AOIMKHbI ObITb NPUHSATHI 0COObIE
Mepbl, obecrneyrBaioLMe COXPaHHOCTb 3alLMTHBIX 060M0oYeK N TeNMOU3ONALMOHHOTO Crosi U3 NeHononuypeTaHa.
Pasrpysky Tennovs3onMpoBaHHbIX TPy® U OpYrvx 3f1eMEHTOB Ha CTPOWTENbHOWM Nroliajke crieayeT Npov3BOANUTL
MeXaHUYeCK1M CrocoboM C NPUMEHEHUEM IPY30MOABEMHBLIX MEXaHN3MOB U BbICOKOMPOYHBIX MSATKUX NMOMOTEHEL,.

Mpy 1CNonb3oBaHWM TPaBEPC WM BbICOKOMPOYHbIX MSFKUX MOMOTEHEL, UMM CTarnbHbIX CTPOMN C TOPLEBbIMU
3axBaTtamy Ux AnnHa JormkHa ObiTb nogobpaHa Takum obpasom, YToObl yron Mexay HAMU B MEeCTe NPUCOeaNHEHUS
K KptoKy Obin He Bonee 90°.

5.5 [Ina npepynpexaeHus packaTbiBaHWUS HUXHEro psiga Tpyo npu TpaHCMoOpTUPOBKE NOA KpaviHue TpyObl
cnepnyeT yCTaHOBUTL cneuunanbHble Gallmaku, UCKMovaLwme BO3MOXKHOCTb NOBPEXAEHUS 3aLMTHONW 0D0MOYKU 1
TENMon3onsILMOHHOrO Cros B NpoLecce TPaHCNOPTUPOBKMY.

5.6 TpaHCMOPTMPOBKY U MOrpy304HO-pasrpy3oyHble paboTbl C M30NMPOBaHHLIMKU Tpybamu U aneMeHTaMu
TpybonpoBoaoB crnefyeT NpoM3BOANUTL NPU TeMnepaType He Huxe MuHyc 18°C.

5.7 Mpwn cknagnpoBaHun Tpy6 BOMN3U 3eMMSHBLIX BbIEMOK (TPaHLUEW, KOTIIOBaHbI) paccTosiHne oT BGpoBku
BbIEMKM OO MecTa CKraauMpoBaHus AOMmkHO onpepensaTtecs MNP B 3aBMCUMMOCTM OT ryBuHbI TpaHWwen u Tuna
rpyHTa (yrna eCTecTBeHHOro O0TKoCa) Unn KpenmneHus TpaHLeu.

5.8 CknagvpoBaH/e 1 XpaHeHWe M30NMpoBaHHbIX TPyD Ha MpUOOBLEKTHBIX CKnagax M CTpornnoLliagkax
OOIMKHbI BbINOMHATLCA B LWITabensx Ha NMOATrOTOBMEHHOW M BbIPOBHEHHOW MIoLlAaAKe, MPUYEM HWXHWUA psg Tpyo
[OOIMKEH pacnonaraTbCsa Ha NecyaHbix NogyLuKax:

— BBICOTOM H
- mmpuHoM O
1

eHe
-0,9 M - gna Tpy® mmameTrpoMm no 530 mm;
- WMPUHOM 2 M

_ " " 630-1020 mmMm.



5.9 BbicoTa wTabens msonupoBaHHbIX Tpy6 AormkHa ObiTb He Gonee 2 M. [OrmkHbl ObITb NPeAYCMOTPEHDI
Mepbl MPOTUB packaTbiBaHUs Tpyb. PasnnyHble BuObl U30MMPOBAHHBLIX M3OENUA 1 AeTanen OOMKHbl XPaHUTbCS
OTAENbHO.

5.10 V3onupoBaHHble TpyObl U haCoOHHbIE U3OENUst NPU YCIOBUSAX XpaHeHust Gornee 2 Hepenb AOSKHbI
ObITb 3alMLLEHbl OT BO3OENCTBUS NPSAMbBIX COSIHEYHbIX fy4ven (B TE€HW, Nog HaBECOM WU MPUKPbITbI PYFIOHHBbIM
mMaTepuanom).

5.11 He ponyckaeTca cknagvpoBaHWe U XpaHeHue MNPOAYKUMM B MeCTax, NOABEPXEHHbIX 3aTOMfeHuto
BOJOMN.

5.12 TepmoycagouHble MNOMMITUNEHOBbIE MaHXeTbl (MOMOTHA) M My(Tbl ANA CTbIKOBbIX COEAWHEHUN
OOIMKHbI XPaHUTLCA B MOMELLEHUSIX MU Mo4 HAaBECOM B 3aBOACKOM ynakoBke. MydTbl OOMKHbI XpaHUTbLCSA B
BEPTUKANBHOM MONOXEHUM.

5.13 KoMnoHeHTbl MeHononuypeTaHa [OOMKHbI XPaHUTbCA B TEMNIOM OTanfMBaeMOM MOMELLEHUN B
COOTBETCTBUM C cepTncmkaTom 3aBoaa-M3rotToBUTENS.

6 CTpouTenbCTBO TEMNMOBbIX CeTen

Ofmag yacTb

BegeHue 3eMIISHEIX paboT

MoHTax TeNnJonpoBOIOB

TenJOIUMIPOUBOIALMA CTHKOB

[paBMIa MOHTAaXa M NOPUMEMKM B SKCIONvVATaUMo cucTeMuel OIK
TexXHOJOIUS PEeMOHTHHX paboT

Oo6bwas yacTb

6.1 Tlpn cTpouTENbCTBE HOBLIX W  PEKOHCTPYKUMWM OENCTBYIOLMX TENnoBbIX CeTen cnegyet
pyKOBOACTBOBaTLCA TpebOBaAHMAMM NPOEKTHOW LOKYMEHTauuu.

6.2 CTpouTtenbHO-MOHTaXHas opraHM3auusa B COOTBETCTBUN C AENCTBYIOLLMM 3aKOHOAATENBLCTBOM AOMKHa
rapaHTMpoBaTb COOTBETCTBME KayecTBa BbIMOMHEHHbLIX €10 TEMNMOBbIX ceTern 6GeckaHanbHOW NpoKNagkM U3
nsonupoBaHHbIx Tpyd no MOCT 30732, Bkntoyas paboTbl NO TENMOrMAPOU3ONSALNM CTLIKOB U YCTAHOBKE CUCTEMBI
OOK, TpeboBaHUsIM MPOEKTHOW M HOPMAaTMBHOW OOKYMEHTauuM B TeYeHue 5 neT ¢ MOMeHTa caayum ykasaHHbIX
ceTel B aKkcnnyaTaumio. [JoroBOpom CTPOUTENBLHOIO NOAPSiAA rapaHTUIHBIA CPOK MOXET ObITb YBENNYEH.

6.3 Pa3buBky Tpaccbl TEMMOBbLIX CETEN B COOTBETCTBMU C OEWCTBYHOLLMM 3aKOHOA4ATENBCTBOM MO JOrOBOPY
C 3aKasyMKOM OCYLLECTBIAT MECTHbIE OpraHbl apXMTEKTypbl M FpagoCcTpoMTENbCTBA MIUM MO UX MOPYYEHUIO
crneunanuampoBaHHble OpraHu3aumm.

6.4 CTpouTenbCTBO TEMMOBLIX CETEN BKITHOYAET CrieAyoLmne OCHOBHbLIE NMPOLIECCHI:

- pa3bu1BKy Tpacchl;

- TPaHCNOPTUPOBKY TPYO 1 PACOHHbIX U3OENWIA 3aBOACKOrO U3rOTOBMNEHUS, XPaHEHWE;

- 3eMnsHble paboThl;

- packnagky TennonpoBOaOB;

- NPOBEPKY LIeNOCTHOCTU NPOBOAHMKOB U COCTOSIHMSA u3onsumm cuctembl OLK;

- CBapKy TennonpoBoaoB;

- YCTPOMWCTBO HEMOOBWKHbBIX OMOpP;

- MOHTaX Tpy0 1 UX 3NEMEHTOB;

- MOHTa)XX KOMMNEHCALMOHHBIX YCTPOWCTB, BkNtovasa ocesble CK 1 CKY;

- N30NSUMIO CTBIKOB;

- MOHTaX CUrHaIIbHOW CUCTEMbI ONEPaTUBHOIO ANCTAHLMOHHOIO KOHTPONS YBMAAXKHEHWS N30NSALMK;

- MpegBapuTenbHbIN NYCK TENMONPOBOAA M 3aBapKy CTapTOBbIX KOMMEHCATOPOB;

- N30MALMIO CTHIKOB Ha CTApTOBbIX KOMMeHcaTopax;

- cgavy cuctembl O[K (nocne 3acbinkv MEeCT YCTaHOBKN CTAPTOBbIX KOMMNEHCATOPOB).

6.5 Pa3busky Tpaccbl TeNnoBbIX CETEW crneayeT NPou3BoaUTb B COOTBETCTBMM C MPOEKTOM OpraHv3aLmu
ctpoutensctBa (MOC) mn npoektom npoussoactea pabot (IMMP), koTopble [OMKHbI ObITb COrnacoBaHbl C
SKCNNyaTUPYHOLLMMK OpraHu3aumsmm, a Takke TpedbosaHnsmm CHulM 3.01.03.

BepeHue 3eMnsHbIX paboT



6.6 PaspaboTka TpaHWweWn WM KOTNOBaHOB WM paboTbl MO YCTPOWCTBY OCHOBaHMA Ans GeckaHanbHOW
npoknagku Tennonposogos B TMIMY wusonsumv crnegyeT Npou3BOauTb B COOTBETCTBMM C TpebosaHnuamu CHul
3.02.01 n CHuIT I11-42.

6.7 MNpwu BeckaHanbHOW NPOKagKe AONOMHUTENBHO OOJMKHBI ObITb BbINOMHEHBI cneayowme TpeboBaHus:

- PbITbE TPaHLLEN JOIMKHO NPOU3BOAMTLECS 0€3 HapyLleHMs eCTECTBEHHOW CTPYKTYPbl FPYHTa B OCHOBAHMWM.
Pa3spaboTka TpaHLweun nponssogmTca ¢ Hegobopom no rmy6uHe 0,1 - 0,15 M. 3auncTtka npomsBognTca Bpy4dHyto. B
crnyyae pas3paboTkM FpyHTa HWKEe MPOEKTHOW OTMETKM Ha AHO JOorkeH ObiTb noAckinaH Mecok OO MPOEKTHOMW
OTMETKM C TwaTtenbHbIM ynnotHeHnem (K_ynn He meHee 0,98) Ha rnybuHy He 6onee 0,5 m;

- OCYLLIECTBEHO YCTPOUCTBO:

a) NPUAMKOB - He MeHee 1 M B Kaxayl CTOPOHY OT TEMnonpoBOAOB Afs YCTAHOBKU OCEBbIX
komneHcatopo CK n CKY, apmatypbl, OTBOAOB, TPOMHUKOB AN yOOOCTBa BEAEHMS CBApKM M U30MSLUN CThIKOB
Tpyb 1 He MeHee 2 M - AN YCTAHOBKU CTapTOBbIX KOMMNEHCATOPOB;

0) paclumpeHHOW TpaHLwen no pasmepam, NpuMBeAEHHbIM B MPOEKTHOW AOKYMEHTauuu, Ans YCTaHOBKU
aemMndepHbIX NogyLlek, YCTPOUCTBA Kamep, APEHaXHOW CUCTEMbI U Ap.;

- obecnevyeHo 4OCTaTOYMHOE NPOCTPAHCTBO ANS YKNagKu, NOAAEPXKKM U cOOpKM TPyD Ha 3adaHHOW rnyOuHe,
a Takke Ans ygobcTea ynnoTHEHUS MaTepuana npy obpaTHOW 3acbInke BOKPYr TENONPOBOAOB;

- Ha [OHe TpaHwWeu cneayeT npedycmaTpuBaTbh MNecyaHylo noAckinky TonwmHon 100-150 mm. [Nepen
YCTPOMNCTBOM MECYAHOr0 OCHOBaHUSA WM MMacTOBOrO ApeHaXa crefyeTr NpoOBECTM OCMOTP AHAa TpaHLuew,
BbIPOBHEHHbIX Y4acTKoB nepebopa rpyHTa, NpOBEPKY COOTBETCTBUS MPOEKTY YKIMOHOB AHA TpaHweun. PesynbraTthl
OCMOTpa AHa TpaHLen opopMNAITCA akTOM Ha CKpbITble paboThbl.

6.8 HammeHbLUy0 WMpKHY TpaHLWen no AHy Npu ABYXTPYOHOM GeckaHanbHOWM NpoKnagaKe TEMMOBbIX CETEN
cnegyet npuHUmaTth gnsi Tpyo:

- nouameTrpoM mo 250 wvmm - 2d + a + 0,6 M;

1

- " o 500 mm - 2d + a + 0,8 wm;
1

- " mo 1000 mm - 2d + a+ 1,0 wm,
1

roe d - HaAPYXHHM IOMaMeTp OOOJIOUKM TEeIJIOM3O0JIAUMM, M;
1
a — paccTogHME B CBeTy MexIy o000JIoUKaMM TEeIJIOM30JIAUuK Tpyo, M.

6.9 Pa3Mepr NPUAMKOB No4 CBapKy U N30NALMIO CTbIKOB pr6 cnegyet npuHMMaTb:

mprHa = 2d + a + 1,2 M3

1
onyHa = 1,2 MM OJIS CTHIKA C TEePMOYCANOUHBEIM I[IOJIOTHOM;
oavHa = 2,0 M Ojga cTeHKa ¢ MybTamm;
TaIyOMHa OJs Tpy® mmaMeTrpoM mo 219 mm = 0,3 wm;
ona Tpy® mmametrpom 273 MM u Oojyiee = 0,4 M.

6.10 MNpn GETOHHOM OCHOBaHWM MINN OMACHOCTW MOATOMSIEHWS BO BPEMSI MOHTaXka B TpaHLlesx TpyObl
AnameTtpom o 400 MM HeobxoauMO yknaablBaTb Ha NOAYLUKU U3 necka, obecneunBarolme pacctosgHne 200 Mm ot
060504kM TpyObl O GETOHHOW NNKUTLI, @ Npy AnameTpe 6onee 400 mm - Ha paccTosiHum 300 MM. Yknagka JormkHa
Npoun3BOANTLCS Ha NpeaBapuTenbHO yTpamboBaHHOE OCHOBaHWe 13 necka ¢ ko3 UUMEHTOM ynnoTHeHns ~ 0,98.

6.11 O6partHaa 3acbinka npu 6eckaHanbHOW NPOKMNagKe [AOIPKHa MNPOU3BOAUTLCA MOCMOWHO C
OOHOBPEMEHHbIM YNIOTHEHWEM KaXKO0ro Crosi.

B MecTax ycTaHOBKM CTapTOBbIX U OCEBbIX CUbGOHHBIX KOMNEHCATOPOB B 30HE HaMBOMbLUErO ABMXEHNS
TENMONPOBOAOB NMpU TemnepaTypHbix aedopmaumsx (L_H) HeobxogmMmMo BeCcTM nocnonHoe ynnoTHeHue (K_ynn >=
0,97-0,98) rpyHTa npu obpaTHONM 3acbinke Kak Mexay TpyoonpoBogamu, Tak n Mmexagy TpyoonpoBogaMm 1 CTeHKaMm
TpaHwewn. Hag Bepxom NonuaTureHoBoW 06OMOYKU M3oNsaUUKM TPy, CTapToBbIX M OCeBblX koMneHcatopos CK u
CKY obsi3aTtensHO yCTPOMCTBO 3alUMTHOMO CIoA M3 Mec4YaHoro rpyHTa TonwuHon He MeHee 150 mM. 3ackinHown
MaTepuan He OOMKeH codepxaTb kaMHen, WwebHs, rpaHyn ¢ pasmepoM 3epeH 6onee 16 MM, OCTaTKOB pacTeHuH,
Mycopa, rMuHbl. CTbIKM 3acbinatoT Mocne rmapaBnuMYeckmx UCMbITaHU U uX m3onaumun. Hap kaxgon Tpybon Ha
Crnon necka HeoGXxoaMMO yKNaabiBaTb MapKUPOBOYHYIO NEHTY. 3ackinka Mep3nbiM rpyHTOM 3anpeLuaeTcs.

Ha noBepxHOCTM HEOOXOAMMO BOCCTAHOBMEHME TEX K& CrOEB MOKPbITUS, ra3oHOB, TPOTYapoB, KOTOpble
O6binM go Havana pabot. [lo ycTponcTBa acdanbToBOro MNOKPbITUA crieQyeT yknadblBaTb CTabunmaupyowwuii
rPaBUNHLIN CIOW.



B T1ex mecrtax, rge FJ'Iy6MHa BblEMKU TPYHTaA, FPYHTOBbIE XapPaKTEPUCTUKN WUINN CTeCHEHHble YCIioBUA
NPOKNagkn He MNo3BONAKT BbIPbITb O6b|‘-IHyIO TpaHWew C OoTKkocamMn ”n npuamMmkamm ana pasmelleHuna
KOMMNEHCaTopOoB, crneayeT OCYLeCTBIATbL BEPTUKAlIbHOE KpenrieHne TpaHwen n npuamMKkoB.

an BbICOKOM YpOBHE CTOAHUA FPYHTOBbLIX BOL (BbILIJe Fﬂy6I/IHbI aHa TpaHLIJel/I) B nepunog CTpouTernbCTBa
AOJKHa Npon3BOONTbCA X OTKa4YKa.

MoHTax TennonposonoB

6.12 MoHTax, yknagky u cBapKy C HepaspyLuatoLwM KOHTPONeM CBapHbIX LUBOB TEMMONPOBOAOB crneayeT
npounssogntb no CHulM 3.05.03.

6.13 N3omaumsi HEeCOOCHbIX CTbIKOBbIX COeauHeHun cTanbHbiX Tpyb (cBbiwe 2°30') npousBoguTcs B
3aBOACKMX YCMOBUSAX MO COrfacoBaHUO C MNPOEKTHbIMW U 3KCNyaTupyowumMmn opraHusaumsmu. pu 3atom
NPUMEHSIETCA TUMN CThIKa, aHanorM4HbIN UCNONb3yeMOMY Ha AaHHOW Tpacce.

6.14 Tlepen MOHTaXoM y4yacTka TpybonpoBoga MpPOBOOUTCS MNpPOBEpKa COCTOSAHWUS U30MAuMmM U
LeNOCTHOCTM cuUrHanbHbIX NpoBogoB cuctembl OK 1 oTAenbHbIX 31EMEHTOB.

6.15 [Ins npoBepKU COCTOSHNS M3OMALUN U LIENTOCTHOCTM NPOBOAHUKOB 3JIEMEHTOB, NOAMNEXALLMX MOHTaXy
Ha Tpacce, a Takke npu paboTax no U3onsaunn CTbIKOB AOMKHbI MPUMEHSATHCS BbICOKOBOSILTHBIE TECTEPHI.

6.16 NpoBepka M3oNAUMM JOIPKHA NpomnsBoanTbest HanpshkeHnem 500 B. Ecnu nsonsums cyxas, npubop
OOMKeH nokasblBaTb "GECKOHeYHOCTb" mnu BenuumHy > 2000 MOM. [Jonyckaemoe CONpOTUBAEHWE M30Nsuun
3nemMeHTa JOMmKHO bbiTb He meHee 10 MOM Ha 1 anemeHT.

6.17 [Ona moHTaxa TpyObl N hacoHHbIE AeTanu pacnonaralT Ha BpoBke TpaHLen Ha BpeMeHHbIX onopax
(cTnponoBbIx Griokax, MeLlKax ¢ NeCKOM U T.M.).

6.18 Bce oamemeHTbl noasepratoT TLATENbHOMY OCMOTPY C Lenbio OBHapyXeHWs TPeLuMH, CKOrOoB,
rny6oKknx Hagpe3oB NonmnaTuneHoBown obonodku. Mpn obHapyxeHW HaapesoB M TpewwnH 0bonoYkn anvHon bonee
300 mm u rnybuHon Gonee 1/3 ToOMWWHbLI CTEHKM u3denusa oTbpakoBbiBalT. Menkve AedekTbl U NpoKonbl
3a0€enbIBalOTCA Ha MecTe NyTEM 3KCTPY3MOHHOW CBapPKM U Apyrum cnocobom.

6.19 MoHTax TennonpoBOOOB AOIPKEH MPOU3BOAUTLCA MPU MOMOXMTENBbHON TemnepaType HapyXHOro
Bo3gyxa. lNpu TemnepaTtypax Bo3gyxa HWXe Hynsi Heobxogumo npuberaTte K cneuvanbHbIM MepaMm, yKas3aHHbIM B
pekoMeHAaumax 3aBoga - usrotoBuTenss Tpyb. [Npyu TemnepaTypax HapyXHOro Bo3gyxa Hwmxke MuHyc 15°C
nepemMeLLeHne 1 MOHTaX TpybonpoBOOOB Ha OTKPLITOM BO34yXe HE PEKOMEHOYHOTCS.

MoHTaxHble 1 cBapoyHble paboTbl NpyM TemnepaTypax HapyXHOro Bosgyxa Hwke MuHyc 10°C LOrmKHbI
npom3BOaNTLCA B CrieumanbHbiX KabuHax, B KOTOPbIX TemnepaTtypa BO3dyXxa B 30He CBapku [OrKHa
nogaepxuneatbecs He Huxe 0°C.

6.20 Ceapka npou3BoanUTCs nocne yknagku Tpy6 B TpaHLweto. [lonyckaeTca cBapuBatb TpyObl Ha BGpoBke
TpaHLen.

6.21 [Ins npeaBapuTenbHOro Harpesa cTanbHbiX TPYO MO Tpacce TennoBblx ceTel creayeT UCMonb30BaThb
CeTeBYI0 BOAy, BO3AYLUHbIE Kanopudepbl U1 BoAsHbIE NogorpeBaTeny.

Mpu NnpoBegeHM CBapoYHbIX paboT Ha TennonpoBogax HeobXxoaAMMO:

- VICKITIOYUTb BEPOSITHOCTb Harpesa NEeHONONMypeTaHoBOW M3onsauum OO Temnepatypbl cBbiwe 175°C Bo
nsbexaHve obpasoBaHNst Ha paboyem MecTe TOKCUYHBIX BbIOpPOCOB;

- TWAaTenbHO OYUCTUTb Mepes CBapKOW MOBEPXHOCTU HEW3OMMPOBAHHBIX KOHLIOB TEMOMNPOBOOOB OT
OCTaTKOB NEHOMNONMypeTaHa;

- yOaanuTb C rpyHTa Ha paboyem mMecTe cBaplLuMKa OCTaTku NeHononnypeTaHa.

KoHKpeTHbIM MeToq Harpesa Tennonposoaa crneayet onpegenuts B NMOC n MIMP.

6.22 Mo OKOHYaHWMM M30MNALUUKM CTLIKOB MO BCeW AnuHe TpybonpoBoda Npou3BOAUTCS 3aKMOYUTENbHBLIN
KOHTPOIb LEMOCTHOCTU CUrHarbHbIX NPOBOAOB U COMPOTUBIIEHUSA U30NSALUKN C MOMOLLIbIO MEFOMMETPA.

6.23 Tennosas M3onAuMs TEMMONPOBOAOB B Kamepax BbINOMHAETCA MWHEpPanoBaTHbIMU U3OENUAMMU,
MEeHOMONMypeTaHOBbIMM  CKOpNynamMu  (CerMeHTamu) C MOArOHKOW MX Mo MecTy nunbo  HanbineHvem
neHononmypeTaHa.

6.24 He ponyckaeTcsi YCTPOWMCTBO CTbIKOB TEMNMONPOBOOAOB B MeCTax npoxoda WX Yepe3 CTeHbl
TennoduKaLuMoHHbIX KaMep, NoABaroB, a Takke B Npedernax KOHCTPYKUUKM CONpsKeHus BeckaHanbHbIX y4acTKOB C
KaHarnbHbIMU y4acTKamu.

B aTMx mecTax Ha TennonpoBodax AomkHa bbiTb HEHapyLUeHHas 3aBoAcKast M3onAums.

6.25 PaccTtosiHne oOT cTbika TpybonpoBoga A0 HapYXHOM MOBEPXHOCTM KaMepbl MMM A0 KOHCTPYKLMU
COMPSPKEHNSI KaHaINbHOro U GeckaHanbHOro y4acTkOB JOJPKHO ObITb HE MeHee 2 M.

6.26 MoHTax COOpHBLIX 3MEMEHTOB [OPEHaXHbIX KOMNoALEB MPOM3BOAMTCA MOCME WHCTPYMEHTaNbHOMN
NPOBEPKN OCHOBaHWA M3 Necka, WwebHsa no cTeneHn ynnoTHEHUS UK NPOYHOCTM ToLero 6eToHa noa KOHCTPYKLMK
KonoaLues.



6.27 3anopHasa apmatypa [_y = 300 MM B 3aBUCUMOCTW OT €€ KOHCTPYKUMU U HEeoBXoaAMMOCTU
nepuoanyeckoro obCnyxuBaHWUsA OOMKHA YCTaHaBNUBATLCS HEMNOCPEACTBEHHO B FpyHTE C BbIBOAOM nof "koBep"
YOANMUHWUTENEN LUTOKOB 3arnopHon apMaTypebl. [lonyckaeTca ycTaHOBKa 3anopHOW apMaTypbl B KaMepax, a Takke B
Kornoauax MenKoro 3arnoxeHus.

6.28 T[lpu aBTOPCKOM W TEXHWYECKOM Haasope 3a CTPoOUTENbCTBOM ©GeckaHanbHOW MpPOKNaaku
N30nMpoBaHHbIX TPyOonpoBoAoB HeobxoaMmo obpallare BHUMaHUe:

- Ha Ka4yecTBO NOCTaBMnAEeMbIX 3aBOAOM Tpyb u aetanew;

- Ha Ka4yeCTBEHHYIO CBapKy Tpyb v 3aaenky CTbIKOB;

- Ha NpaBUIbHY HACTPOWKY M YCTAHOBKY MYCKOBbIX KOMNEHCATOPOB;

- Ha TemMneparypy NpeABapuUTenLHOrO HarpeBa;

- Ha oxaTue CTapTOBOro KOMMEHcatopa MO MeTKaM Ha Kopryce KOMMeHcatopa B COOTBETCTBUM C
NPOEKTHLIMW AAHHBLIMU.

6.29 OcyuwecTBneHMe aBTOPCKOrO W TEXHUYECKOro Hag3opa He CHUMaeT OTBETCTBEHHOCTU CO
CTPOUTENBHO-MOHTAXHbIX OpraHu3auuin M 3aKasdyvMka 3a KayeCTBO CTPOUTENbHO-MOHTaXHbIX paboT u  ux
COOTBETCTBUE NPOEKTHO-CMETHOWN AOKYMEHTaLUNn.

6.30 Cbopka, onpeccoBka WM WU30MNAUMS COeQUHEHUST OOSMKHbl NMPOM3BOAUTLCS B OAWH WM TOT Xe AeHb.
Cnecapb-cO0pLUMK AOMMKEH HAHECTM Ha COEAMHEHNE MapKEPOM CBOE KINenMo.

Tennorwp,pousonﬂu,wﬂ CTbIKOB

6.31 PaboTbl nNo wm30onAUUKM  CTLIKOB CcregyeT npou3BoauTb MO cneuuanbHbiM - TEXHONOMMYECKUM
WHCTPYKUMAM Npon3BoanTens TpybonpoBoaoB Unn CThIKOBLIX COEAUHEHUN.

6.32 Tennomnsonaumnsa ceapHbIX CTbIKOB Ha Tpacce 1 3acbifnka TensonpoBoaOB NEeCKOM Npou3BOASATCS nocne
rmapaBnmMyeckoro UCNbITaHUS 3TOro yyacTka Ha NPOYHOCTb U NNOTHOCTL UM 100%-ro KOHTPONS HepaspyLUaoLLnM
METOOOM, a TakkKe Mocrie MOBTOPHOIO 3amepa COMPOTUBIIEHUS U3ONSALMU MO KaXOoMy aremMeHTy. PaboTtbl no
N30MAUMM CTLIKOB BbIMOSHAIOTCA MO 3asiBKE 3aKasyuka OpraHv3aumsiMM, MMEKLWUMN NULEH3NIO Ha NpOoKnagky
TENoBbIX CETEN UMK CepTUdUKAT Ha NPOM3BOACTBO 3TUX padoT.

6.33 [o ycTpowcTBa M30MSUUM MPU  OTCYTCTBMM Ha KOHLUAX CBapuBaeMbix TpybO 3aBoAcKOro
aHTVKOPPO3NOHHOTO NOKPLITUSA HEOBX0AUMO BLIMONHNUTL cnegyowme padboThbl:

- OYMCTUTb MOBEPXHOCTb CTBIKOBOIO COEAVMHEHWs (HEM3ONMPOBAHHbIE KOHLUbI Tpy6) OT rpssuv, pXKaBuuHbI,
OKaIuHblI;

- MPOCYLUNTL ra30BOM rOPENKON, 3alLUMTMB TOPLbl M30NSALINK;

- HAHECTU Ha CTbIK aHTUKOPPO3NOHHYIO MACTUKKY (B Criydae TENon3onaumm CTblka ¢ nonyuMnMHapaMmm unm
cerMeHTamm).

6.34 [na coeguHEHUs1 U30NMPOBaHHbIX TPYO W (PACOHHbIX M3OENUA MOTyT MPUMEHATLCS CBapHble
KOHCTPYKUMM CTbika "CBapka-zanmBka" UMW KOHCTPYKLUMM CTblka C MacCTUYHOW repMeTusaumernt 3a3opoB Mexay
BHYTPEHHEN NOBEPXHOCTBI My(dThl U NOMUITUNEHOBLIMU 060M0YKaMM TENNON30NUPOBaHHbIX Tpyb "repmeTnsauus-
3anueka". Cxema KOHCTPYKLUN MTMAPOTENION30MSLIMN CTBIKOB NPUBEAEHA Ha PUCYHKE 2.



a)

6)

a — «CBapKa-3anmexar; 6 — «repMeTnsaums-3anmsKa»

1 — crancHas Tpyba; 2 — cBapHO# Wwos; 3 — nonuatuneHosas obonouyka; 4 — npoeop cuctems OOk

{NeHTOMHbLIM HarpeeareneMm, 3KCTPY3MOHHANA U NE.); 6 — MydTa TePMOYCaACHHAA NONMITUNEHOBAA NN MY DT

XVBAIOWMMMCH KOHUAMW, 7 — BBAPEHHLIE NPOGKK N3 NONMaTHUNEeHa; 8 — NeHoNonMypeTaH; 9 — repmeTuk; 71
TePMOYCaXMBAIOWEroCa NOANITUNEHA

Prucynok 2 — KOHCTDYKUVN MrMOpOTENNOM30Naumnn CThiKa

"PucyHok 2. KoHCTpyKUun ruapoTennonsonsumm croika"

6.35 B0O3MOXHO nNpUMeHeHMe KOHCTPYKUMW CTbIKOB C WCMOMb30BaHWMEM METasINIMYEeCcKOro KoXyxa c
NPoAdOSibHBIM  paspe3oM W MocnedyroLllen 3aluTon TepMoycaaoyHbiMM MydTamy (NOMOTHAMM) M3 CLUMTOrO
nonuaTunexa.

6.36 [na coegnHeHWs M30NMPOBaHHbLIX TPyOONpoBOAOB M (PACOHHBLIX M3OENMN BO3MOXHO MPUMEHEeHWe
OpYrnx KOHCTPYKLIUIA CTbIKOB, 06ecneymBatoLLmnX repMeTUYHOCTb.

6.37 [llepen cBapkon CTapTOBbIX, OCEBbIX MMM CUNbGOHHLIX KOMMEHCATOPOB Ha MOMUATUIIEHOBYHO
060104Ky TENNONPOBOAOB AOSMKHBI ObITb HAAETHI HEpPA3pe3Hble TEPMOYCaa0YHbIE MyThI.

6.38 lNpwn 3anuBKe CTbiKa TEMNMOM3ONSLMOHHBIA CINOW Ha Topuax Tpyb yaanseTtcsa Ha rnmybuHy ot 2 go 5 cm.

6.39 TexHOnorMM n3onsauMM CTbIKOB OCHOBHbIX TMMOB MpuMBEAEHbl B NPUIOXeEHUN E M COOTBETCTBYHOLLMX
pekoMeHAaumax OpraHn3aLnn-NnpoM3BoaUTENEN.

6.40 3anuBky cmecu crnefyeT MPOM3BOAMTb M3 WUHBEHTAPHbIX MakeToB Unu 6annoHOB MMM C MOMOLLbIO
nepeaBwKHbIX 3aNMBOYHbIX MaLUWH. TemnepaTypa KOMNOHEHTOB A0IMkHa ObiTe He MeHee 18°C.

JonyckaeTcs ucnonb3oBaHWe 3arMBKUM CMECU MEHOMONMypeTaHa BPYYHYO M3 EMKOCTU C MPUrOTOBIIEHMEM
CMECU KOMMOHEHTOB B EMKOCTU Ha Tpacce. KOMNOHEHTbI JOMKHbI MOCTaBNATLCS B FOTOBOM A1 MPMMEHEHUS BUAE.
lMepemelnBaHne cMecu BpyYHyHO 3anpeLlaeTcs.

MpaBuna MoHTaxa M NpueMkKu B akcnnyarauuio cuctemol OOK



6.41 MoHTax cuctembl OK gormkeH NpoBOAUTHECA B COOTBETCTBUM C NMPOEKTHOW CXEMOW, COrfacoBaHHOM C
aKCnnyaTmMpyloLen opraHusaumnei.

6.42 OnpepeneHve Mecta HeucnpaBHocTM cuctembl OIK (yBnaxHeHwe unu oOpbIB CUrHaNbHOroO
NPOBOAHUKA) OCYLLECTBISIETCS JTOKATOPOM NOBPEXAEHWIN, NpeacTaBnsaoLLMM coboi MMNYNbCHbIA pedhrekToMETP.

6.43 JlokaTop NnoBpeXxaeHui:

- pormkeH obecneurBaTb BO3MOXHOCTb OnpedeneHuns Buaa u mect AedekToB norpeLHocTbio He 6ornee 1%
n3mepsemMon ANnHbI CUrHanbHOro NPOBOAHUKA;

- UMETb anbHOCTb M3MepeHuin He meHee 3000 wm;

- ONnd perucrpaumun pesynbTaToB WU3MEpPEeHW AOIDKEH WMMETb BHYTPEHHIOW namsATb, 0O6beM KOTOpoW
no3BonsieT 3anucblBaTtb U XpaHuTb He MeHee 20 pecbriektorpamm, a Takke WUMETb BO3MOXHOCTb oObmeHa
WHoOpMaumen C nepcoHanbHbiM KoMMbloTepoM. [onyckaetcs mcnonb3oBaTb pednekToMeTp C NopTaTMBHBLIM
neyaTarLwmnm yCTPOUCTBOM.

6.44 Tpn M3oMAUMKN CTBIKOB CUrHaNbHbIE MPOBOOHWKN CMEXHbLIX 3rieMEHTOB TpybonpoBOAOB OOSMKHbI
COEVHATBLCA NOCPEACTBOM OOXUMHBIX MyddT C nocneaytoLlert Nponankon Mecta coegMHeHUs NpoBOAHMKOB. [alika
OOMKHa BbINOMHATLCA C UCMOMNb30BAaHUEM HEAKTUBHbIX (PIIHOCOB.

6.45 Bce OoKoBble OTBETBMEHWUS OT MaructpanbHoro TpybonpoBoda [AOMKHbl BKMYATLCA B pa3pbiB
OCHOBHOTO CMIHarnbHOro NPOBOAHMKA MarncTpanbHOro Tpybonposoaa.

TpaH3WUTHBINA CUTHaNbHBIN MPOBOAHMK OOIMKEH NPOXOAUTL TONBKO B MarncTpanbHOM TpybonpoBoge.

6.46 B TOuKax KOHTPOMsi COeaMHUTESNbHbIE Kabenu OOMKHbI NPUCOEOUHSTBCS K CUTHaNbHBIM NPOBOAHMKAM
yepes repmeTuYHbIe KabenbHble BbIBOAbI.

6.47 KoHcTpyKkuusi kabenbHbIX BbIBOAOB [OIMKHA obecneunBaTb repMeTUYHOCTbL B TEYEHME BCEro Cpoka
CNyx0bl.

6.48 B TOuKax KOHTPONSA 1 TpaH3MTax B Kamepax 1 noasanax AOMOB B KayecTBe coeaAnHUTenNbHbIX kabenen
npumMmensietca kabenb mapkn NYM 3 x 1,5 n NYM 5 x 1,5 ¢ uBeToBor MapKMpoBKOW Xur. B ycnoBusax HU3KuX
TemnepaTyp Heobxoammo ncnonb3oBaTth kabens Mmapku KIMXJT 3 x 1,5 nnn KIEXJ 5 x 1,5.

6.49 CoeamHeHne xwun kabenen B NPOMEXYTOYHbIX TOYKAX KOHTPOMS C CUrHanbHbIMW MPOBOAHUKAMMU B
n3onnpoBaHHoW Tpybe AOMMKHO NPON3BOAUTLCS B COOTBETCTBUM CO CMeAyHoLLEe LLBETOBON MapKMPOBKOW:

- CMHUIA - OCHOBHOW CWUrHamnbHbIA MPOBOAHWK, WAYLUMA OT LAHHOW TOYKW KOHTPOMS MO HanpasneHuio K
noTpeduTento.

- KOpPWYHEBBLIN - TPAH3UTHbLIA CUTHamNbHBLIA MNPOBOAHWK, MWAOYWMA OT [aHHOW TOYKM KOHTpoONna mno
HarnpaBsneHnto K noTpeduTento.

- YEepHbIN - OCHOBHOW CUrHasnbHbIA MPOBOAHMK, MAOYLMKA OT AAHHOW TOYKWM KOHTPOMS B HanpaBfieHuMu,
NPOTMBOMOSOXHOM nogave TennoHOCUTenNs.

- YepHo-6emnbii - TPaH3UTHbIA CUrHanbHbIM NPOBOAHMK, WAYWMWA OT AaHHOW TOYKM KOHTPONs B
HanpasneHnn, NPOTUBOMOSIOXKHOM Modaye TennoHoCUTenNs.

- XXENTO-3eMeHbIN - KOHTAKT Ha cTanbHOM Tpybonposos ("3asemneHune").

6.50 KoHTaKT >XenTo-3eneHon Xunbl co cTanbHbIM TPyBONpoBOAOM AOMKEH obecneumBaTbCs C MOMOLLLIO
pa3beMHOro pe3abboBoro coeanHeHust (raika ¢ Wwandon Ha 6oNT, NpMBaPEHHBIN K cTanbHoMy Tpybonposoay).

6.51 CoeguHutenbHble kabenu TpybONpoOBOAOB [OMKHbI UMETb MapKUMPOBKKM, WAEHTUdMLUMpYOLME
COOTBETCTBYOLLME TPYObI 1 kKabenw.

6.52 lNMopgkntoyeHne coequHNTENbHBIX Kabenenm K TepMrMHanam B TOYKax KOHTPOMS AOIMKHO BbINOMHATLCS B
COOTBETCTBUM C LIBETOBON MapKMPOBKOW N COOTBETCTBYHOLLIEN UHCTPYKUMNEN, 00A3aTENBHO NpUaraeMon K KaxxXgomy
TepMuHany.

6.53 MoHTaxHble TepMUHarbl, YyCTaHaBNMBaeMble B TOYKaX KOHTPOSIS, OOSMKHbI COOTBETCTBOBATb Kilaccy
3awnTel He Huxke IP 54. TepmuHanbl, ycTaHaBNMBaEeMble B MeCTax C MOBbLILEHHOW BMaXHOCTbIO (TEnroBble
Kamepbl, nogBarbl AOMOB C YrpO30W 3aTONNEHWS), AOSKHbI UMETb Krace 3almTbl He meHee IP 65.

6.54 Ha TepmunHanax gomkHbl ObiTb 3aKpenneHbl anioMnHMEBblE BUPKU C MapKMpPOBKOW, onpedensioLlien
HanpasneHne N3MepeHuin.

6.55 lpn HeobXoAMMOCTM YCTAHOBKM B Touykax KOHTpons kabens anvHon 6Goree 10 M cneayet
yCTaHaBnNMBaTb JOMONHUTENbHbLIA TEpMUHAN.

6.56 MoOHTax CTauMOHapHbLIX OETEeKTOPOB MNOBPEXOEHUN [OIDKEH BLIMOMHATLCA B COOTBETCTBUU C
WHCTPYKUMEN NO SKChyaTaLuu.

6.57 Mo okoH4YaHMK MoHTaxa cuctembl OLK gomkHo npoBoauTbCcsa obcnegoBaHue, BKIOYaloLLee:

- U3MepeHMe CONpPOTUBMNEHUSA N30MALMKN KaXO0ro CUrHanbHOro NPOBOAHMUKA;

- N3MepeHVEe CONPOTUBIIEHNS Lenu (NeTNN) CUrHanbHbIX MPOBOAHMKOB;

- W3MEepeHVEe [ONIMHblI CUrHamnbHbIX MPOBOAHUKOB WM ANWH COEdVMHUTENbHbIX Kabenen BO BCeX TOYKax
KOHTpOnS;

- n3mepeHve pedrekTorpaMmMm CUrHanbHbIX MPOBOLHUKOB.

Bce pesynbrathl nU3aMeHeHuIn BHOCATCS B akT obcnegoBanua (npunoxenue X).



6.58 Cucrema O[K cuntaetca paboTocnocobHON, ecrniv CONPOTUBMEHNE U3ONALUMN MEXOY CUrHamNbHbLIMK
NPOBOAHUKaMM M cTanbHbIM TpybonpoBogoM He Hwxke 1 MOm Ha 300 m Tennotpacchl. [Anst Tpyb6onpoBogoB ¢
ONVHOW, OTNMYaloLLencsl OT yKa3aHHOMW, A0NyCTMMOE 3HayeHWe COMPOTUBIIEHWUS U30MAUMM U3MeHsieTcs obpaTHO
nponopu1oHarnsHo AnvHe Tpybonposoaa.

6.59 [1na onepaTuBHOro BbisiBNeHMs HeucnpasHocTen cuctem OOK Heobxogumo obecneunTb perynsipHbin
KOHTPOSb COCTOSIHWUSI CUCTEMBI (HE pexe 2 pa3 B MecsL).

6.60 Npu o6HapyxeHun HeucnpaBHocTn cucteMbl OLIK (06pbiB MK yBNakHeHMe) He0BXoaAMMO NPOBEPUTL
Hanvyne n NPaBWUiIbHOCTb MOAKMYEHUS 3arnyLlek M NepeMbldek TEPMMHANOB BO BCEX TOYKax KOHTPOMs, nocne
Yero NPOBECTU NMOBTOPHbIE N3MEPEHNS.

6.61 lMpu noareepxaeHun HeucnpaBHocTen cuctem OLIK TennoTpacc, HaxogsLWMXCA Ha rapaHTUNHOM
06CnyXMBaHUN CTPOUTENBHOW OpraHM3aumm (opraHM3auum, OCyLLIEeCTBAAIOWEN MOHTaX, Hanagky u caavy cuctemsl
OJK), akcnnyatupylowaa opraHusaumsa yBegoMnsieT O XapakTepe HEeUCNnpPaBHOCTU CTPOUTENbHYH OpraHunsaumio,
KoTopasi NpoBOAUT onpeaerneHve Mecta HeucrnpaBHOCTU.

6.62 Bce M3aMeHeHUs1 B JOKYMEHTaLMM U B KOHCTPYKUUM TpyOONpOBOAa, BHOCMMbIE B NEPUOA rapaHTUAHOIO
Cpoka aKcnnyartauuu, AOSKHbl ObiTb COrmacoBaHbl C MOCTaBLUMKOM M30MMPOBaHHbIX TPyOONpoBOAOB C LEMbO
COXpaHeHWs rapaHTU Ha JaHHbLIN TPyOonpoBoa.

TexHonornsi peMoHTHbIX paboT

6.63 NMpu MexaHN4YeckoM NOBPEXOEeHUM MONUITUNEHOBON 060M0YKN Tennon3onaunn Ha rybuHy He Bonee
20% TONWMUHBI CTEHKM 0B6OMOYKN MECTO MOBPEXAEHNUS CneayeT OYUCTUTb OT rpsasun, MbiNn, Macen u Np. 1 HanoXuTb
TepMOyCcaJo4HYto NEHTY (C Noacrnoem repMmeTvka) ¢ nocneayowmnm ee HarpeBoM.

6.64 Mpn HeCKBO3HOM NOBPEXAEHNM NONMUITUIIEHOBOM 060M0YKM Tennomsonsaumm Tpybonposodos (Hagpes,
rnybokas pucka 1 T.4.) Unn Npu Npokorie NoBpexaeHne cneayeTt packpbiTb Nog yriom 45°, 06e3xmpuTb aLeToHOM
N 3aBapuTb SKCTPY3NOHHOW CBapPKOWA.

6.65 Mpn MexaHN4eCKOM JTOKaribHOM MOBPEXAEHUN n3onsaumm Tpyo Ha yvacTtke gnvHon He 6onee 400 mm
MOBPEXAEHHYIO TEMMOU30MSALMIO CO CTanbHOW TpyObl cregyeT yaanuTbe Ha yyacTtke 400 - 420 mm, obecneuvs
OTpE3Ky Tennou3onsauumn nepneHaukynsipHo ocu Tpybonposoaa.

CHATME TEennousonsiUMoOHHOIO Cros crnedyeT npou3BOaMTb Takum o06pasom, 4ToObl HEe noBpeauTb
NPOBOMOYHbIE MPOBOAHMKN-MHAUKaTOpbl cuctembl OOK. Nocne aToro crnegyet BbIMOMHUTL MMOPOU3ONSALUOHHOE
MOKPbITUE MOBPEXOEHHOIO yYacTKa.

6.66 MNpu noBpexaeHnn TENNOM3ONALUN TENNONPOBOAOB HA yYacTKe NPOTSHKEHHOCTbLIO Gonee 420 mm (8o
3 M) cnegyeT UCnNonb3oBaTh NOMMATUINEHOBYHO ODOMOYKY TaKOro Xe AMaMeTpa, YTO U TENNONPOBOAA, pa3pe3aHHyto
BAOMb Mo obpasytoLLen nepea ee HageBaHWEM Ha CTanbHylo Tpyoby.

6.67 MNpn noBpexaeHNM U30MALMK Ha yyYacTke Tennonposoda Gonee 3 M yyacTok Tennonposoaa crnegyeT
MONHOCTBLIO BbIpe3aTb UM Ha €ero MecTO YCTaHOBUTb HOBbIM OTpe3oK TpyObl € Tenmowmsonsuumen us MY B
NonMaTUNeHOBOM 0boroYKe.

7 UcnbiTaHMA TennonpoBoaoB

7.1 Tpn npoBedeHWM uUCMbITaHWM TEMMOBLIX ceTen criegyeT cobnogatb TpebosaHua CHull 3.05.03,
MpaBun yctporictea M 6e3onacHon akcnnyaTaumm TpybonpoBogos napa v ropsyven Bogbl [2], MpaBun TexHukn
©e3onacHOCTM Npu 3KCnyaTaumm TennomMmexaHn4eckoro o6opyaoBaHNSA 3NEKTPUYECKNX CTAHLUIA U TENNOBbLIX CeTen
[3].

[ormkHbl 6bITb NPOBEAEHDI CreayoLmne UCnbiTaHnst TPybonpoBoaoB:

- MpoBepKa YNCTOTbI TPyHONPOBOAHON CUCTEMBI;

- NpegBapuTerbHbIE MAPaBNNYECKME NUCTbITAHUSA HA NPOYHOCTb;

- UCMbITaHUS CTLIKOB N30N5LMKn Tpyo;

- UcnbiTaHus curHansHon cuctemsl OLK;

- TMAPaBNMYECKNE UCMbITaHUS Ha MPOYHOCTb U MIIOTHOCTb TEMSIONPOBOAOB.

7.2 [o, BO BpeMs M Nocrne OKOHYaHWs MOHTaxa criegyeT Bu3yarbHO YOOCTOBEPUTBCS, YTO BHYTPEHHSS
NOBEPXHOCTb TPYD 1 haCoHHLIX U3Oenuin cyxasi, Ynctast u cBobogHa OT MHOPOAHbLIX Ten.

7.3 lNocne okoH4YaHWst MOHTaxa Tpyb cnegyeT NPoBECTN MPOMbIBKY CUCTEMbl BOLOW.

7.4 Ecnn TennonpoBoAbl HEMeATEHHO HE BBOAATCS B 3KCMyaTaLumio, TO CUCTEMY B LLIENOM peKOMeHayeTcst
3aKOHCEpPBMpPOBaTh.

7.5 TlpoBepka kayecTBa CBapHbIX COEOWHEHWA MPOU3BOAUTCA B COOTBETCTBMM C  WHCTPYKUUSIMU
npounsBoanTens Tpyo 1 bacoHHbIX N3OenuiA.

7.6 MNpoBepKy Ha NMOTHOCTb CBApHbLIX CTLIKOB PEKOMEHAYETCS NPOBOAUTL MO y4acTKaM.



7.7 MNpuemka cuctem OOK gorkHa OCYLIECTBAATLCSA NPeacTaBUTENAMW CTPOUTENbHOW opraHusauum u
opraHusauuu, npou3BOAMBLUEN MOHTaX W Hanagky cuctembl O[IK, coBMecTHO C npeactaBuTeENs MU
SKCNNyaTUpPYHOLLIEN OpraHn3aLun.

7.8 Tpn npruemke B akcnnyatauuio cuctembl OOK akcnnyaTupyloller opraHMsauum LOIKHa ObiTb
npegocTaBneHa creayroLwas JOKyMeHTaums n obopyaoBaHue:

- CXema [WCTaHLUMOHHOrO KOHTPOSMs COCTOsHMA TpybonpoBoga C  3anofiHEHHOW Tabnuuen AnvH
TpybonpoBoaa no yyactkam (nogarlmin u obpaTtHbln Tpy6onpoBoabl MO NPOEKTHON cxeme TpyGonpoBOAOB M NO
CXeMe CTbIKOB);

- CXeMa CTbIKOB;

- NpUBOpPbI KOHTPONS (AEeTEKTOPbl NOBPEXOEHWI, NTOKATOPbl U T.N.) C KOMMAMAEKTYIOWMMM n3genuamm (ecnm
€CTb) 1 C TEXHNYECKOW JOKYMEHTaLUMeN No Ux SKCnyaTauum - COrfacHo NpoekTy.

7.9 B npucyTcTBMM npeacTaBUTEnen ISKCNyaTUpyowWwen opraHusaumun, CTPOUTENbHOW OopraHmsauum u
opraHusaumu, NponssBoamBLLEN MOHTaX 1 Hanaaky cuctembl OJIK, npoBoasTcs:

- U3MEpPEHNE OMNYECKOTO COMPOTUBIIEHNS CUMHANbHbIX MPOBOAHNKOB;

- U3MepEeHVe CONPOTUBINEHUS U3ONSALUKN MEXIY CUrHanbHbIMW NPOBOAHMKaMMU 1 Tpybou;

- 3anucb pedprekTorpaMMm yyactka TennoceTu C UCMONb30BaHWEM MMMYNbCHOrO pediiekTomeTpa Ans
MCMNONb30BaHNs B KAYECTBE 3TArIOHHOrO MpW AKCNyaTaumu;

- npoBepka paboTOCNOCOBHOCTM KOHTPOSbHBIX MPUBOPOB (OKAaTOpPOB, AETEKTOPOB), NepedaBaembiX B
3KcnnyaTaumio Ans AaHHOro 3akasa.

7.10 Bce paHHble M3MepeHun M ncxogHast MHAOpMauust 3aHOCATCA B akT obcnegoBaHUsi CUCTEMbI
onepaTBHOIO ANCTaHLMOHHOTO KOHTPONs TennoTpacckl (mpunoxexuve XX).

7.11 TennonpoBoAbl AOMKHbI NOABepraTbCa NpeaBapuTeNibHOMY M OKOHYaTENbHOMY rMAPaBIMYECKOMY UIn
NMHEBMaTU4ECKOMY UCMbITAHWIO HA NPOYHOCTb U NNOTHOCTD.

7.12 TpegBapuTenbHble UCMbITaHWUSA criegyeT BbINOMHATb, Kak NpaBurio, rmapasivyeckuMm Crnocobom
(CHwuIM 3.05.03). Ana rugpaenmnyeckoro UcnblTaHWs NPUMEHSAETCH Boda C TemMnepaTtypon He Hke +5°C n He Bblille
+40°C. TemnepaTtypa HapyXHOro BO3gyxa NpW 3TOM AOMKHa OblTb MONMOXUTENbHOW. Kaxabii ucnbiTaTenbHbIN
Yy4acTOK repMeTUYecKM 3aBapuBaeTCca C ABYX CTOPOH 3arnywkamu. Mcnonb3oBaHue Ons aTUX uernen 3anopHon
apmaTypbl U NOAKMNIOYEHNE K OENACTBYIOLLMM TENOBbIM CETSIM He JoMyCcKatoTCA. VIcnbITaHWsa MOXHO NpOBOANTL Mpw
He3aBapeHHbIX CTapTOBbIX KOMMNEeHcaTopax.

7.13 OkoHu4aTenbHble WCMbITAHUSA MPOBOAATCA MOCMEe 3aBepLUEHUst CTPOUTENbHO-MOHTaXHbIX paboT u
YCTaHOBKM 3anopHOW apmatypbl, 3aBapky CTapTOBbIX KOMMEHCATOPOB, YCTAHOBKW CUNbQOHHBLIX W APYrvX
KOMMNEeHCaTopoB, KpaHOB A1 BO3AYLIHWKOB, 3adBWXKeK AN CnyckHWkoB npubopos cuctembl OOK u gpyroro
obopygoBaHus.

8 Mpuemka B akcnnyatayuio

8.1 MNpuremka B aKcnnyaTaumio 3aKOHYEHHbIX CTPOUTENIbCTBOM TEMMOBbLIX CETEW A0SMKHA NPON3BOAUTLCH NO
OeNCTBYIOLLMM HOPMATUBHbBIM JOKYMEHTaM.

8.2 B cocTaB NpMeMOYHON KOMUCCUM CreayeT BKNoYaTh NpeacTaBuTens NPOEeKTHON OpraHn3aunm.

8.3 [ononHntenbHO K 06si3aTenbHOMY MEepeYHI0 akTOB MPUMEeMKM TennoBbiX CeTen B 3KCrryaTaumio
KOMUCCUN OOSMKHbI ObITb NpeAcTaBneHbl crneayowme AoOKyMeHTb:

- aKT Ha MKCaLMIO CTapTOBbIX KOMMEHCATOPOB;

- aKT npueMKku (nacnopT) CTapTOBbIX WM OCEBbIX CUITbGOHHBLIX KOMMEHCAToOpOB MpeanpuaTUeM-
N3roToBUTENEM C MPUNOXKEHNEM Pe3yNbTaTOB NPUEMOCOATOYHbIX NCNbITaHWN;

- akT npuemkm cuctembl OK yBnaxHeHus nsonauum (npunoxenue X);

- aKT npegBapuTeNbHOrO HarpeBa y4vacTka TenrnoBOW CEeTW, Ha KOTOPOM YCTaHOBMEHbI CTapTOBble
KOMMeHcaTopsbl, C yka3aHueMm TeMnepaTtypbl Harpesa U TeMnepaTtypbl HapyXHOro Bo3ayxa B Nepmnos Harpesa.

9 TpeboBaHuA 6e3onacHOCTU

9.1 Hactoawwmm  pasgenom  ycTaHaBnMBaKTCA  TpeboBaHMs  ©e30MacHOCTW,  ONpeaeneHHble
crneunmnyeckumMmn CBOMCTBaMM MaTtepuanoB Tennousonsauun Tpyd n gacoHHbIX nsgenvi, getanen n arnemMeHTos,
MeTogamm NPOn3BOACTBA MOHTaXHbIX paboT.

9.2 K paboTtam no ycTpoWCTBY TennoBbIX ceTen u3 Tpyb cC Tennousonsuven M3 neHononuypetaHa B
nonuatuneHoson oborovke gonyckawTca  nuua, gocturiuve 18  net, npowewuve  MeaUUMHCKOE
OCBMAETENLCTBOBAHNE, cneunanbHoe obyyeHue, BBOAHbLIN WHCTPYKTaX M MHCTPYKTaX Ha paboyem mMecte no
TexHuke 6e3onacHoCTw.



9.3 lNpn xpaHeHUM TennomnsonAUUOHHbIX TPYD, (PacoHHbLIX U3denuin, AeTanen n aNeMeHToB Ha obbekTe
CTpOMTENBCTBA M Ha MeECTe MOHTaxa, Y4YMTbiBas rOplYeCcTb MEeHononuypetaHa u MNOMMaTUNEHa, cnegyet
cobniogatb npaBuna npoTuBonoxapHon 6GesonacHoctn (FOCT 12.1.004). 3anpelaeTcsas pas3BoguTb OFOHb U
NpoBOAMTb OrHeBble paboTbl B HEMOCPEACTBEHHOW Onmu3octn (He Onwxke 2 M) OT MecTa CkragupoBaHus
N30MMPOBaHHbIX TPYO, XpaHUTb psOOM C HUMW FOpPHOYME U NIEFKOBOCTIIAMEHSAIOLLMECS XUOKOCTH.

9.4 Tlpn 3aropaHun Tennou3onAauun Tpyod, aCOHHbLIX W3Oenui, JdeTanerd W JNEeMEeHTOB crepyet
MCnomnb30BaTh 0bbIYHbIE CPpeACTBa NOXapoTYLLEHWs, MPW NoXape B 3aKpbITOM MOMELLEHUN criegyeT NoNib30BaThCs
npotmeorasamu mapku BK® (FOCT 12.4.121).

Mpu cywke unu cBapke KOHLOB CTanbHbIX TPyD, cBOGOAHBLIX OT TEMNOU3ONAUUK, TOPLUbI TEMION30NALNA
cnegyert 3alumuaTh XKEeCTAHbIMU pa3beMHbIMU 3KpaHamu TonwmHon 0,8 - 1 MM ansa npegynpexaeHus Bo3ropaHns
OT NNamMeHn NPONaHOBON FOPENKN NN UCKP 3NEKTPOLYrOBOM CBapPKW.

9.5 MNpu Tepmoycagke NOMUITUNEHOBLIX MYy(T 1M MaHXeT nnameHeM NponaHoBOW ropernky Heobxogumo
TWAaTeNbHO CneanTb 3a HarpeBoM MydT U MaHXeT M MONMaTUNEHOBbIX obonoyek Tpyd, He Aonyckas nepexoros
NONMaTUNEHA UM €ro 3aropaHuns.

9.6 OTxoabl NeHomnonuypetaHa W MONMUITUNEHA MPU pe3ke W30NMPOBaHHbIX TPYO unmn ocBoboXaeHun
cTanbHbIX TPYO OT M30NSLMKN JOMKHbI ObITh Cpa3y Nocre okoHYaHWst paboyer onepaunmn codpaHbl U CKNaanpoBaHbl
B creumanbHO OTBEAEHHOM Ha CTPOMMMOLLaAKE MECTEe Ha PacCTOSHUW HE MeHee 2 M OT TEMNOoU30NMPOBaHHbIX
Tpy® 1 getanen.

9.7 Vsongaumsa Tpyb u geTtanen (BCMEHEHHbIM MEHOMONMYpeTaH M MONMAITUMEH) He B3pbiBOOMNAacHa, npwu
OObIYHBIX YCITOBMAX HE BbIJENSET B OKPYXXalLyl Cpedy TOKCUYHbIX BELEeCTB W He OKasbiBaeT npu
HEenocpeacTBEHHOM KOHTaKTe BPELHOro BIUSHWUS Ha opraHmam yenoBeka. ObpalleHne ¢ Hel He TpebyeT 0cobbix
Mep NpegocTopoXHOCTU (knacc onacHoctn 4 no NOCT 12.1.007).

9.8 Bce paboTtbl No 3anuBke CTbIKOB TPyO CMeCbio neHononuvypetaHa (NpuUrotoBrneHne cMmecu, 3anuvBka
CMecu B CTblK) OOSPKHbI MPOM3BOAUTLCA B chneuodexae C NpUMEHEeHWeM WHOVBMAyanbHbIX CPeacTB 3alluThl
(kocTioM xnonyatobymakHbIN, cneuobyBb, NepyaTkn pe3nHoBbIE, PyKaBuLbl X0N4aTobyMaxHble, O4KM 3aLLUTHbIE).

Mpu 3anuBke CTLIKOB TPYOONPOBOAOB, NPOKMaAblBaeMbIX B NMPOXOAHbLIX KaHanax (TOHHensx), HeobxoaMmo
nonb3oBaTbcH pecnupaTopom Tuna PY-60M.

9.9 Ha mecTe 3anvBk/ CTLIKOB JOJMKHBI HAXOAMTBLCS CPpeacTBa AN Aerasaumm npumeHsiemblx selects (5 -
10%-HbI pacTBOp ammunaka, 5%-HbIl pacTBOp COMNSHOWM KUCMOTbI), @ Takke antevka ¢ megmkameHTamu (1,3%-Hbin
pacTBOp NoBapeHHOW comnn, 5%-HeIn pacTBop GOpHOWM KNCNOTbI, 2%-HbI pacTBOP NMUTLEBOW COAbI, PacTBOp WMoAa,
OuHT, BaTa, Xryt). Heobxogumo MNOMHMTb, YTO KOMMOHEHT CMECU - MNOMNMM3ouMaHaT OTHOCUTCS K SAO0BUTbIM
BeLLeCcTBaM.

9.10 B xope ycTporcTBa 3alLMTHOIO FPYHTOBOrO CroSA MOA TEMNSoU30fMpoBaHHLIM TEMTONPOBOAOM MOCHe
OTCbIMKM 1 TPAaMOOBKM CNos TONWMHOM 15 CM Hag BEpXOM TENNou3onauun crieqyeT yknaabisatb MapKMpOBOYHYHO
NEHTY MO BCeNn ANMHE Tpacchl TENMOCETH.

10 OxpaHa okpyxaroLwen cpeabl

10.1 Mepbl No oxpaHe OKpyXawlLllenh cpefbl OOJKHbI cooTBeTCcTBOBaTb TpeboBaHusiM CHwull 3.05.03 u
HacTosLLero pasgena.

10.2 He ponyckaetcs 6e3 cornacoBaHusi C COOTBETCTBYIOLLEN OpraHusaumen Mpou3BOAMTb paspbiThe
TpaHLLEeN Ha pacCcTOSHUM MeHee 2 M OO CTBOJOB AepeBbeB M MeHee 1 M OO KyCTapHWKOB, NepeMeLleHne rpy3oB
KpaHamn Ha pacctosgHunm mMeHee 0,5 M OO0 KPOH MnM CTBOMOB [EpEeBbEB; CKNaguMpoBaHue Tpyd W Apyrux
MaTepuarnoB Ha PacCTOSHUM MeHee 2 M [0 CTBOMOB [epeBbeB 6€3 BPEMEHHbLIX OrpaKaaroLmMX UMM 3alUTHBbIX
YCTPONCTB BOKPYT HUX.

10.3 NpombiBKY TPyOGONPOBOAOB CrieAyeT BbIMOMHATE C NOBTOPHBIM UCMOMNb30BaHWeM Boabl. Cnve Boabl U3
TpyOONpoBOAOB Mocre NPOMbIBKM (4e3VMHMEKUMM) criedyeT Npou3BoanTb B MecTa, npeaycMmoTpeHHble MIIP.

10.4 Tepputopusi nocrne OKOH4YaHWs paboT MO YCTPOWCTBY TEMIOBOM CETM [OSKHA ObiTb OuMLlEHA U
BOCCTaHOBIIEHA B COOTBETCTBUU C TPeOOBaHNSIMM NPOEKTa.

10.5 OTxogpl TENNOMN30NALMM U3 MEHOMONNYPETaHA U NONUITUIEHA criegyeT cobpaTtb A5iA nocneayLwero
X BblBO3a M 3aXOPOHEHMS B MECTax, COrfacoBaHHbIX C [0ccaHanMgHa3gopoMm, B COOTBETCTBMM C MOPSOKOM
HaKOMMNeHUsl, TPaHCMOPTUPOBKU, 0OE3BPEXMBAHUS N 3aXOPOHEHNST TOKCUYHBIX MPOMBILLIIEHHBIX OTX0O0B [4].

MpunoxeHune A

Mepe4yeHb
HOPMaTMBHbIX AOKYMEHTOB, CCbIIKA Ha KOTOpbIe NpuBeAeHbI
B HacTosiwem CBoge npaBun



CHul1 2.04.07-86* TennoBble cetu

CHwuIN 3.01.03-84 lNeopgesundeckme paboTbl B CTPOUTENLCTBE

CHwuIN 3.02.01-87 3emMnsiHble COOPY>XEHUS, OCHOBaHUSA 1 OYHOAMEHTbI

CHuI1 3.05.03-85 Tennosble cetu

CHuwuI1 111-42-80* MarucTtpanbHble TpybonpoBoabl

CHuIT 23-01-99 CtpouTtenbHas KnnmaTtonorus

MOCT 12.1.004-91 CCET. NoxapHas 6esonacHocTb. ObLme TpeboBaHns

FOCT 12.1.007-76 CCBET. BpegHble BelecTBa. Knaccudumkauus n obwme TpeboBaHmns 6e3onacHocTu

OCT 12.4.121-83 CCBT. NpoTuBorasbl NPOMbILLNEHHbIE (PUNLTPYIOLLME. TEXHUYECKNE YCITOBUS

FOCT 30732-2001 Tpy6bl 1 bacoHHbIE U3AENUs CTarnbHbIE C TEMMOBOW M30MALUEN N3 NEHONONMypeTaHa B
NnonmMaTuneHoBor obono4dke. TeEXHUYECKNE YCoBUs

CI 41-103-2000 lNMpoekTupoBaHMe TeNNOBON n3onaumm, obopygoBaHns u TpybonpoBoaos

MpunoxeHne b

OCHOBHbIe MeXaHU4YecKue CBOMCTBa MeTansa Tpyo,
npuUMeHsieMbIX A4Sl NaTPyOKOB CUINb(OHHBLIX KOMMNEeHCaToOpPoOB

Ta6bnuua B.1
I T T T T T
I 1
Mapka cTanmu |OTHOCMTe—| YoapHasa BA3KOCTH |YPon 3arm6a| [lpoBepka
BpemeHnHoe | [Ipenen
| JIbHOE | (KCU), xrc*M/cM2 npu | CBApPHOTO | 3aBOLCKUX
conpOTMBne—| TeKy4eCTu |
|ynnMHe— | remneparype, °C | mBa TPYOB |CBapHHX mBOB| HUE
curma_ 0,2, |
|HM6, { I I { |Hepa3pymam— | curMa_B,
MIla |
| % -20 -40 -60 |mMM METOINOM | MIla
| I I I I I I I
I |
YTJIepOOMCTEHIE & | | | | | | |
|
| | | | | | | |
Bcr3cnb |22 | 3 | 3 | - | 1o00° | 100% | 372
225 |
| | | | | | | |
10 |24 | | | | | | 333
206 |
| | | | | | | |
20 |21 | | | | | 412
245 |
| | | | | | |
I I I I I I I I I
HusxkosmermpoBaH— | | | | | |
|
Hete : | | | | | | | |
| | | | | | |
17rc, 17r1c, |20 | - | 3 | - | 80° | 100% 500
350 |




17r1Cy | | | | | | |

09T2C |20 |l - 1 - | 3 | 80° | 100% 470
265 |
| | | | | | |
| |
|HpuMeuaHue - Ilpy OpMMEeHEeHMM YIJIEPOOMUCTEX CTajley B paroHax ¢} pacueTHOMU

TeMIepaTypoil HapyXHOTO

|Bosmyxa mna mpoextmpomanmus oromienma oT MmHyc 21 mo mmHyc 30°C ymapHas — BASKOCTb
npoBepsAeTCcsa Ipu

TeMnepaTrype MUHYC 40°cC.

MpunoxeHne B

MeToauka pacyeTa KOMNEHcaLuum TemnepaTypHbix gedopmMaumn

B.1l YcaoBHEE 0O0O3HAUEHUI
B.2 MeTonuka pacueTa
B.3 Brbop M pacyeT KOMIEHCUPRVIMUX YVCTPOMUCTB

B.1 YcnoBHble 0603HauYeHus

F - IJIOWAIb IIOIEPEYHOT'O CEUYEeHUsS CTEeHKM TPpyOH, MM2;

cT
F - mjomank OeMCTBMUA BHyTpeHHero mnabejieHusa (0,785D BH.2), MM2;
1
D - BHYTPEHHUNM IMaMeTp TpyOB, MM;

BH
D - HapyXHBM IMaMeTp TpPyObl, MM;

H

D — HApPyXHBM OMaMeTp TEeIJIONPpOoBOIa NO ODOJIOUKe, MM;

[e]e)

D - HapyxublM nmameTp CK no cunbdoHyYy, MM;

CK

S — HOMMHAJIbHAasa TOJIIMHA CTEHKM TPyYyOBl, MM;

f - ynejibHasg Ccujla TPEeHUS Ha eIVMHULY OJIUHE TpyOw, H/M;

TP

MO — KOBQOUUMEHT TPpeHUS IOJUATUIIEHOBOM OOOJIOUKM 10 TPYHTY;
(0371 - YyTOJI BHYTPEeHHETO TpeHus TPyHTa, ITpamn.;

Ip
raMMma ~ YIOesbHHM Bec OyJaboel, H/M3;

ITYJIBIIBEL



omMera - OOBeM MyJIbIbl, BHTECHEHHOM TeIJIONpOoBOIOM, M3 /M;

Iy JIb ITB
g - Bec 1 M TemonpoBoma 6es3 Bomel, H/M;
TPy OB
q - Bec 1 M TemionpoBoma C Bozmoi, H/M;
TPy OBL
q - BecC cJjiog TpyHTa Hanm Tpyodoi, H/wm;
TpyHTa
TaMMa - yIOeJIbHBEIM BeC TpyHTa, H/M3;
Z - TayOuMHaA BaCHIKU IO OTHOUEHUI K OCU TPyOH, M;
R - BepTHKajibHag CcTabunmsaupyilad HaTpy3kKa Ha 1 M Tpy6er, H/M;
cT
S - cmBuUrammas cuia, BO3HMKAKIAS B pesybTaTe OemcTBuUsa
coBuUTa naBJieHUsS TPYyHTa B COCTOSHMM [OKOd, H/M;
t , - MakcuMaJbHas pacyeTHasa TeMIepaTypa TenjoHocuTend, -C;
1
t - ©pacueTHas TeMIepaTypa HapyXHOTO BO3Oyxa IJiS IPOSKTUPOBAHUI
0 OTOIJIEHUS (CpenHsas TeMIepaTypa HapyXHOTO BO3Oyxa HauboJee
XOJIOOHOM NATUIHEBKM obecleueHHocTwio 0,92), °C;
t - MOHTaxHasd TemnepaTypa, _C;
MOHT
curMa - pacueTHOE OCeBOe HampsaxeHue B Tpybe, H/Mm2;
pacu
curMa — HanpsxeHue B TpyOe OT CUMJIH XeCTKOCTM CuJIbbOHa KOMIEeHCcaTopa,
X H/Mm2;
curMa - HanpsgxeHme OT COOCTBEHHOTO Beca TerJionpoBoma, H/MmM2;
ns3
cuIMa - pacrarmparnuee OKPYXHOE HalpdaXeHune oT BHYTPEHHET O
pact namJjieHusa, H/mMm2;
curMa - momnyckaemoe oceBOe HalpsaxeHue B Tpybe, H/MMm2;
oo
curMa - IONOJHUTEeJbHOEe HalpsXeHMue, BO3HMKAKIEee B TpyBe npu
oc ocreBaHMM orT t 0 mo t mmH, H/MM2;
S - osbbexTMBHAA nJjonaib [IOIIEPEYHOTI'O ceueHusa CUIbOOHHOTO
20 KOMIlIeHCcaTopa
2
S = 0,785 D , CM2;
20 Ccp.cunbdoHa
C - XeCTKOCTBb OCeBOIro xoma, H/cMm;

Jambna



JaMboa - aMIIMTyIa OCEeBOI'O XOoIa, MM;

L - paccTogHMe MexIy HENOINBWXHEMM OIlOPaMM MJIM YCJIOBHO  HEIOINBMKHEIMU
CedeHMsAMM TpyOBl, M:

L — PacCCTOdAHME MeXOy INOIOBMXHEBEIMM OIlOpamMM, M;
IOOB

L - nacnoprtHasa pamHa CK miam CKY, wMmMm;
CKYy

P - pacnopHasa cuijla CUJIbQOHHEIX KOMIIEHCAaTOpPOB, H;
b

P - cuJjla XeCTKOCTM CUJIbQOHHEIX KOMIIEHCATOPOB, H;
X

f - CcuJjla TpeHMsA TelJonpoBOoda O TIPYHT Ha ydacTkax OeCkKaHaJIbHOM
TP npokJjiankm, H;

P - BHyTpeHHee npamjeHue, MIa;

N - oceBoe (cxmumMmamunee, pacTdrmMBapimee) ycuiave B Tpyde, H;

W - MOMEHT CONPOTUBIIEHMA IIOINEPEUYHOI'O CeYeHMA CTEHKU pr@m

4 4
0,1 (b - D )
H BH 3
W = CM
D
H
ansda — KO30OMUMEHT JMHEMHOTO pacmmpeHus ctasmu, 0,012 mm/M°C;
I — MOMEHT MHEepUUM TPpyOH
4 4 4
I=20,05(b - D ), cM ;
H BH
t - MMHMMaJbHas TeMIepaTypa B YCJOBMAX 3JKCIJlyaTauum (t mMoHT, t ymnopa
3 Wi Jodadg npyras TeMIepaTypa) . BreIOOP t ® BHIOJHAETCH
IPOEKTUPOBIMKOM 10 COIJIACOBAHMIO C 3aKal3UMKOM M DKCIJIyaTUPYOLEeN
opraHm3almnen.

B.2 MeTommka pacueTa

[IlpenesibHasa IOJIMHa KOMIIEHCHMPYEMOT'O MNPAMOIO ydacTKa TelJonpoBOola MexXIy
HENOOBMXHOM OINOPOM (MM eCTEeCTBEHHO HEINOIBWXHEM CeUeHMeM TpyOrl) 128
KOMIIEHCHUPYKRIMM YyCTPOMCTBOM HeEe IOJDKHA IIPEeBHIIATH npeneJybHOM OJIVHEL,
paccuMTaHHOM 110 dopMyJie

curMa F
OO CT
L = ’ (B.1)
max f
TP
roe F - IJIOWAIb IIOIIEPEYHOT'O CEUYEeHUs CTEHKM TPpyOH, MM2
cT
F =mmu(D - s)s, (B.2)



D - HAPYXHHY OMaMeTp TpPpyOB, MM;

H
S — TOJIIMHA CTEeHKM TpPpyOBl, MM;
f - yIOeJjibHasg Cujla TPEeHUS Ha eIVMHUIY OJIUHE TpyOw, H/M
TP
-3
f =wMo [(1 - 0,5sindu )rammaznmuD x 10 + g 1. (B.3)
TP P (o]} TPy OBL
[IpyMeHeHMe KO30OMUMEHTOB Neperpy3ku: 1,2 - K IOJOTHOCTM I'pyHTa; 1,1 -
K Becy TpyOH; 1,2 - K Becy MU30JSLUUNU;
MIO - KO20OMUMEHT TPEeHUS [IOJIMBTUIIEHOBOM OOOJIOUKM II0 TPYHTY, IIPHU
TPEHUM IO IIeCKy IolyckaeTcs npuHumMaTe Mo = 0,40;
q - Bec 1M TemyonpoBoma Cc Bomoy, H/m;
TPyOEL
TaMMa - YIOeJbHBEM BeC TPyHTa M BOIb, H/M3;
Z - TJIyOMHa 3BaCHIKM IO OTHOWEHMI0 K OCU TPyYyOHB, M;
curMa - IOOMyCKaeMoe OCeBOe HalpsxeHue B Tpybe, H/mM2
oo
2
curMa = 1,25bu. KB. kopeHb (1,04 [curMma] - 0,4 [curmalP
pr{ods n
2
D
BH
P + 11), (B.4)
2 (D + s)sou
BH
bn - KO2(QPMUMEHT CHMXEeHMS [IPOYHOCTM CBAPHOTO WlIBa IPM pacueTe
Ha OaBJIeHMe (OJI19 BJIeKTPOCBAPHEX TpyO), HOpuHMMaeTcd o [5].
[Ipy MOJIHOM MPOBape MBa ¥ KOHTPOJIE KaueCTBa CBAPKM IO BCeM
OJMHE HepaspywaomuMy MeTomamu om = 1; [0Opu BLHOOPOUYHOM
KOHTPOJIe KauecTBa CBapku He MeHee 10% mnamuel mBa & = 0,8, a
mMeHee 10% - oém = 0,7;
P - M30OBITOUYHOE BHYTPEHHee nabJjieHue, MIlla;
bn - KO2QPUUMEHT CHUXEHMUS IIPOUHOCTM CBAPHOI'O IMIBa I[IPM pacueTe Ha
usrmb. Illpu Hammuuy usrmba o = 0,9, a mopm OTCYTCTBUU

usruba om um =1.

JonyCTMMO MNOJIb30BATHCSA NPUOIMKEHHBIMM QOPMYyJIaMM :
npm ¢u m = 1:

curMa = 1,25[curmal, H/Mm2; (B.5)
oI

npu: ¢u m = 0,8:

curMa = 1,125[curmal, H/mMm2; (B.6)
Ior

D — HAPYXHE OMaMeTp TeNJIONPOBONa IO MNOJIMBTUIIEHOBOM OOOJIOYKeE,

06 MM, IJIg KOHCTPYKLMI TeIJIONPOBOIOB C BEJIMYUMHOM anresmum

TEIJIOUB0NAUMK K Tpybe M o000Jouky K Tenjomzongaumm >= 0,15
Mlla, mpM MEHBUIMX BHAUEHMAX pPaACUETH BEeOyTCsa o D H TPyO"L;
bun - YyTOJI BHYTPEeHHETO TpeHUs TpyHTa (IOJjsa necka ou = 30°).
Tp p

[lpenmesibHaa OJMHa KOMIIEHCUPYEMOTO yuacTKa TEeIrJIonpoBsooa MOXeT OBITH



yBeJIMYEeHa Pa3HBIMU CHOCO@aMM, HalpuMep, IyTeM:
— INPVMMEHEHMA CTaJlbHBIX pr6 C TIOBHIIEHHOM TOJIIMHOM CTEeHKMU;

- yMeHbIIeHUMS KosbbduumMeHTa TpeHus MO OOepTHBAHUEM TENJIONPOBOaa
IOJIMD TUJIEHOBOM IIJIEHKOM;
- YMeHbUIeHUMS 7 - TJUIyOMHB NPOKJIaOKM TEIJIONPOBOHAa, T.e&. BacChHIKM II0

OTHOUWEHMI K OCU TPYyOHI;
— IIOBBILIEHMS KadeCTBa CBAapPHBIX WBOB M IpP.

[Ipumep
OnpenenmThs MNPEeNesibHY IJMHY OPSIMOTO ydacCTKa TerJionpoBola auameTpoMm 159
x 4,5 MM, pabouasa Temmneparypa 130°C, pabouee maejeHme 1,6 Mla, Marepuan -

crane Bcr3cnb. I'PyHT NeCdaHl, yYI'OJl BHYTPEHHEI'O TPeHMA IPyHTa ¢u rp = 30°,
PAaCCTOSHME OT IMOBEPXHOCTM 3eMJIM OO Oocu TpyOw Z = 1,0 M.

HoMrHaJbHOE JomnyckKaeMoe HampsSxXeHue mOJisg 3aJaHHOTO MaTepuasia npu
remneparype 130°C [curma] = 137 H/mm2.

[Inowalb MNONEPEeYHOT'O CeUYeHUSd CTEeHKU TPpyOH:

F = m(D - s)s = 3,14(159 - 4,5)4,5 = 2183 mm2.
cT H

YoesnbHas cujla TPEeHMs Ha eIOVHUIY OJIMHEL TPYOH :
-3
f = Mmo[(1l - 0,5sindm ) ramma Z mm D x 10 + g ] =

TP p o6 TPy OB

3 -3
=0,4[(1 - 0,5x0,5)1,2 x 15 x 10 x 1,0 x 3,14 x 250 x 10 + 503] =

= 4400 H/wM.
JlonyckaeMoe OCeBOe HalpAXeHME:

curMa = 1,25 [curma] = 1,25 x 137 = 171 H/MmMm2.
oI

[lpenesibHasA IOJIMHA [NIPSAMOTO ydacCTKa TEeIJIONPOBOIA:

curMa F
pafe)s SNeL 171 x 2183

max f 4440
TP

HpM YBEJIMYEHNUNM TOJIIMHEI CTEHKM pr@bl, HanpmMep, oo 6 MM:

F = 3,14(159 - 6)6 = 2882 mm2.

cT

f=20,47(1 - 0,5x%x 0,518 x 10 x 1,0 x 3,14 x 250 x 10 + 508] =
Tp 4445 H/M.

171 x 2882
L = —— = 110,9 M.
max 4445

B.3 BbiGop 1 pacyeT KOMNEHCUPYHOLWMUX YCTPOUCTB

KomneHcauus TennoBbix AedopmMauui  TennonpoBoga MOXET OblTb OCYLUECTBiEHa CcnegyroLmmm
KOMMNEHCUPYIOLLMMWN YCTPONCTBAMWN N CUCTEMAMM:;
| rpynna (yctponcrea)



a) c [l-obpasHbiMK KOMMEHcaTopamu, yrrnamu noBopoTa Tpacchl B Buae [-o6pasHbiX, Z-06pasHbix
KOMMEHCaTopoB;

6) ¢ cunbdoHHbIMK kKomneHcaTopamu (CK) unm cunboHHBIMKY KOMMeHcHpyowmnMK ycTponcTBamu (CKY).

Il rpynna (cuctemsl)

a) cMCTeMbl C NpeABapuTENbHBIM HAarpeBOM [0 3aCbIMKW PYHTOM;

6) cucTemMbl CO CTapTOBBIMU KOMMEHcaTopamy, 3aBapuBaeMbIMy Nocne npeaBapuTenbHOro Harpesa.

KomneHcupytoLme ycTponcTea rpynnbl la MoryT pasmeluaTbcs B Nobom MecTe Tennonposoaa.

Mpy 3TOM NPOTSHKEHHBIN TENSIONPOBOA MOXET UMETb TPU BUAA 30H:

- 30Hbl u3rmba L_H - yyacTkm TennonpoBoda, HEMOCPEeACTBEHHO MPUMbIKAOLWME K KOMNeHcaTopy.
TennonpoBog Npu HarpeBe nepemeLLaeTcsi B 0CEBOM M BOKOBbIX HanpaBneHusXx;

- 30HbI KOMMeHcaumn L_k - y4acTkm Tennonpoeoda, npuMbiKalowme K KOMNeHcaTopy, nepemeLyatoLimecs
npu TemnepaTypHbIX gedopmaumax. YyacTkm narnba BKNOYATCA B ANMHY Y4aCTKOB KOMMAEHcauuu;

- 30Hbl 3auwemMneHnsa L_3 - HenodBwkHble (3alleMeHHbIe) yvyacTkv Tennonposofa, MpUMbIKaloLlme K
HENOABWXHbIM OMopaM WM €CTeCTBEHHO HEMNOABWXHbIM CeYyeHussM TpyObl, KOMMeHcaums TemnepaTypHbIX
konebaHuin B KOTOPbIX MPONCXOAMUT 3a CHET U3MEHEHMWS OCEBOT0 HamnpsKeHMs.

B obwem cnyvae gecpopmauus Tennonposoga Oenbta_L paccumTbiBaeTcsa no opmyrne

IDenrTal. = HenbrTal - JenbTal - JenpTal + IensTal , (B.7)
t TP oM o)
roe JesbTal - TeMIepaTypHas nedpopmaums;

t

OensTal - mebopMaumsa Mnon OeMCTBMEM CUJI TPEeHMUS;
TP

OenbTal - nebopmauMsa OT BHYTPEHHEIO IaBJIEHUS;
P

IenvTal - peakuusa newmnoepa (rpyHTa, YIOPYI'MX IOOYUIEK, XECTKOCTU
oM OCeBOT'O KOMIIEHCcaTopa, yhnpyroctu [I-obpaz3HeXx, ['-oOpa3HHX,

Z-00OpasHEX U OPYTIUX KOMIEHCHPYUMX YCTPOMCTB) .

Beibop n pacdeT komMneHcupylwmx ycTporcte rpynnbl la ([-06pasHbix, M-06pasHbix, Z-06pasHbix
KOMMEHCaToOPOB, YITIOB MOBOPOTa Tpacchl U T.M.) pEKOMEHOYETCS MPOU3BOAUTbL MO KOMMLIOTEPHOM NpOrpaMme unu
no HoMorpaMMam.

Pa3smelleHne KoMneHcupylowmux yCcTponcTB rpynnel  la  Haubonee adhdekTmBHO B cepeauvHe
KOMMEHCUPYEMOro y4acTKa.

Mpu M-06pasHbix KOMNeHcaTopax pekoMeHayeTcs ANnHY Hambonbliero nreva npuHnmatb < 60% obLen
OJTMHBI yYacTKa.

Mpn HanuumMm yrnoB NOBOpPOTa TpPacChbl PEKOMEHAYETCS1 MUCMOMb30BaTh MX B KA4YeCTBE KOMMEHCUPYIOLLMX
YCTPONCTB.

[nuHa yyacTka Tpyb B 30HE KOMMEHcaLMm MOXeT ObITb onpeaeneHa no ynpoLeHHon dopmyne

F
cT -3
L, = — E anbdpa HenpTat 10 , (B.8)
K f
TP
roe f - yImejibHas cujla TPEeHUsS Ha eIVHULY IOJIUHHE TpyOw, H/M;
TP
F - IJIomAaIb KOJIBLIEBOT'O CEUYeHUus TPyOH, MM2;
cT
anbda - KO30QULMEHT JMHEMHOTO pacumupeHmsa cranmu, Mm/M°C;
E - MOIyJib YNPYT'OCTM MaTepuajia TpyOw, H/MM2;
HenbTa - mpMHMMAaThL paBHEM (t - t ), °C;
t 1 i}
t - MMHVMAaJIbHAS TeMIlepaTypa B YCJIOBUAX BKCIJIyaTauuu
€] (t , t u T.Oo.)

MOHT yrnopa

Bbibop t 3 mpom3BoaMTCs NpY NPOEKTUPOBAHUWM MO COTMMAaCOBaHUIO C 3aKa34MKOM M IKCMyaTupytoLlen
opraHusaumen.



MakcumarnbHoe yanvHeHne 30Hbl KoMmneHcauun [enbtal Kk npu Harpese Tennonposoda Mocrne 3achinku
TpaHLLUEeN rpyHTOM MOXHO OnpeaenvTb Mo YNpoLLeHHON dhopmyre

2
f L
-3 TP K
IDenvTal., = JenpTal - HenbTal = anpdpa (¢t -t )L x 10 - ——, (B.9)
K t TP 1 5 K 2EF
cT
roe anbda - xO30OMUMEHT JMHEMHOI'O pacCllMpeHua CcTaly, MM/ M* °C;
t - MakCHMaJlbHafd pacyeTHasd TeMIepaTypa TelJioHocuresd, - C;
1
t - MMHMMAaJIbHasA TeMmIeparypa B YCJIOBMAX 3JKCIJyaTaumu. Bubop t 3
i} BBIIIOJIHAETCS I[IPOEKTUPOBULMKOM II0 COIJIACOBAHMIO C 3aKas3uUMKOM U
SKCIJIyaTUPYWIEN OpTaHM3aluen;
L - IOJMHa 30HH (ydyacTka) KOMIeHCauuu, M;
K
f - yImeJjibHasg Ccujla TPEeHUS Ha eIVMHULY OJIMHE TpyOw, H/M;
TP
E - MOIyJib YINPYyI'OCTM Marepuana TpyOe, 2x10(5) H/mMm2;
F - IJIomAalb IIOIIEPEUYHOT'O CEeUYeHUS CTEeHKM TPpyOH, MMZ.
CcT

B dopmynax (B.8) n (B.9) ¢ uenbio ynpoLLeHns NPOeKTHbIX PacYeTOB He yYTeHbl ABa YneHa:

[(0,5-0,3)curma_pact], H/MM2 - oceBasi cocTaBnswwas pacTArMBaloLLEro OKPYXXHOro HanpspkeHus OT
BHYTpeHHero aasneHus. MNMpu paclumpeHnmn yumTbIBaeTCsa C NONOXUTENbHBIM 3HAKOM;

[N_r/F_cT], H/MM2 - BnuaHue ycunusa OT akTUMBHOW peakumm rpyHTa. [pu paclumpeHun yyuntbiBaeTcst C
oTpuuaTernbHbIM 3HaKOM.

Hemndep - NoponoHoBble MNOAYLIKM, TeM Ooree KaHanbHbIE YYacTKW, MPaKTUYECKU He NpPensTCTBYHOT
cBOOOOHOMY pacLUMpPEHMIO TENMONpoBoda M CBOAAT K MUHUMYyMY BnusiHne N_r/F_cT. BTopon uneH mMoxeT ObiTb
3aMeHeH BENUMYMHOM ynpyron gecopmaunm komneHcaTopa.

Bbibop 1 pacyeT KOMMNEHCMPYHOLLMX YCTPOMCTB rpynnbl 16 pekoMeHayeTcs Npou3BOANTb MO PaCYETHbLIM
dopmynam n Tabnuuam, NpMBeAEHHbIM B PEKOMEHAALMAX MO NPUMEHEHNIO OCEBbLIX CUMBbGPOHHBIX KOMMEHCATOPOB
N CUIb(OHHBIX KOMMEHCUPYIOLLMX YCTPOMCTB KOHKPETHbIX npeanpuatui - narotoeutenen CK n CKY, npoaykums
KOTOPbIX, KaK NPaBuso, OTNIMYAETCA KOHCTPYKTUBHO U TEXHOSOTNYECKU.

[nvHa yyacTka, Ha koTopoM yctaHaenueaetca ognH CK unn CKY, paccunTbiBaetcs no hopmyne

Jambna 0,9 x 2 x nambgma
L = < L , (B.10)
M ansha(t - t ) max
1 0
roe JamMfbma - aMIUIMTyIa OCEeBOTO XOIa, MM;
anbba - KODOOULMEHT JIMHEMHOTO pacumpeHmus cranam, MmM/M°C;
t - MakCMMaJlbHafd pacuyeTHas TeMIepaTypa TellJloHocuresda, - C;
1
t - pacueTHasa TeMIepaTypa HapyXHOTO BO3Oyxa IJIS NPOSKTUPOBAHUI
2 OTOIJIEHUS (CpelHsasa TeMmIepaTypa HapyXHOTO BO3Oyxa Haubojee
XOJIOOHOM’ NIATUOHEBKU oBecrneueHHOCTRIO t 0(0,92)) 1o

CHull 23-01, °C.

KoadpduumeHT 0,9 npyHMMaeTcs Npyu HanNMyYMM Ha yvacTke KaHanbHOW u 6eckaHanbHOW npoknagok, 1,15 -
npu 6eckaHanbHON NpoKnagke.

Mpumep
Onpenenntb MakcmarnbHY OfIMHY ydacTka, Ha KOTOPOM yCTaHaBnMBaeTCsl OAMH koMneHcaTop Dy = 150
MM Tuna KCO:

Jambra 0,9 x 2 x namBgoa 0,9 x 2 x 50
L = = = 41,7 m < 84 wMm.
M ansda(t - t ) 0,012 (150 + 30)




OnuHa 3oHbl koMneHcaumm L_k npy npumeHennn CK n CKY paccuntbiBaeTcsa no popmyne

F
cT -3
L = —— [E x anbda x menbTat x 10 + (A - 0,3) curma 1, (B.11)
K f pacrT
TP
roe A - KO®0OMUIMEHT, YUMTHBALIMY aAKTUBHYH IJiomanb cuilb®oHa CK wmim
CKY:
2
A =0,5[1-(D /D ) 1; (B.12)
C H
f - yImesbHas Cujla TPEeHMS Ha eOMHULY IJIMHE TPpyOs, H/M;
TP
F - IJIomalb KOJIbLIEBOT'O CEeUYeHUus TPyOH, MM2;
cT
ansbda - KOPOIMUMEHT JIMHEMHOTO pacClMpeHMs CcTalu, MM/M°C;
E - MOIYyJib YNPYyT'OCTM MaTepuajia TpyOw, H/MM2;
nenpTat - npuHMMaThL paBHEM: t 1 - t_O, °C;
D — HaAPYyXHEM OMaMETP TPyOB, MM;
H
D - IOvaMeTp, XapakTepusywouui sdOeKTUBHY JoWalb CUJIbOOHA, MM:
c
D = 1,13 K. xopeHb (S ),
c 20
S - sbbexTMBHAS IJIomWAaIb CUIbOOHA.
20

Cuctembl komneHcaumum Il rpynnbl He TpebylT yCTaHOBKM MOCTOSIHHO AENCTBYHOLLMX KOMMEHCUPYHOLLMX
YCTPOWCTB.

KomneHcauusi TemnepaTtypHbIX AedopMaunii NMpoUcxXoauT 3a CHYET U3MEHEHWUS OCEBOr0 HarnpsKeHus B
3awlemrneHHon Tpybe. [loaTomy obnacTtb NpUMEHEHWsI TennoBbiXx ceTe 0e3 MOCTOSHHO [OEeWCTBYHOLLMX
KOMMEHCUPYIOLLUX YCTPOWCTB OrpaHnyeHa AonyCcTMbIM nepenagom TemnepaTyp genbrat.

Cuctembl |l rpynnbl NPUMEHSOTCA, Kak MpaBuno, B Crydasx, Korga Tpacca COCTOMT M3 AMMHHbIX
NPAMOSIMHENHbIX Y4aCTKOB C 30HaMu 3allemneHms L_3.

MakcumansHO gonyCcTuUMbIV nNepenag TemnepaTtyp AenbTat ¢ yyeToM npegBapuTenbHOro Harpesa, 06bIYHO
npuvHumaemoro pasHbiM 0,50enbTat, He JOMmKeH NpeBbIWaTh:

3
1,8 curma x 10
IOom
menbTat = . (B.13)
anvdba E

OrTcroga makcmanbHasi Temneparypa TennoHocutens t 1:

t = pgespTat + t , (B.14)
1 e}
Toe curMa - momnyckaemoe oceBOe HalpsaxeHue B Tpybe, H/mMm2;
oo
anbda - KO20OMLMEHT NIMHEMHOTO pacuMpeHusa cTanam, MM/M°C;
E - MOIyJib YINPYT'OCTM MaTepuajia TpyOw, H/MM2;

menbTat - cremyer mpmHmMatTs (t 1 - t »), °C.



Mpumep

Onpenenntb MakcumarnbHyl0 TemnepaTtypy TEnnoHOCUTENs Ans MpsMOro ydactka npu [curmal = 137
H/mmM2 nt 3=t moHT = 10°C.

CornacHo dopmyne (B.5) gonyckaemble oceBble HaNPsHKeHUss cocTaBnsaoT curma_gon = 1,25 x 137 = 171

H/mm2.
3
1,8 x 171 x 10
menbTat = = 128°C.
5
0,012 x 2 x 10
OTCPOD,a MaKCcumMarnbHada TeMmneparypa TenjioHOCUTENA:
t = gempTat + t = 128 + 10 = 138 °C.
1 MOHT
CI/ICTeMbI, OTHOCALWMecA Ko lla rpynne, - Hpe,D,BapMTeﬂbelﬁ Harpes 00 3acCbINKMN rPYHTOM!
- MOHTMPYIOTCS M [0 3achIMKN FPYHTOM HarpeBatoTcs 40 TemrepaTypbl npeasaputensHoro Harpesa [t_n.H]:
t + t
3 1
t = (B.15)
m.H 2

- TENNONpPoBOAbl 3ackinatoTcs. Temnepatypa HarpeBa [OSHKHA MOAOEPKMBATLCS OO MOSHOWM 3achInky MX
rpyHTOM. 3atem TpyGoMpoBOAbl OxnaxzdalTcs A0 TeMnepaTypbl MOHTaxa. B 3awemneHHon 3oHe L_3 ypoBeHb
HanpsbkeHun, H/mm2, 6ypoet npubnmnanTenbHO paBeH:

-3
E x anpdpa x menpTat x 10 , (B.16)

CurMa
ocC

Toe gnenbTat t 1 -+t n.u °C.

3aTtem TennonpoBoa HarpeeaeTca Ao paboyeii TemnepaTypbl.

B cuctemax, oTHocsaLWmXcs K rpynne 116, npegycMaTpuBatoT NPUMEHEHUE CTapTOBbIX KOMMNEHCATOPOB.

CucTeMa MoMHOCTbIO MOHTUPYETCS B TPaHLLEE M 3achiNaeTcs rPYHTOM (3a UCKIMIOYEHWEM MECT YCTaHOBKM
CTapTOBbLIX KOMMEHcaTopoB). 3aTeM cucTemMa HarpeBaeTcs [0 TemnepaTypbl, Mpy KOTOPOW BCe CTapTOBble
KOMMeHcaTopbl 3amblkaloTcst. [locrme 4Yero OcCyL|ecTBNSeTCA WX 3aBapka. Takum o6pa3oMm, CTapToBble
KOMMeHcaTopbl Cpa6aTblBa|'OT OOMH pas, nocrne 4yero cucrtema npeBpallaeTca B Hepa3pe3Hyro M KoMneHcauuna
TemnepaTypHbIX PacLUMPEHU B [JanbHeLleM OCYLLECTBIAETCS 3a CHET 3HaKoMNepeMeHHbIX OCEBbIX HamnpsKeHWUn
CXaTuna-pacTaXXeHus.

MakcumansbHo 0onyctnMmoe pacCtodHue, M, Mexay CtapToBbIMX KOMNEHCATOpaMn CoCTaBndeT

200 F
cT -3
L = — (2 curma - aimsda E (¢ -t ) 10 ), (B.17)
CT.K f IOTI 1 e}
TP
roe f - yImejibHas cujla TPEeHUsS Ha eIVHULY IJIMHE TpyOw, H/M.

TP
MpumeHeHne koadpurumeHTa neperpysku - no 4.3.2;

F - IJIoWAaIb KOJILLIEBOT'O CEUYEeHMS TPyOH, MMZ;

CcT
aneda - KO2QOMUMEHT JMHEMHOTO pacUlMpeHmsa cTanu, MM/M x °C;
E - MOOyJib YNPYT'OCTM MaTepuasya TpyOw, H/MM2;



[unanasoH TemMmnepartyp npeaBapuUTernibHOro Harpesa, npu KOTopbiX MOXeET ObITb OcCyulecTBlieHa 3aBapkKa:

curMa
max oI 3
t =t =t 4 — 10 ; (B.18)
I.H I.H i} anbda E
curMa
min oo 3
t =t =t - — 10 . (B.19)
I.H m.H 1 anbha E

$opmyna (B.18) vMcxoguT M3 AOCTMKEHWUS OOMYCTMMbIX OCEBbIX HAaMPsXKEHUWM B XONMOOHOM COCTOSIHUW
TpybonpoBoga nocrne BbINOMHEHUS pacTshkku, a dopmyna (B.19) - n3 OOCTUXKEHUS TakKMX XKe HanpskeHun B
paboyem cocTtosHuM. B mHTepBane ot t(max) n.H go t(min)_n.H nobasa t_n.H GygeT yooBneTBOpsATb YCMOBUSIM
NPOYHOCTH.

t_5 - TeMnepartypa, NP1 KOTOPON MOHTUPYIOTCH CTapTOBbIE KOMMEHCATOPbI.

Mpy npoekTUpoBaHWM crieQyeT yuuTbiBaTb, YTO t 3 MOXET WM3MEHSTbCA B npedenax oOT Hyns (npwu
ONNTENbHOW OCTaHOBKE HarpeBa CETeBOW BOAbl) 4O pacHeTHOW TemnepaTypbl Hapy)XHOro Bo3gyxa, MpuUHMMaeMon
Anst pacyeta oTonneHust (Npu rmybuHe npoknagku meHee 0,7 Mm). [MoaToMy pekomeHOyeTcs npuHMMaTth t M.H
Onn3Kko Kk cpeaHen, onpeaeneHHol no dopmyrne (B.15).

C nomollbto HarpeBa A0 TemnepaTypbl t M.H M 3aBapku CTApTOBOrO KOMMEHcaTopa OCYLLEeCTBISeTCH
pacTsbkka TpybonpoBoga Ha BenuunHy aenbtal

0,25 £ L
TP CT.K
menpTal = L (anbba menbTat - ), (B.20)
CT.K n.H E F

roe geJsbTat =t -t
IT.H ITI.H €]

Ecnv no KOHCTPYKTMBHBIM COOBpPaXXeHUsIM pacCTOsiHME MexXady CTapTOBbIMW KOMMeHcaTopamu Tpebyetcs
yMeHbLWNTb, B dhopmyny (B.20) BMECTO MakCuMarnbHO AOMNYCTUMOro 3Ha4yeHus L_CT. K nogcTaBnseTcsa pearnbHoe.

Mpumep

Onpenennte NpegenbHO JOMNYyCTUMOE pPacCTOosHME MeXOy CTapTOBbIMM KOMMEHcaTopamu, TemnepaTtypy
npeaBapuUTENbHOrO HarpeBa M BENMUYMHY PaCTSKKU NPU CRneayroLwwmnx CXoOHbIX AaHHbIX. Tpybonposog anameTpom
426 MM C TOMNWMHOW CTEHKM 7 MM C M30MAUMEN, HapyXHbIA AnameTp Koxyxa usonauum 560 mm, nnowagb
nonepeyHoro ceveHus Tpyobl 92 cm2, matepuan - ctanb Mapku 20, gaeneHve B paboyem coctosiHum 1,6 MMa,
Hanbornblias Temnepartypa TennoHocutenst 130°C, npu MoHTaxe komneHcatopoB - 10°C, Bec Tpybonposoga C
n30nAunen 1 BOOOW C y4eTOM KO3dhdumLmMeHTOB neperpysku 2122 H/m. TpybonpoBoa UMeET rnyOuHy 3anoXeHus B
rpyHTe Z = 1,1 M, OKpY>KaloLLNiA FPYHT - NECOK.

Onpegensgem gonyckaemoe oceBoe HanpsbkeHue no popmyne (B.4):

2
curMa = 1,25 x xB.kopeHb (1,04 x 148 - 0,4 x 148 x
nomn
2
412
x 1,6/ 1,0]) = 176,5 Mila
2(412 + 7)7 x 1,0

YpenbHasa cuna TpeHus no popmyne (B.3) cocTaBnser:
3 -3
f =0,4[(1L - 0,5 x 0,5)1,2 x 15 x 10 x 1,13 x 14560 x 10 + 2122] =
TP

11294 H/wMm.



MpenensHO OoNyCcTMMOE pacCcTosiHue MEXay CTapTOBbIMU KOMMeHcaTopamu - no dopmyne (B.17)
200 x 92 5 -3

L = — [2 x 176,5 - 0,012 x 2 x 10 (130 - 10) 10 1 = 106 M.
CT.K 11294

TemnepaTypa npeaBapuTenbHOro Harpesa - no dopmyne (B.18)

max 176,5 3
t =t = 10 + x 10 = 83,5°C;
m.H m.H 5
0,012 x 2,0 x 10

min 176,5 3
t =t = 130 - x 10 = 56,5°C;
m.H m.H 5
0,012 x 2,0 x 10

Mpumem cpeaHee 3HaveHne t_n.H = 70°C, Toraa oceBble HaNpskeHusl B paboyeM COCTOAHMIU COCTaBAT:

2
curmMa = 0,012 (130 - 70) 2,0 x 10 = 144,0 MIa < 176,5 MIla.

Onpegnensaem genstal no dopmyne (B.20)

0,25 x 11294 x 106
nenpTal. = 106 (0,012 x 60 - ) =.746 MM,
5
2,0 x 10 x 92

I
~J
(@)

|
Y
(@)

I
[e)}
(@)

o
Q

roe HesbTat
n.H

B npakTvke NMPOEKTHbIX U MOHTaXHbIX paboT JomnyckaeTcsl UCNonb3oBaTb NPUGIMKEHHbIE OpPMYrbl Arist
onpeaeneHns pacyeTHOro cxaTusl CTapToBOro komneHcaTopa [denstal, Mm:

I
O
(€3]
(a8

|
o+
=

HenbvTal anbda; (B.21)

ODensrTal = (t -t ) L anbda; (B.22)
IT.H MOHT CT.K

B mecTax ycTaHOBKM CTapTOBbLIX KOMMEHCATOPOB TEMMONPOBOAbLI AOIMKHBI UMETb MPSAMOSTMHENHBbIE Y4aCTKM
ONUHOM He MeHee 12 M.

[ns ymeHbLUeHMs1 BEMNWYMHBI TPEHMS TEMNMonNpoBoAa O FPYHT AonyckaeTcsi ero 06epHyTb NONUITUIEHOBOM
NMAEHKOMN.

TpaHLLelo B MecTax YyCTaHOBKWM CTapTOBLIX KOMMNEHCATOPOB CriedyeT 3achinatb TOSbKO MOCe BhINOMHEHUS
npeLBapuUTENbHOrO HarpeBa TEMMONPOBOAA, 3aBEPLUEHNSI CBAPOYHbIX PaboT M MOHTa)a CTbIKOBOIO COEANHEHMUS.

PacctosiHe OT cTapTOBOro KomrneHcatopa [0 MeCTa YCTaHOBKM OTBETBIIEHMSI OOSMKHO ObiTb HE MeHee
L cTk/3.

MpunoxeHune I'
MeToauka npoBepKu TensionpoBoga Ha YCTOMYMBOCTb

Kputnueckoe ycunue, H/m, ot Hanbonee HEBBLIFOLHOIO COYETaHUS BO3OEWCTBUIA M HArpy3okK, Npyu KOTOPOM
Hepaspe3HoW TENIONPOBOS, TEPSIET YCTONYMBOCTL, NOACUHUTLIBAETCA MO opMyne



1,1 N
R = —— 100 i, (r.1)
Kp EI
roe N - oceBoOe cxumMmawlee ycuame B Tpybe, H;
E - MoOyJyb YHOpPyTOCTM MaTepuajia TpyOv, H/Mm2;
I - MOMEHT UuHepuum TpyOE, CM4;
i - HavasNbHBM M3TUO TPYOBR, M:
L
Zichs
i = , (I'.2)
200
L - OJIMHa MEeCTHOTO M3TIMba TelJIonpoBOoIa, M:
Zichs
EI
L = 0,1 mm KB. KOpeHb (—), (I".3)
U3D [N |
roe |N| - abcosoTHOE 3HadeHUue BEeJIMUMHEL 0CeBOTO CXMMAKIMEeTo YyCUIMUI
B Tpybe, H.
BepTukanbHas Harpyska, H/m, okasbiBaeT cTabunuanpyroliee BnusiHue n onpegensietcsi no opmyne
R = q + g + 2 S > R , (r.4)
cT TPyHTa TPyOb coBura Kp
roe g - BeC TpyHTa HaI TerjonpoBomoM, H/M;
TpyHTa
q -.Bec.l.M TemyonpoBoma C BoIoi, H/M;
TPyOEhL
S - coeuramuas cuia, BO3HMKAKIASA B pes3yJbTaTe OeVicCTBUS
coBura naBJjieHMsS TPYyHTa B COCTOSHMM [OKOS, H/M.
[lna cnyyaes, korga ypoBeHb CTOSIHUS TPYHTOBbBIX BOZ HWbKE NYyOMHbI 3anoXeHust Tennonpoeoaa:
2
S = 0,5 ramma Z K tg om ; (I'.5)
coBura 0 Tp
2
D on
06
q = ramma [Z D - —_—1, (r'.o)
TpyHTa o0 8
roe TaMMa — YIOEeJIbHEM BeC TI'PYyHTa, H/M3;
Z - 1TyyOMHa 3BacCHIIKM 10 OTHOUWEHMIO K OCH TPyOH, M;
K - kKO02QdMUMEHT IaBJIeHMS I'pyHTa B CoCTogHuMM nokosg, K = 0,5;
0 0
bn - YyT'OJI BHYTPEHHEeI'O TPpeHMS I'PYyHTa;
Ip
D — HaAPYXHBEM OuaMeTp OOOJIOUKM, M.
[e]e}

OceBoe cxumatoLlee ycunue, H, B 3alLleMneHHOM yyacTke NnpsiMon Tpybbl C paBHOMEPHO pacnpeaeneHHon
BEPTUKaNbHON Harpy3kon:



-3

N = - [F (E anvda menbTat x 10 - 0,3 curma )y + PF 1, (. 7)
cT pacT 1
roe F - MJomalb KOJBbIEBOTO CeuyeHUs TPYyOB, MMm2;
cT
ansbda - KOPOIMUMEHT JIMHEMHOTO pacClMpeHMs CcTalu, MM/M°C;
E - MOIYyJib YNPYyT'OCTM MaTepuajia TpyOw, H/MM2;
OenbpTat - NPMHMMATBL pasBHeM (t 1 - t MOHT), °C;
CuUI'Ma - pacTrdrmuBamiuee OKPYXHOE HalpdaxeHue oT BHYTPEHHET O
pact naBsjeHus, H/Mm2;
P - BHYTpPEeHHee naBJjeHue, MIla;
2
F - IJIomalb OEeVCTBUS BHYTPeHHero maBjenus (0,785 D ), MmMm2.
1 BH
Mpumep

MpoBectn npoBepky TennonposBoda AvameTpom 159 x 4,5 MM, nponoxeHHoro ©OeckaHamnbHO, Ha
YCTONYMBOCTb Npu Hanbornee HebnaronpusTHOM COYETaHUM Harpy3oK U BO3OewncTBun. [na cnydas, Korga ypoBeHb
CTOSIHMS TPYHTOBbLIX BOA HWKE TMyOVHbI 3anoXeHns TennonpoBoaa.

OceBoe cxumatoLLee ycunve B 3alleMreHHon Tpyoe

-3
N = - [F (E anpda menbTat x 10 - 0,3 curma ) + PF ] =

CcT pacT I1J1

5 -3
= - [2183(2 x 10 x 0,012 x 140 x 10 - 0,3 x 26,7) + 1,6 x 17662,5] =

-744262 H.

[OnvHa mMecTHoro n3rnba Tennonposoaa:

5
EI 2 x 10 x 664,4
L = 0,314 KB.xopeHb ( ) = 0,314 KB.xopeHb ( ) =
Zichl N 744262
= 4,2 M.

HavanbHbIn n3rnd Tpyobi:

200 200

Kputudeckoe ycunuve, npu KOTOPOM 3alLeMIeHHbIN Tennonposog npu 6eckaHanbHOM Mpoknagke TepseTt
YCTONYUBOCTb:
2 2
110 x N 110 x 744262
R = i= 0,021 = 9630 H/M.
Kp EI 5
2 x 10 x 664,4

Bec rPyHTa Hag TennonpoBo4oM:

2
D on 2
o6 0,25 x 3,14
q = ramma [Z D - ——1] =18000 (1 x 0,25 = ————) = 4058 H/M.
TP o0 8 8



Cpapvratowlasa cuna, Bo3HuKawlLas B pesyrnbrate OencTBus aaBneHuns FPyHTa B COCTOAHUN NMOKOA Npu Cbl/l =

35°:
2 2
S = 0,5 ramma 2 K tg ém = 0,5 x 18000 x 1 x 0,5 x 0,7 =
coBura 0
= 3150 H/m.
CrabunusumpyioLlas BepTukanbHasa Harpyska
R =g + g + 2 S = 4058 + 503 + 2 x 3150 = 10861 H/mM.
cT p TPy OB coBuUra

Ycnosue yctonumsoctn R_ct > R _kp, T.e. 10861 > 9630 H/m, BbinonHaeTcs.

Ecnn ypoBeHb pyHTOBLIX UMM CE30HHBLIX MOBEPXHOCTHbLIX BOA (MAaBOAOK, NOATOMMSEMble TEPPUTOPUN U
T.N.) MOXET NOAHWMATbCH Bblle rNyOuHblI 3anoxeHns 6eckaHanbHO MNPOKMaAblBaeMblX TEMMAONPOBOAOB, T.e.
CyLLEeCTBYET BEPOSAATHOCTb BCMMbITUS TPYO MpM MX OMOPOXHEHUWU, Heobxogoumblh Bec Gannacta, H/m, koTopbIn
OOIMKEH CoObLLMTL TEMMONPOBOAY HAAEXHYI0 OTpMLATENbHYHO NnaByvecTb, onpeaenseTcs no dopmyrne

R = K raMMa oMera + g q , (I'.8)
taJ BCILJI Iy JIbIIEL BCILI TPpyOH + H.II
roe K - kK02QIMLUMEHT YCTOMUMBOCTM MNPOTUB BCIJBTUA. lIpMHMMaeTCHd
BCILJI paBupM: 1,10 - 1Opu [OepUOOIMUYECKU BBICOKOM YPOBHE
TPYHTOBEIX BOI WJIM IIPY NPOKJIAIKax B 30HAX I[IONTOIJISEMBIX
Teppuropmi; 1,15 - nOpu nOpokjamkKax —II0 BoJIoTHUCTOM
MECTHOCTH;
ramMMa — YIOeJIbHEI BeC MyJIbIH (BOHOH M B3BEIIEHHBIX YacCTUl T'PYyHTA),
Iy JIb IIBL H/M3;
oMera - 0o0OBeM MyJibIbl, BHTECHEHHOM TerJjionpoBomoM, M3/M;
BCILJI
g - Bec 1M Temonposoma 6es3 Bomel, H/M;
TPYOBL
q - BeC HEeNOIBWXHEIX Omop, H/M.
H.II

Mpu BegeHun BONMU3KM 3eMnsHbIX PaAbOT cpeaHee paccTosHWE MeXay TennoTpaccon (npu AByXTPyOGHON
npoknagke) n 6poskon oTkoca X criegyeT onpenensite no dopmyrne



Pucyrnox I'. 1

15,4 N i
X >= + 0,25 Z. (I'.9)

E I K raMMa 7z
TaMMma

"PucyHok 1"

B aton hopmyne K(s) ramma - k0adphnUMEHT NACCUBHOIO AABMNEHMUS, NPUHMMAEMbIA AN Necka paBHbIM
3,0.

B 3aBucumocTu OT yrna HakrnoHa 60okoBoro otkoca anbga (pucyHok I.1), pacctositHue X npuHMMaeTcs:

- Npu ctganeda >= 0,5 - paBHbIM PacCTOsHUIO [0 BPOBKM OTKOCA;

- P BepPTMKasbHbIX CTEHKaX M BbleMKe rpyHTa 6e3 kpenneHui - X + 5(0,5 D_k+ 0,01), m;

- NPY BEPTUKambHbLIX CTEHKAX W BblEMKE FPYHTa C UCMONb30BAHWEM KpPEMNSEHUI NMPUHUMAETCHA pacCcTosiHUe
[0 MecTa BblEMKU TpyHTa.

MpuBeneHHbIe opMyInbl cnpaBeanvBbl Anst Criyyas, Korga BbleMKa rpyHTa npou3BoauTCs Ha ryOuHy He
bonee 0,1 M nog nNponoxeHHbIMU Tpybamu. B npoTuBHOM criydyae HeoOXoAMMO MPOBOAWTbL pacyeT C MOMOLLbIO
0O6LLMX aHaNUTUYECKMX METOAO0B pacyeTa Ha YCTONYMBOCTb.

MpunoxeHne O



MeToauka ucnbiTaHUMA CTbIKOB TEMSIONPOBOAOB C U3ONSALMEN U3 NeHoNnonuypeTaHa
B MOJIN3TUIIEHOBOW 000I04Ke

0.1 Hacrosiwaa meToaMka pacnpoCcTpaHAEeTCd Ha MCMbITaHWst CTbIKOB CTanbHbIX TPybOOMpPOBOAOB C
WHAYCTpUanbHOM NOIMMEPHON TENSIOM30MSaLUMEN.

0.2 VcnblTaHus TepMOyCaXKMBaKOLWMXCS 3NEMEHTOB [ANs  3afenkv  TEennou3oNMPOBaHHbIX  CTbIKOB
NPOBOOATCA Ha KOHTPOSIbHbIX Obpasuax ¢ guamMeTpoMm HapyxHow obonodku Tpybel 160 (200) mm Ha cTeHge

(pucyHok [.1).

3500

A‘ﬁs

i

R ST S X R X KIAAT N
o SR

1950

1 — cuctema oxnaxaeHwn; 2 — ¢parMeHT Tennonpoeoaa; 3 — HarpesaTenb, 4 — xamepa; 5 —

HAKNMHOE YCTPONCTBO; 6§ — MPYHT; 7 — MEXaHW3M NPOTHXKY; 8 — pasmelieHne TepMonap B Kamepe

cTexaa; 9 — TenNOM3oNAUMS KOHUEBLIX YHacTKOB; 10 — pasmellieHue TepMonap Ha dparmeHTe Tenno-
nNPoOBOACS

Pwcyrox 1. 1 — CreHn ang vicnbiTaHus TenNonpoBOA0B B YCAOBMAX NOA3EMHON
GECKaHILHON NPOKNAOKK

"PucyHok [1.1 CteHa Ang ncnblTaHNSa TENNONpoBOAOB B YCNOBUAX NoA3eMHoON 6eckaHansHON npoknaakun”

[.3 VNcnblTaHna npoBogATCca Npu cnegyowmx yenoBusax:

- nepea ucnbiTaHneM Tpyba BblaepxuBaeTcs B TedeHne 24 4 npu temnepatype 150°C;

- JaBneHWe rpyHTa Ha TennonpoBoy (ctatuyeckoe + anHammyeckoe) - 18 kH/m2;

- BbITECHEHWE rpyHTa COCTaBNsAeT 75 MMm;

- CKOpOCTb X0Aa Brnepes n3onuposaHHon Tpyobl - 10 MM/MUH;

- CKOPOCTb X04a Ha3aj n3onMpoBaHHON TpyObI - 50 MM/MUH;

- n3onumpoBaHHas Tpyba mncnbiTeiBaetcst Ha 1000 UMKNOB, rOe LMKIIOM CHYMTaETCst OAUH Xo4 Brepes v oanH
X0 Hasaf C MPOMEXYTOYHOM NPOBEPKON LLENOCTHOCTU TepMoycaxuaatoLlernca mydptel 300, 600 1 1000 unknos.

[0.4 OcHOBHble TpeboBaHWS K UCMbITAHUSIM:



- TemnepaTypHble U3MeHeHus Wwea byayT cnegoBaTb HOPManNbHOMY 24-4acoBOMY TemnepaTypHOMY LUKY
Ha NPOTSKEHWUN BCEro OTOMUTENBLHOIO NEPUOAA;

- NpWY OCTaHOBKE TEMNMOCETU TepmoycaxmsawLaacs mydTa OOMmKHa NPOTUBOCTOSATL TemnepaTypHbIM
N3MeHEHUsIM HapyxHoro Bo3ayxa -40°C n go 150°C (meTannunyeckom Tpyosbl);

- OONrOBEYHOCTb TEPMOYCaXKUBAOLLENCA MydTbl AOMMKHA ObITb HE MeHee 25 reT;

- TemnepaTypa Ha NOBEPXHOCTU TennonpoBoia He JoSmkHa ObiTb 6onee 40°C;

- B Ka4ecTBe MaTepuana 3acbInkn, HaxXOOsLErocsl B KOHTaKTe ¢ Tpybon, ncnonb3yetcs necok 6e3 ocTpbix
rpaHen ¢ MakcumarbHbIM pasMepoM NMeCUYNHOK He bonee 4 Mv;

- KO3(hPMLMEHT TPEHMST M3ONMPOBAHHONM TPYObl O rPYHT HaxoauTcs B npegernax 0,15 - 0,65;

- AVHaMu4yeckne paguanbHble Harpysku, Bbl3blBAaeMble OBWKEHWEM aBTOTPaHCMOpTa, He MpuMBOAAT K
YyBENVYEHMWIO Harpy3oK CBbille YAeNbHOW Harpy3ku Ha nonvypeTaHoBYIO MEHY;

- n3rnbatoLLnn MOMEHT He BbI3bIBAET NIIACTUYECKUX HANpPshXKeHW B cTanbHom Tpybe;

- n3onMpoBaHHas MydTa BOAOHENpPOHMLaeMa Ha NPOTSXEHUN BCEro cpoka crnyxbul TpybonpoBoaa.

MpunoxeHue E
MeToabl U30MnALMU CTHIKOB TEMSIOM30NIMPOBaHHbLIX TPYO U haCoHHbIX U3genumn

E.]l 3ameska CTHKOBOIO COEIMHEHMI C IIOMOILK DJIEKTPOCBAPHOM MYy TH
E.2 3Bamejyika CTHIKOBOTO COEeIMHEHMS C IIOMOUBK TEepMOYCAIOUHOM MYQ)TE
E.3 Bajgeska CTHEKOBOI'O COeIMHEHMSI C IIOMOULID PasbeMHOI'O KOXYyXa

E.1 3agenka CTbIKOBOro coeAMHeHMs! C MOMOLLLIO 3NIEeKTPOCBapHON MydhThI

E.1.1 NonuatuneHoBble MydThl, NPUMEHsIEMblE AN 3TOro cnocoba, MoryT ObITh Kak HepasbeMHbIE, TakK U
pasbeMHbIe.

E.1.2 PasbemHble MydTbl MPUMEHSIIOTCS, KaK MpaBurio, NpuW pPEeMOHTE TpybonpoBOAOB UM MOryT
yCTaHaBnuBaTbCA  MOCMe CBapky  MeTannuyeckoro TpybonpoBoga C  nocregywulen  repmetusaumen
rOPM30OHTArNbHOrO LWBa MydThl PyYHbIM 3KCTPYAEPOM.

E.1.3 HepasbemHasa nnm pasbemHasi MydTa pasMeLLalTca Ha npureratLem kpae Tpyosbl.

E.1.4 Nocne cBapku 3a4nMCTUTb NOBEPXHOCTb TpyObl, yaanuTb crior MY ¢ TopueBon NoBepxHOCTN TpyD Ha
rnyouHy go 30 MM, 3a4MCTUTb HaXKgadHOM ByMarom unm MeTannmyeckon LETKON N 00e3XNPUTL NONMUSTUIEHOBYIO
obornouky Tpyb nog mydpTon, coeauHnTb NpoBoaHMKK cnctemnol OLK.

E.1.5 Paamectutb MydTy No LEHTPY CTbika U yCaauTb NOOYepeaHO ee Kpas MPonaHoBOW ropenkou.

E.1.6 lNpuBapuTb C NOMOLLBI 3aKNagHOrO HarpeBaTeNbHOro 3fiEMEHTa YCaKEHHYH 4YacTb KOXyxa W
HaxoasLytocs nog Hen o6ono4ky Tpyobl.

E.1.7 MpoBeputb repMeTUYHOCTL KOXKyXa OMPEeCCOBKOWN.

E.1.8 3anuTb B 3apaHee NoaroToBneHHblIE OTBEPCTUSA CMECb KOMMNOHEHTOB MNEHOMNONMypeTaHa, AoXaaTbCs
3aBepLUeHNs peakuumn BCNeHUBaHUS U 3aaenatb OTBEPCTUS.

E.2 3agenka CTbIKOBOro coeAiMHeHUs1 C MOMOLLLI0 TePMOYCafoYHOM MydhThI

E.2.1 Bce onepauuv no usonsumm cTblka TEPMOYCaaodHON My(pTOW, 3a MCKMOYEHUEM AONOMHUTENbHON
YCTaHOBKW aAre3vBHbIX NOMOC, MaHXXETOB U 3NIEKTPONpPOrpeBa, aHanormyHbl E.1.

E.2.2 lMocne noarotoBku MOBEPXHOCTU TPYObl U MyddTbl aKTUBMPOBATb MOBEPXHOCTb MOMMATUIIEHOBOM
060104KM NPONAHOBOW rOPENkon B MecTax Nnocaakn MydThl U HAKNeUTb Ha Hee aare3vBHYIO MNEHTY.

E.2.3 PaamecTuTb My@Ty No LEHTPY CTblKa 1 ycaauTb NoodepeaHo ee Kkpasi NponaHoBow ropenkow. MNMocne
ycagku mydta nmeet 6o4koobpasHyto dopmy.

E.2.4 Tocne ocTbiBaHWS MPOM3BOAUTCA OMpeccoBka MydThl, a 3aTeM 3anMBka CMEeCWU KOMMOHEHTOB
neHononuypeTtaHa.

E.3 3agenka CTbIKOBOro CoOeguHeHUs1 C MOMOLbIO Pa3beMHOro Koxyxa

E.3.1 lNocne cBapku metannuMyecknx Tpyd 3a4MCTUTbh X NOBEPXHOCTb, yAANUTb CrOM NeHononnypeTaHa ¢
TOPLEBOM MOBEPXHOCTU, 3a4UCTUTL U 0BEBKUPUTL NONUITUNEHOBYD 060M0YKy TpyD B MeCTe CTblka, COeAMHUTb
npoBogHukn cuctemol OLK.



E.3.2 lNomecTUTb Ha CTbIKOBOE COEeAMHEHME pPas3beMHbIA KOXYX C HaxrnectoM Ha Kpass 060nouku,
3adunkcnpoBaTb ero 6aHgaXXHbIMU NIeHTaMn U caMOoHape3aMu.

E.3.3 3anuTb B 3apaHee noaroToBneHHblIe OTBEPCTUSA CMECb KOMNOHEHTOB MNEHOMNONMypeTaHa, AoXaaTbCs
3aBepLUEHNs peakLnn BCeHNBaHUS U 3adenaTtb OTBEPCTUS.

B kayecTBe TEMMOM3OMAUMOHHOIO CrOS MOFYT MNPUMEHSATLCA MEHOMONMYPETAaHOBLIE LIMIMHAPLI UNN
CerMeHTbl.

E.3.4 'naponsonauunio CTbIKOBOrO COeANHEHNS Ha KOXKYXe BbINOSTHUTL TEPMOYCaXKMBaeMOW NEHTON.

MogpobHble MHCTPYKUUMM MO MPUMEHEHMIO MaTepuarnoB AN 3afernkm  CTbIKOBOTO  COEAMHEHMS
npegocraenseT upma - NPOM3BOAMTENb NPOAYKLUN N MOCTaBLLNK MYQT.

lMpounsBoanTenb TENMOU3ONMPOBAHHbBIX TPYyO MM aTTeCTOBaHHAs CTPOUTENbHas OpraHvM3auus UMET
npaBo MNPUMEHATb OPYryH TEXHOMOrMI0 3afefikM  CTbIKOBOrO COEOVHEHWs, MPOLIEALUYH  MWCMbITaHus U
COrMacoBaHHyH CO BCEMU 3aUHTEPECOBAHHBIMW OpraHn3aunsiMu.
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