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BBEAEHUE

Hactoswwin Caoa npasin COaepXUT yKadaHus Mo NPOEKTUPOBAHUIO U CTPO-
WUTENbCTBY NOA3EMHBIX TeNNI0BbIX ceTeil 6eckaHanbHO NPOKIAAKU U3 CTalb-
HbIX TPY6 1 HACOHHBIX M3Aenuii C MHAYCTPUANILHOW TeNMoBOM usonauven ns
neHononuypeTaHa 8 NoaMaTUNEHOBOI 06onouke. BohinonHeHne 3Tux ykasa-
HuiA obecneunt cobniogeHne 06a3arenbHbix TPeB0BaHWUI K TENNOBLIM CETAM
¥ UX U30NAUUKN, YCTAHOBMEHHbIX 4eACTBYIOLUMN HOPMATUBHLIMW AOKYMEHTA-
mu. CHuMN 2.04.07, CHui 3.05.03.

B marHoM Csopge npasun npueeaeHbl Npasuia NpoekTUpoBaHUA U nNpo-
KJ128KM CTanbHbIX TPYS 1 PaCOHHLIX U3aenuii, N30NNPOBaHHLIX NeHonoanype-
TaHOM B 3aWMTHON 060N04Ke M3 NOAUITUNEHA, U3TOTOBNEHHDbIX B 3aBOACKUX
ycnosusx no F'OCT 30732,

Kpome Toro, yctaHoBneHs! o6iyme Tpe6osaHus kK crocobam coeauHeHnin
Tpy6, paccMOTpeHst npasuna 6eckaHanbHOM NPOKNaaKY TEMIOBLIX CETe!, Xpa-
HeHus Tpy6 u TexHukn 6eaonacHoOCTW.

Mpu paspaboTke CBOAA Npasun MCNONb3OBaHb! 3apybexHbie MaTepyans.

npoexkT EN 1394 1-2000 MNpoexTyposaHue n MOHTaX NpeasapuTensHo n3o-
NMPOBaHHbLIX CBA3AHHbLIX CUCTEM TPYBONPOBOLOB At TENJIOBLIX CETEN LUEHT-
Pann3oBaHHOrO TennocHabXeHun,

N. Panpnos. CnpaBoyHWK NO UEHTPanu3oBaHHOMY TerniocHabxexmio Es-
poneiicko Accoumnaumm Mpoussoguteneit npeasapuTenbHO U30MPOBaH-
Hbix TPY6 Ans LeHTpanuaoBaHHOro TennocHabxenus, 1997 (nep. Manade-
esoin T.I".).

OTaenbHbI® NOSIOXEeHUA 3TUX AOKYMEHTOB B HACTU NPOKNAAKu TeNNOBbIX
ceTen, TPaHCNOPTUPOBaHNA U XpaHeHust TPY6, TExHUKM 6830NacHOCTY yYTEHb!
B HacTosiuiem CBopge npasws.

B paspa6oTke CBoga npasun NpuUHUMaNN yvacTue: KaHf. TexH. Hayk
N.A. Maiizens (Accoumauus npoussoaureneit n norpeéurenei Tpybonposo-
DOB C MHAYCTPUaNLHOM NONUMEPHOM U30NsALMet), KaHa. TexH. Hayk A.B. Cnag-
KOB, KaHA. TexH. Hayk B.I". Metpos-Aenuncos (INYN «HUMMoccTpoit»), KaHg.
TexH. Hayk 5.A. KosbuisiHCKkmniA, KaHR. TexH. Hayk I X. YmMepkuH, A.U. KopoTkos
(OAO «O6veguneHne BHUMNWUIHepronpom»), kaHg. TexH. Hayk B.f. Mara-
ang, xaHa. TexH. Hayk E.E. Lanupo (000 HTN «Tpy6onposog»), 10.Y. IOny-
cos, H.I". Ules4eHko (Mocunxnpoekt), B.I. Kyxrun, I.B. Bynabirur, A.B. Mons-
xoB, [.B. AHtoros (3A0 «Moc®noynaiin»), O.B. lMonywkwH, LL.H. AGaii6ypos
(AO3T «Kopnopauusa TBIN»), J1.E. Mo6evxunsd (AO3T «JleHrastennocrpoi»),
A.B. Hosukos, B.K. CMupHos (Tennosblie cetn — ¢unuan OAO «MocaHep-
ro»), O.K. basrosa (TMIN «<Moctennoanepro»), [.B. OsunHnukos, P.O. Kosa-
nerko (3A0 «Ctpoiinonumep»), A.B. Oumwuep (AO «<MocnpoekT»), KaHa,. TeXH.
Hayk B.B. Kosanescknii (BHUUCT), B.I'. Cemenos, A.B. Aywes (3A0O «Bex-
TOp*»), B.A. Nnyxapes ("'occtpow Poccun).
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CBOA NPABWUN NO NMPOEKTUPOBAHUIO 1 CTPOUTENILCTBY

MPOEKTUPOBAHME U CTPOUTE/IbCTBO TEMJIOBbIX CETEA BECKAHANBHOMN
NPOKJIABKM U3 CTAJIbHbIX TPYE C UHAYCTPUANIBHOW TENNOBONA
M3ONAUMENA U3 NEHONOJIMYPETAHA B NOJIMSTUNEHOBOK OBONIOYKE

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

1 OBJIACTb NTPUMEHEHUSA

Hacroswuit Ceop npasun pacnipocTpaHAeTca
Ha NPOEKTUPOBAHNE U CTPOUTENLCTBO TENNOBLIX
CeTit U3 cTanbHbIX TPYS C TenNnoBOI Ulonsuunen ns
neHononuypetaia B NOAMITUNEHOBON 060no4Ke
(aanee — u30NMpPoOBaHHbIe TPY6L M u3penusa) npun
6eckaHanbHOIt Npoknagke. PacyeTHoie napameTpsl
TennoHocurens: TemMneparypa He 6onee 130°C n
paboyee gasnenne — He Gonee 1,6 MMa. donyc-
KaeTCA KpaTKOBpEeMeHHOe Bo3geicTeue Temnepa-
Typbi 8o 150 °C.

2 HOPMATUBHbDIE CCbIJIKU

MepeyeHb HOPMATUBHLIX AOKYMEHTOB, H& KOTO-

7IIIIIIIIIIIII IS ISP SIS P27

Jlara ssegenns 2003-03-01

pbie AaHbi CCbiNkK B HacToawem Ceoae npaswn, nNpu-
BeaeH B NPUNOXeHun A,

3 OBLLUE NOJIOXEHURA

3.1 [ina ctpouTensCcTea TEnnoBbLIX ceTen (Mma-
MMCTPaNbHLIX, PacnpeaeanTeNbHbIX N KBapTanbHbIX)
NPUMEHSIOTCH USOANPOBaHHLIE TPYGL! U haCoHHbIe
usgenus no FOCT 30732. KoHcTpykuma Tpyb npen-
cTaBnexa Ha pucyHke 1.

3.2 TennonsonupoBaHHbie TPy6ul AUAMETPOM
530, 630 1 720 Mm, TR 1 MOMYT NPUMEHATLCH ANA
6eckaHanbHOR NPOKNAAKM TENNOBLIX CEeTel BO BCEX
Knumaruyecknx paimoHax Poccum (tabnuua 1 TOCT
30732).

150(210)

<12000

1 — LUSHTPUPYIOLLAR ONopa; 2 — U3OARLUMA U3 NeHononwypeTaHa, 3 — TpybGa-obonouka na nomaTunera, 4 — cranbHas
Tpy6a; 5 — NpoBOAHMKM-UHAUKATOPBI cucTembl OfIK (Noka3aHbl YCNOBHO)

PucyHox 1

Uspanne opuumansrHoe
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3.3 Kpome Tpy6 u dpaconHbix usgenuit no FOCT
30732, 4OmKHbI NOCTABAATECA KOMMNEKTHO B 3aBOA-
CKOM ncnonHeHunn cnepnywouue SANEeMEHTHLI”

- NOAHOCOOpPHbLIE WWTOBLIE Xene306eTOoHHbIe
HenoABVXXHbLIE ONOPHLI;

- KOMEeHCAaTOpPbl OCEBLIE CUNbGOHHBIE,

- KOMMEHCaTOPbi CTAPTOBbLIE,

- 3/IEMEHTbI U30NALM CTHIKOBLIX COEAUHEHNNA,

- KOMINOHEHTbI neHononuypetaxa (MNny) gna sa-
IBKWN CTLIKOB;

- MMNb3bl PE3UHOBLIE UNKU NONVMEPHLIE 4NN YN-
NOTHEHUS NPOXOLO0B CKBO3b CTPOUTENbHLIE KOHCT-
PYKLUK Unn MeTannnyeckue (ctanbHbie) ¢ CanbHu-
KOBbLIM YNIOTHEHUEM;

- aMopTU3MpyiolmMe npoKnagku ans BOCNpUN-
T BOKOBbIX NEepeMeLLeHnit TeNnnonpPoBOOB;

- 3NEMEHTbI CUrHANIbHON CUCTEMBbI ONEePaTUBHO-
ro AUCTaHUMOHHOroO koHTpons (panee — OK), 8 TOM
unucne npmnbopsl cuctemsl ONK.

3.4 Pacyet npo4YHOCTHU CTanbHOro Tpy60nNpoBo-
aa 8 Hactoswem CIl orpaHnumMBaeTCst pacHeToM Ha
cTaTn4yeckylo NpoYHoCTs Ecnu ycnosusa cratnyec-
KOW NPOYHOCTY HE MOTYT BbIThb BLINOHEHDI, TO PEKO-
MEHAYEeTCH NPOM3BOAUTL PACcHeT Ha LUKNNYECKYIO
NPOYHOCTb B COOTBETCTBUN € [1] € NOMOLLBIO KOM-
MbOTEPHbLIX MPOrpPaMm,

3.5 Mpw nprmMmeHeHn CunbHOHHBLIX KOMNEHca-
TOPOB CNepyeT y4uTbiBaTh, HTO KOHCTPYKUMW Oce-
BbIX cuAbdOHHLIX KoMneHcaTopos (CK) u cunbdoH-
HbiX KOMNeHcupyowmx yctponcte (CKY) aomkHbl
oTBEYATL CNEAYIOLLMM NOKA3aTensaM HaaeXHoCTn
KOHCTPYKLM:

- BEPOATHOCTU Be30TKasHol paboTel Ha YPOBHE
0,9;

- FOTOBHOCTM K WTaTHOW paboTte Ha yposHe
0,999.

3.6 Tennousonsauua cranbHbix TPYO U ¢acoH-
HbIX M30enuit U peTanen AONXHa UMeTb He meHee
ABYX NUHEWHBbIX NPOBOSHUKOB-UHANKATOPOB (CuUr-
HanbHLIX NpoBOAHKKOB) cuctembl OQ1K cocTosHus
snaxHocTu MY B npouecce akcnnyatauuu Tenno-
npoeoga. NMpoBOAHMKU-UHOUKATOPLI cnegyeT pac-
nonaratb Ha paccroaHun 10—25 MM OT nosepxHoc-
TW CTanbHOMN TPY6bL.

3.7 Cucrema onepaTMBHOIO AMCTAHLMOHHOIO
KOHTPONA MNpeaHa3HaueHa Qs KOHTPONS COCTOsA-
HUSE BRAXXHOCTU TENNONU30NALUMOHHOIO CNos n3 ne-
HONONIMYPEeTaHa N30NpPOoBaHHLIX TPYBOoNposoaos v
06HapyXeHust C NOMOLUbIO CTALMOHAPHLIX UK Ne-
PEHOCHBbIX [EeTEKTOPOB YyYacTKOB C MOBbLILEHHON
B/IAXHOCTbLIO M30AALMK, BbI3BAHHOM NM60 NPOHUK-
HOBEHWEM Bnarv 4epes3 BHEWHIO NOSU3TUNAEHO-
Bylo 060n04ky Tpy6onposoaa, nubo 3a cueT yTeuku
TennoHocurens M3 crtanbHoro Tpybonposoaa
BCNEACTBME KOPPO3UN Ny edekToB CBAPHLIX CO-
eaVHeHWn.

3.8 Cucrema O[K Bkniovaer:

- MeiHbe NPOBOAHVKN-UHAVKATOPLI B TENNON30-
NAUMOHHOM cnoe TpybonpoBoaos, NPOXoasiume no
BCEit ANUHe TennonpoBoAcs, OCHOBHOW CUrHANbHBIA
NPOBOAHUK U TPAH3UTHBLIN NPOBOAHMK;

- KNEeMMHbIe KOPO6KM ¢ BBOOAMMU, KI@MMHOMN
KONOAKOW 1 pasbeMamu (TepMuHanst) NS NOAKMO-

2

YeHua NpubopoB U CoeaUHEeHUs CUrHAMbHbIX MPOo-
BOAHWKOB B TOYKAX KOHTPONS,

- kabenu pns coegvHeHusi NPOBOAHNKOB-UHAN-
KaTopOoB, MPOMIOXKEHHLIX B U30/18UMy C TepMMHana-
MKW B TOYKaX KOHTPONA, a TaKkke Ois8 COeanHeHus
NPOBOAHUKOB-UHOUKATOPOB Ha yyacTkax Tpybonpo-
BOJOB, rAe YCTAHOB/IEHbI HEU30JIMPOBAHHbLIE ANeMEH-
Th TPYGONPOBOAA (3anopHas apMmarypa U T.4 ), ye-
pe3 aneMeHTbl C repMeTudHbLIMN KabenbHbIMU Bbi-
BOAAMU;

- CTauMOHAPHLIA UNK NEepPeHOCHON AeTexTop
NOBpPEeXAEHUN,

- NOKAaTOp NOBPEXAEHWUNA.

3.9 MpoBOAHMKU-UHAUKATOPLI AOMKHBI U3roTaB-
AVBATLCS U3 MEAHOM NPOBONOKM ceveHnem 1,5 mm?
(mapka MM 1,5). ConpoTtusnenne cUrHanbHbiX NPo-
BOAHMKOB NOMKHO BbiTk B npeaenax 0,012—0,015 Om
Ha 1 M ANWHbLI, CONPOTUBNEHWE TENIOBOW N30NALUN
13 neHononuypeTtaHa-— 1 MOM na 300 M gnnHb! Ten-
nonposopa

4 NPOEKTUPOBAHUE TENJIOBbIX CETEW
Bbibop Tpy6 n geranes

4.1 Ina cTpouTensCcTea TernnoBsbix ceTei Heob-
XOAUMO NPUMEHSATbL HOBbIe (He bbiBWwWe B ynoTpeb-
NeHun) cTanbHble TPy6Gb.

4.2 Tpy6ul, npuMeHseMble ans naTtpybkos v ane-
MEHTOB KOXyXa CTapTOBbIX, OCEeBbiX CMﬂbeOHHbIX
KOMMeHCcaTopos U CMHbd)OHHbIX KOMNEeHCUpYtounux
YCTPOWCTB, AOMXHbI COOTBETCTBOBATb OCHOBHBLIM
MEXaHUYECKUM CBOWNCTBaM MeTanna, NpuBeAeHHLIM
B npunoxexuun B, Tabnnua 6.1.

4.3 1na Tpy6 TennoBbix certeit, naTtpy6xos oce-
sbix CK 1 CKY n apyriux anemeHTOB MOryT npume-
HATLCH BNeKTPOCBapHbie U 6ecuwoBHbie TPy6bl B
PErMOHaX C pPac4yeTHOW TemnepaTypoi HapyXHOro
BO3ayxa t, U3 Cneaylowmnx Mapok ctanm

po munyc 30 °C — u3 ctanu mapox 10, 20,
Bct3cn5;

B0 MuHyc 40 °C — u3 cranu mapok 171C, 17T1C,
17F1CY,

10 MuHyc 50 °C — u3 cranu mapkn 09r2C.

Ana narotosneHua 0TBOAOB, TPOUHUKOB, Nepe-
XO[0B, HENOABUXHbBIX ONOP, NATPYOKOB KOMMEHCaTo-
POB CNMPaNbHOLLOBHbIE TPYOH HE AONYCKAIOTCA.

4.4 lonyckaeTcs NPUMEHEHUE CTanbHbiX TPy6
u dacoHHbIX petaneit TpybonpoBoaos 3apyGexHo-
rO MPOM3BOACTBA, OTBEvaloWwmx TpebosaHuam npa-
BUN yCTpoOitcTBA U Be3onacHoit akcnnyarauwy Tpy-
6onpoBOAOE Napa u ropsyen soas [2] n umeowmx
cepTudukaTsl COOTBETCTBUA.

4.5 OTtsoabl ans TPy cnegyeTt NPpUMEHATL Kpy-
TOVU3OTHYTHIE C YCNOBHbIMM npoxoaamu ot 40 no
600 mm ¢ yrnamum rnba 30°, 45°, 60°, 90°.

Jonyckaerca NPUMEeHsATL CBapHbie OTBOALI C YC-
nosHbIMKU npoxogamu ot 100 po 1000 mm u3 6ec-
LWOBHLIX ¥ NPAMOLLOBHLIX TPYG C yrnamu nosopoTta
1589, 22°30", 30°, 45°, 60°, 67°30’, 90°, a TaKXKe rHyTbie
C YCNOBHbIMW npoxogamu ot 10 go 400 mm 13 6ec-
WwoBHbLIX TPY6 ¢ yrnamm ruba 7°307, 15°, 30°, 45°, 60°,
75°, 90°,



[ns 0TBOAOB MEHLLLMX YITIOB NOBOPOTA NpUMe-
HSII0TCA KOHUEBbLIE cekTopa ¢ yraamm 7°30°, 11°15'n
15° 1 kOCbie CTLIkU

4.6 OTBOAbI, TPOMHUKKA, 3aMNOPHaR apMaTypa, Ine-
MEHTb! METANNTMYECKMX HEMOABUXHBIX ONOP, CNYCK-
HUKM W BO3AYUIHMKW AOMXKHbLI NOCTaBNATLCA B 3a-
BOACKOW N30AALINK.

4.7 MoryT npuMeHaTbCA y3nbt Tpyb ans Henogal-
BUKHBIX WUTOBLIX ONOP 3aBOACKOIO U3roToBNEHUS
C NPUBAPEHHbLIMK K HUM ONOPHLIMU RaHUaMK, Bbi-
CTYNaoWUMK HaA, U30nUMen ANA 3a0eNKn 3TUX ane-
MEHTOB B Xxene3obeToHHOI onope

4.8 Npn ycTpOCTBE KaHANbHBIX Y4aCTKOB, HULL
(ans N-06pa3Hbix KOMNEHCaTopoB n GbyTNApos) cne-
AYET NPUMEHSATL CKOMb3NALLME ONOpbl C KpenneHu-
€M XOMYTaM1 NO rMMapo3awnTHON obonouxe.

[onyckaetca ykwiaaxka U30nupoBaHHbIX TPY6 Ha
necyaHoe OCHOBAaHWe B KaHanax.

4.9 lNpw pacyeTe TenNOBbLIX NOTEPb U30NWPOBaH-
HbiIX TPY6 cnepyet pykosoacTeosatecs CI 41-103.

4.10 Pacyetbl cTanbHbIX TPY6 1 coeguHnTenb-
HbIX geTanei TennoBbIX CeTeN Ha NPOYHOCTbL NPO-
BOAAT NO HOMWUHANbHLIM GONYCKAaeMbLIM Hanpaxe-
HUAM.

HomuHanbHble Aonyckaembie HanpsixeHus o,
MMa, pns anekTpocBapHbIX TPpY6 1 petanei, Hanbo-
nee 4yacTo NPUMEHSIEMbIX B TENIOBLIX CETAX, NpuBe-
neHbl B Tabnuue 1.

Ta6bnuua 1
o, MNa, ana mapok cranu
PacueTtHas
TeMneparypa, 17TC,
°C Ber3en5| 10 20 | 17r1C,| 09r2C
17ricy
20 150 150 | 150 | 208 208
100 142 150 | 150 | 208 208
150 134 144 | 146 | 201 195

Mpy HEOHXO0ANMOCTN UCNONL3IOBATL CTaNK, Map-
KU KOTOPLIX He NpuBeaeHbl 8 Tabnuie, HoMUHaNb-
Hble AONYCKaeMblie HanpsXeHun OnpenensiioTes no
dopmyne

Co,2/1
[a]=mm[%:‘;%5’} (1)

roe o, — BPEeMeHHOe COMPOTUBIeHWe pacTaxe-
HWIO NpK pac4eTHOK Temneparype, MMa,

So2/1 — YCNOBHbLIA NPEAEN TeKy4ecTn Nnpu pac-

4YeTHOM Temnepatype, MMa.

Obe xapakrepucTrkn NPUHAMAIOTCA No cTakaap-
TaMm, HOpPMaNAM UAK OPYTUM HOPMATUBHLIM AOKYMEH-
TaMm Ha TPy6u 1 pevanu npu temneparype 20 °C n
NEepecuYnTLIBAIOTCA C NOHMXKAIOWUM KO3dPULmMeH-
TOM ans 3apaHHo paboueit Temnepatypol (Tabnun-
ua 2)

4.11 Mpn oTnuunm HarpysoK Ha Tpydbonposoa,
OT NPUHATLIX HOMUHANbLHBLIX 3HAYEHWUIA BBOASTCA KO-
adduumenTsl 3anaca. 10 % — gna cobCTBEHHOrO
Beca Tpy6, netaneir, apmarypel u 20 % — gns seca
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Ta6bnuuya 2

Crann

Yrnepoauncruie
Yrnepogvctuie |{Huakonermposan-
Temne- | YrNepo- | kayectBeHHbi® c | Huie u nerunpo-

parypa, | AUCTHIE | cogepxaHvem BaHHbIe C
oC 0BbLIKHO- yraepopna, % copepxaHmem
BEHHOro yrnepopa, %
Ka4yecTsa

0,07— | 0,17— | 0,14— | 0,07—
0,14 0,24 0,20 0,12
20 1,00 1,00 | 1,00 | 1,00 | 1,00

100 | 0,947 | 1,000 { 1,00 | 1,00 | 1,00

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

u3onsumMm U rpysTa (xoadbduumeHT neperpyaku co-
orBeTcTBeHHo 1,1 u 1,2).

PelueHne 0 BBeOEHUW OOMNONHUTENbHLIX 3ana-
COB NPOYHOCTU NPY PacHeTe Ha yKasaHHbLIe Harpys-
KV B KKAOM KOHKPETHOM Chnyvae npuHuMaeTcs npo-
€KTHOW OpraHusaumei.

4.12 MNMpu HeoOBXOOUMOCTU pacuyeT TOMLMHbI
CTEHOK TPYD 1 paCoHHbIX U3AeNNIt pEKOMEHAYETCH
sectu no [1].

4.13 Boibop 3anaca no TONWMHE CTEHKU TPy
Ha KOPPO3UIO NPOU3BOAUTCS NPOEKTHOW OpraHnaa-
umeit no TpebosaHKIo 3aKkasuuka.

4.14 Ecnv umeetca puck osanusdaumm Tpy6ol
BCNEeACTBUE AABNEHUS FPyHTA, PEKOMeHAyeTcs Npu-
HUMaTb YCUNEHHYIO TONWMHY CTeHKM, KOTopas pac-
cuutbiBaeTcs no [1].

4.15 Meroguka pacyeta KOMNeHcauum Tem-
neparypHbix Aecdopmauunii npuseaeHa B npunoxe-
Huu B.

Ilposepxa TennonposoAa Ha YyCTOWYNBOCTS

4.16 N3onuposaHtibie Tpybonposoaw npn 6ec-
KaHaLHOWM NPOKAANKe PEKOMEHOYEeTCA NPOBepPATL Ha
YCTORUMBOCTb (NPOAONBHLINA U3rnb).

4.17 O6sa3arenpHan NpoBepKa MNPOBOAUTCH 8
cRenylowmx cCnyvanx:

- Npu Manon rnyGuHe 3an0XeHUs TennonNpoBO-
poB (meHee ~ 1 M OT ocu TPy6 NO NOBEpPXHOCTU
3emMnu);

- NpYU BEPOATHOCTU 3aTONMNEHWA TENNONPOBOAa
TPYHTOBbLIMUW, NABOAKOBLIMW UAK APYrUMU BOAAMMU,

- Npu BEPOATHOCTU BEOEHWUA PRAOM C Ternno-
Tpaccon 3aeMnsaHbIX pabor;

- NpK HeO0BX0AMMOCTH MNPUHATUA AONONHUTEN-
HbIX Mep No o6ecnevyeHnio XUBy4eCT TeNNonNposo-
Aa (Ha OCHOBE TeXHWYECKOrO 3afaHWUA 3aKasuuka),

O6a3arensHas NpoBepka NPOBOAUTCS Takke B
Criyyae NpoKNazKu y4acTtka TensionpoBoaa B KaHa-
ne, Ha acTaKane unu HaJj3eMHo.

4.18 lNposepxy TENNONPOBOAOB HA YCTOMYK-
BOCTb CneayeT BLINOAHATL NO npunoxexvio I

3awura or xoppo3nn

4.19 3awura HapyXHON NOBEPXHOCTYN CTaNbHbIX
TPY6 OT KOppPO3UN He TpebyeTca B CBA3K C 0653a-
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TeNbHbLIM YCTPOMCTBOM CUCTEMbI ONEPaTUBHOIO Au-
CTaHUMOHHOIO KOHTPONS 3a yBNaXHEHWeM W opra-
Hu3aumen HeMeaNeHHON 3aMeHbI YBI2XXHEHHbIX y4a-
CTKOB CyXIMW PEMOHTHO-BOCCTAHOBUTENLHOM CITyX-
6o

4.20 He nsonuposaHHbie B 3aBOACKMX YCNO-
BUAX KOHLbI TPYOHbIX CeKUMiA, OTBOAOB, TPOMHU-
KOB U gpyrux MeTanjiokOHCTPykuMiA npu pabore
CO CKOpAynaMu NS 3afesiky CTbiKOB AOMXHbI NO-
KPbIBATLCSt HA NEPUOA MOHTaXa aHTUKOPPO3UOH-
HbIMM MAaCTUKaAMM C nocneayloulen nx Tennonso-
naunen

4.21 MeTtannuyeckne 3arnyiikv nsonaumm gon-
XHbt ObITh 3aLLUMLLEHBI AHTUKOPPO3UOHHLIMW MacTH-
Kamu

4.22 B TennoBbix kKamepax, PacrioNnoXeHHbIX Ha
Tpacce TennonNpoOBOAOB, 3anopHas apMaTypa Aonx-
Ha UMETb YCUNEHHOE 3aWUTHOE NOKPLITUE.

NMpoexTnposanne 6eckaHansHOi NPoOXnagkn

4.23 BeckaHasibHYi0 NPOKNAAKy U30NMpOBaH-
HbIX TEeNNONPOBOAOB HEO6X0AUMO BhLINONHATL B HE-
NPOCanoYHbIX FPYHTaX C €CTeCTBEHHOW BAaXHOC-
Tbi0 UAN BOJOHACHILLEHHBLIX U NPOCaA0YHBIX MPYH-
Tax 1-ro Tuna.

B cnabbix rpyHTax ¢ Hecyuiei cnocobHOCTLIO
meree 0,1 MIMa Heo6x0aUMO YCTPOWCTBO UCKYCCT-
BEHHOro OCHOBaHWSI.

4.24 BeckaHanbHyi0 NPOKNaaKy M30J1upoBaH-
HbiX TENNONPOBOAOB PEKOMEHAYETCS NPOEeKTUPO-
BaTb NOA HENPOE3XeW YacTbiO YNL, U BHYTPY KBap-
TanoB XWNOW 3acTpoitku. [poknagxa rennonpo-
BOAOB NOA Npoe3Xei 4acTblo aBTOMOGUSbHBIX U
MarncTpanbHbix Aopor u ynuy obuweropoackoro
3HauYeHus, Kak npasuno, He gonyckaetcs. He po-
nyckaetcs takkxe 6eckaHanbLHas Npoknaaka Ten-
AONPOBOAOB NOA ASTCKUMU U UIPOBLIMY NNOLWAA-
Kamu.

4.25 (Mpu noa3emMHOM nepecedyeHun [opor
ynuy AOMKHB COBIII0AATLCA NPaBUNa, U3NOXKEHHLIS
8 6.12*—6 20* n npnnoxenun 6 CHull 2.04 07.

4.26 lNMpn 6eckaHanbHONU NPOKNAAKe U30NUpo-
BaHHLIX TEMONPOBOAOB NOA YAUUAMU U AOPOramMu
MECTHOI0 3HaueHus, aBTOMOGUNbHBIMYU goporamn V
KaTeropuu, a TaKkke BHYTPUXO3ANCTBEHHBIMW aBTO-
MOOUABLHLIMU AOPOTaMK [OMKHBL NPUMEHATLCA TPY-
6Ll C TONMUMHOM CTEHKK, MCKMIOYAIOWEN OBanu3a-
unio Tpy6 nog, BAMSHMEM AABNEHUA MPYHTA WU Ha-
ApsXeHuit BCNeACTBUE O0POXHOTO Asmkenun. [o-
nyckaeTcst yknagka pasrpy304HbiX Xene306€TOHHbIX
nauT.

4.27 N3onupoBaHHbie TPyb6onposoabl Tenno-
BbIX cCeTel npu 6eckaHanLHOW NPOKNAAKe, pacno-
naraembie Haz COOPYXEHUAMU METPONOAUTeHa,
BOMXHL NPOKNAALIBATLCA B CTaNbHbLIX dyTaapax,
KOHLbI KOTOPbIX [OMKHBLI BLIXOAUTHL 3@ NPeaentl TOH-
Hens metpononureHa Ha 10 m B 06€ CTOpOHbLI, nnn
B MOHOMUTHOM Xene3o6eTOHHOM NPOXOAHOM Ka-
Hane. B noHwWXEeHHbIX TO4YKax GeckaHanbLHOWU Mpo-
KNaaKu A0 UNM NOCNE NepecedeHnst IMHUN MeTpo-
nonuTeHa AONKHBI YCTPANBATLCA CMYCKHUKKN C Bbi-
NYCKOM B CYWECTBYIOWYIO CUCTEMY A0XAEeBO Ka-

4

Hanusaumn, OTknoYalolwme yeTponcTea Ha Tenno-
ceT [oMKHbI pacnonaraTCs, Kak npasuno, Ha pac-
cToaHmn 0,1 KM OT nuHUM MeTpononuTerHa. B ctec-
HEHHbIX YCNOBUSIX AOMYCKAETCA yBENU4eHUe pac-
CTOAHMA 80 1 KM C cornacoBaHmnem B yCTaHOBAEH-
HOM nopsaxe.

4.28 [Mpy KOMNEeHCauun TeMneparypHbix pac-
LIMPEeHNA 3a CHeT yrnos NOBOPOTA Tpacckl, M-06-
pa3Hbix, M-06paaHbix, Z-06pa3HbIX KOMNEHCATOPOB
cnepyeTt npegycMarpusate, Kak Npasuno, aMopTu-
3upyiowme Npoxiagku nM6o KaHanbl (HULWK).

4.29 B kayecTBe amMOpPTUIUPYIOWKUX Npokna-
DOK NPUMEHSIIOTCA BCNEeHEeHHbIe NONNaTUNEeH, Kay-
HYK UNY HEXEeCTKUA NeHONONYPEeTaH NNOTHOCTLIO
»#30—40 kr/m3. TonwumHa NPoKNaaKu onpenensaeT-
CA UCXO4A M3 BENUUMHBLI PACYETHOro nepemelye-
HUS TENNONPOBOAA, KOTOPAas He AO/MKHA NPEeBbilaTb
50 % TONWKHLI NPOXAAAKN NMpU ee cxarTuu.

4.30 lMepeceyeHne U30NMPOBAHHLIMWU TENANO-
nposBogaMu anameTtpom < 300 MM 3ganmii ponyc-
KaeTcs TONLKO APU YCTPOACTBE TEXHUYECKOTrO KO-
pnaopa, TeXHUYECKOro noanonba Uan TOHHENN Bbi-
COTOIN He MeHee 1,8 M C OTaenbHbIMW 3anupalo-
wuMnca BxogamMu. B atoMm cnyyae ponyckaercs
npumeHeHne Tpy6 C NOKPOBHbLIM CNOEM N3 OUWH-
KOBaHHOW cTanu,

4.31 YCTPOMCTBO Kamep C NPpUMEHEeHueM La-
POBbLIX KPAHOB NOBLILLEHHOY HAAEXKHOCTU C PYUHLIM
yrnpaBneHUeM AAs U30NMpoBaHHbLIX TPY60NpoOBOAOS
He TpebyeTcs. YnpaBneHue WapoBbLIMKM KpaHamu
Knacca HageXHoCTU A cneayet OCYWeCTBAATb Ye-
pPe3 NIOKU ¥ HeOBCNYyXUBaeMbie KONMoALUbLI auameT-
pom 100—300 mm.

4.32 Ha TennoBbiX CETAX MOCNe UEHTPanbHOro
TennoBoro nyHkra {LITI) ycraHOBKy 3anopHOW ap-
MaTypbl HA OTBETBNEHUAX K OTAENbHbIM 303HUSIM
cregyert npegycMaTpymBaTth Ha TenaonpoBogax ana-
merpom 150 MM u Gonee unu Ha TennONPOBOZAX
He3aBMCUMMO OT AuamMeTpa rnpu anmHe OTBETBNEHUA
100 m v 6onee.

4.33 10 cornacoBaHuIo C 3aKa34yMKOM M 3KCn-
nyartupyiowei opraHusaumein Ha maructTpansx aua-
metpom 500—1000 MM ponyckaeTcs npuMeHeHue 3a-
NOPHOI apMaTypbl NOBLILLEHHON HABEXHOCTU (LWwa-
POBbIX kKpaHoB) 6e3 aneKTponpMBoaa 1 ycTponcTea
Kamep-nNaBUNbLOHOB.

Mpu HanMuUUKU Tenemexaxn3aunn TennoBbIxX ce-
Te 1 NPUMEHEeHUN WAPOBLIX KPAHOB NocneaHue
MOryT pacnonarartbCa B TEnI0BbIX xamepax C Bbi-
HOCOM 3N1eKTPo0BOopYAOBaHUS B OTAENbHOE NoMe-
weHue.

4.34 Kamepbt N0 Tpacce TeENAONPOBOAA, KaK npa-
BUNO, He npeaycMarpuealoTcs. OHu MOryT COOpy-
XaTbCs NO TPEBOBaHMIO 3aKa3unka unu aKCriyaTu-
pyouieil opraiu3auumn B NCKHOYUTENIbHBIX CllyYasX
Ha OTBETBNEHUSIX, B MECTax YCTaHOBKM 3anopHOA
apmartypbi, NpUGopPOB 1 cUNbGOHHLIX KOMNEHCATo-
pos, ecnu Tpebyetcs nx o6cnyxmneaHme.

4.35 OTseTBNCHNA OT OCHOBHOrO TENMOMNPOBO-
A3, KaK NPaBUAO, AOJDKHbI NPEyCMaTPMBATLCH B 30HE
MWUHMMATIbHBIX NEPEMELLIEHNI Y HeNOABIDKHbIX ONOP.

JonyckaeTcs pasMelieHvue 0TeeTBAEHUA Yy yc-
NIOBHO HENnoABWXHbLIX TO4ek Tennonposogos. Mpu



3TOM TPOWHUK NPEgyCMaTPUBAETCH C MOBLILLIEHHON
TONWMHON CTEHKW WM C Haknagkamu. BoinonHe-
HWe OTBETBNIEHMA Yepe3 WTyuep AoNycKaercs npu
060CHOBaHUN pPacyeToM.

OrBeTBNEHUA, KOTOPbIE PACNONOXeHb B 30HEe
MUHUMANbHBLIX NepeMeLLeHnii unu y YCAOBHO Henoa-
BUXHLIX ONop, TaKke cneayet obknaauBaTte amop-
TU3UPYIOLWMMY NPoKniaakamm ann obecneyexus 60-
KOBbIX NepeMeLLeHni,

4.36 Npoxoabl TennonpoBoa0B CKBO3b CTEHKU
(dyHnameHTH) 30aHWIA U KAMEP AOMKHBE OCYLIIECTB-
NATLCH C NOMOLUBLIO YCTAHOBKY cneuManbHbIX pesn-
HOBbIX (MONMMEPHLIX NN CTANbHbLIX C CATbHUKOBLIM
YNAOTHEHMEeM) MNb3 ¢ nocnefyiowmM 6eToHupo-
BaHUeM.

4_37 B mecTax conpsixxeHnsa 6eckaHanbHbiX y4a-
CTKOB TENMONPOBOAOB C KaHalbHbIMK cneayeTr yc-
TaHaBNWBaTh PE3VHOBLIE WM CTaNbHble Mb3bl C
CaNbHUKOBbLIM YNJIOTHEHUEM, 06ecneynBaloLLM BO3-
MOXHOCTbL 60KOBbIX NEepeMeLLeHWiA.

4.38 B npoekrax cneayer npegycMaTtpmsaTth
MeponpusTUa Mo 3aLumTe TennoBbiX ceTeid, 06opy-
[OBaHMA 1 NPUEMHMKOB TENNA OT HEAONYCTUMBIX MO
YCNOBMAM NPOYHOCTY MOBLILWEHWIA GABNEHUA, BO3-
HUKAIOWMX NPYU HECTAUMOHAPHLIX MMAPaBANYECKUX
pexumax.

[nsa BHYTPUKBapTaNbLHLIX TEMUIOBLIX CETel B Npo-
eKTax TennoBbiX MyHKTOB TAKXe crieayeT npegycmar-
pvBaTb MEPONPUATMA NO 3awuTe notpebuteneir or
NOBLILLEHUS AABNEHUSA, €CNY CTaTUHECKOE JABNEHUE
B TENNOBLIX CeTsaX NpesbllaeT pabouee nasneHune
o6opygoBaHus.

4.39 NsonupoBaHHbie Tennonposogpl He Tpe-
6yloT ycTpoiCcTBa NONYTHOro ApeHaxa. Mo Tpebo-
BaHMIO 3aKa34YukKa NPW BLICOKOM YPOBHE CTOAHUS
rPYHTOBLIX BOA, B NPOEKTe MOXeT ObiTh NpeaycMoT-
PeH NONYTHbIA ApeHaX.

4.40 MNpu npoknanke Tennosbix cetein becka-
HanbHbIM CNOCO60M TPYGbl yKNaaLiBaloTCA Ha nec-
YyaHOe OCHOBaHWe TONWWHOW He meHeel150 mm ¢
necuyaHom 06cbinkoi He MeHee 150 MMm.

4.41 MecyaHylo 06CbINKY cneagyeT BLINONHATbL
M3 necka ¢ KOAPPUUMEHTOM DUNbLTPALNKN HE Me-
Hee 5 m/cyT,

Necok ponxeH GbiTb C pa3amepom ¢pakuum He
6onee 5 MM 1 He JONXEH CoAepXaTb KPYMNHbIX BK/HO-
YEHWIA C OCTPbIMW KPOMKaMW, KOTOPLIE MOryT Mo-
BPeAuTb 3aLUTHLIM cnoi Tpybonposoaos u coeau-
HUTENbHbIE MYPTHI.

MNocne 3ackinkn necok AonxeH 6uiTb yTpamoo-
BaH (CTeneHb ynnoTHeHus ~0,92—0,98) c Tem, yTo-
66! TENNONPOBOAAM, NPONOXEHHLIM B Necke, 6610
obecne4yeHo paBHOMEPHOE TPEHNE MeXay BHeLLUHe!
060n04koit TPy6oNpoBOAa U MPYHTOM.

4.42 INpu 6eckaHanbHOM Npoknaake Tpy6onpo-
BOZOB PAacCTOAHWE MO FOPU3OHTANIM OT HAPYXHON
NOBEPXHOCTU U30NUPOBaAHHOro TpyBonpoeoga Ao
dyHaaMeHTOoB 3aannii n COOPYXEeHUi [0MKHO NpuU-
HumaTtbes no CHull 2.04.07.

MNpy HEBO3MOXHOCTU BLIAEPXATb 3TU PACCTOS-
HUA TPYGONPOBOAL AOMKHLI NPOKNAALIBATLCA B Ka-
HaNax unu B CTasbHbIX GYTNAPaAX HA PACCTOAHUMK He
MeHee 2 M OT GyHAAMEHTOB 3aaHnih imbo B npu-
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CTEeHHBIX (NPUCTPOEHHBLIX K PyHOAMEHTAM 3aaHui)
TOHHENAX U3 MOHOAUTHOIO Xene3obeToHa ¢ n3ons-
uyein MeTannom

4.43 N3 kamep 1 CNYCKHMKOB Npu GeckaHanb-
HO NPOKN3AKe TennoBLIX CeTen AOMKHLI yCTpan-
BaTbCA BOAOBLINYCKW B BOAONPUEMHbBIE KONOAUbLI C
BOACOTBOAOM B AOXAEBYIO KAHANU3aALMIO AN, eCNin
3TO HEBO3MOXHO, C NOCAEAYIOWEN OTKAUKON

4.44 B mecrTax, rae He NpeacTasnaeTca BO3MOX-
HbIM BbINONHUTL CAMOTEMYHbLIN BbiNMYCK OT CRYCKHW-
KOB B CYLUECTBYIOWYIO OXAEBYIO KaHANN3ALNIO U3-
3a BLICOKMX OTMETOK NOTKOB, HE06X0AUMO yCTPOW-
CTBO NO COrNACcCOBAHUIO C AKCNNYarmpyiowmmmn opra-
HM3ALMAMM HACOCHBLIX NEPeKaUNBAIOLLUX CTAHUMN.

4.45 N3onuposaHHbie TpyGonposoas anamer-
pom no 400 MM NpU NpPoKNaake Ha yyacTkax B He-
NPOXOAHBLIX KaHANAX PEKOMEeHOYETCs yKnaabieaTbh Ha
OCHOBaHWe U3 necka ¢ KoahPUUMeHToM dunsTpa-
umn 5 m/cyt [ins 60onblwiero auamMerpa [ONycKaer-
ca nNpoknaaka TpyéonpoBoaa Ha CKONbL3ALMX ONOo-
pax. Mpn aTom Heobxoauma NpoBepka TennoceTu
HA NPOAONLHYIO YCTOWYNBOCTb.

Ha yyactkax npoxnaaxu Tpy6onposoaos B npo-
XOAHBIX M NOAYNPOXOAHBIX KaHamax anvnHon po 30 m
[OMNyCKaeTCsl NPoKAaaxa Ha CKOMb3AWMX onopax.
AnuHa xkaHanoB MoXeT ObiTb yBenuyeHa no corna-
COBaHWIO B YCTAHOBNEHHOM NOpsaKe

4.46 Mpn pexoHCTPYKUMU TENROBBIX CeTel Ao-
NyckaeTcs yknaaka u3onuposaHHbIX Tpy6onpoBoaos
B CyLLECTBYIOWMIA HENPOXOAHOR KaHaN C 3aCbinkon
nocneaHero NEeCKom.

4.47 Mpu xaHanLHOW NPOKIagKe TeniosbixX ce-
Te# C NPUMEHEHNEM U30NMPOBaHHbIX TPYBONpoBo-
0B KOHCTPYKTUBHbIE PeweHna KaHanoB, KaMmep-na-
BUNBLOHOB NPUHUMAIOTCA aHANOTUYHLIMUY PELIEHVAM
NpyY KaHaNbHOW NPOKNaake TennoBbix cetei ¢ Apy-
MMy BUAAMN n30nNsumn,

4.48 MunnmanbHylo rnybuHy 3anoxeHus Tpyo
B 3emne, CYATan OT HN3a AOPOXHOrO NMOKPLITUSR A0
Bepxa NoAnaTUNEHOBO o6onouku Tpybbi, cnepyer
npuHumatb He meHee 0,5 m BHE npepenos nNpoes-
xen yactu un 0,6 M — B Nnpeaenax NPOe3xXen 4acTu,
cuuTas oo Bepxa U3onaumu.

Jonyckaemas rnybuHa 3anoXxeHus U30nMpoBaH-
HbiX TPY6 AONXHA COCTaBNATL OPUEHTUPOBOYHO ANS
AMamMeTpos (CTanbHbIX TRYG 1 NOAN3TUNEHOBbLIX 060-
nouex) po 133x225 mm — 3,1 M, ¢ 159%250 MM ao
530%710 mm — 3,6 m, go 10201200 mm — 2,8 M
(6e3 yyeTta BAMAHUA TPAHCNOPTHLIX CPEeaCcTB).

Mpu HEO6XOAMMOCTU KOHTPOMIbHLIX pacyeTos
FAYyOMH 3aN0XEeHUs TeNNONPOBOAOB U1 KOHKPETHBIX
YCROBMIA NPOKNAAKWU pacyeTHoe COonpoTuBnexHne
neHononvypeTaHa U NOAUITUNEHOBOU 0BONOYKU
cneayer npuHuMaTh 1o [1]

4.49 Npu Heo6x0AUMOCTN NOA3ISMHON NPOKIAL-
K1 TENIONPOBOAOB Ha raybuHe 6onee AONyCTUMOIA
VX cnegyeT NPOKNaaLIBaTh B KaHanax (TOHHensx).

Jonyckaetca BMECTO YCTPOWCTBA KaHasoB nNpu-
MeHEeHUe pPa3rpy304HbIX Xene3obeToHHbIX NAuT.

4.50 Mpy HEBOSMOXHOCTU BbilepXaTb HOPMbI,
npegycmoTpedHble CHuUll 2.04.07 ans nepeceyenns
Tennonpoeogos GeckaHanbHOW Npoknapgku € ras’o-
NPOBOAOM, BEOAOMNPOBOAOM, 3neKTpuieckumm kabe-
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naMy HanpskeHneMm Ao 35 kB, Heo6xoauMO nNpoexT-
Hbi€ PEeLeHNs COMNacoBbLIBaTh C IKCIUTYaTUPYIOLLMMN
W OPYrMKM 3aUHTEPECOBAHHBIMM OPTraHU3ALMAMUN

4.51 Harpy3ka Ha HenoaBuXHbIe Onopbl B 06-
LWeM cayyae [oMKHA NPUHUMAaTLCA No Hanbonbiuen
FOPU3OHTANBLHOW OCEBOM U GOKOBOI Harpy3xam npwu
mob6om pabouem pexnme TenonNpPoBoaa v Npu rMa-
PaBAUYECKMX UCTILITAHUAX.

4.52 KOHCTpyKUUS 31EMEHTOB MeTanAnYecKnx
HENOABUXHBLIX ONOp Ans GeckaHaNnbHOR NPoKnaa-
K1 TensaoBbiX CETEN, He npeaycMOoTpeHHbix FTOCT
30732, a Takke xenesobeToHHbie HenoABUXKHbLIE
onopL JONXHL pa3pabarbiBaTbCss NO MHOVMBUAY-
anbHLIM YepTexam Win NPUHUMATLCA NO TUNOBbLIM
npoexKTam.

Pacyer nHarpy3ox Ha onopst

4.53 B 1py6onposoaax GeckarHanHoW NPoxnan-
KW B TPYHTE CUNbl TPEHUA AENCTBYIOT BAONL OCU
TpybLi KaK pacnpeneneHHas Harpyska C UHTEHCUB-
HOCTBIO, H/M, KOTOpas paccunTuiBaeTes no hopmyne
(B.3) npunoxenna B.

KoadpurumeHT TpeHna p 3aBUCUT OT KOHCTPYK-
unn n3onauun, xapaxkrepa Harpyxesua u yrna sHyt-
PEeHHero TpeHus rpyHra ¢. [ins usonuposaHHbIX Tpy6
NPy Pa3nMYHOM Xapakrepe HarpyxXxeHus koapouum-
€HT COoCTaBnser.

~ 0,2 — NpM MHOroKpPaTHOM YepepoBaHUN UUK-
108 Harpes — oxnaxaeHue,

~ 0,4 — npy OAHOKPATHOM Harpese (oxnaxae-
HUK),

~ 0,6 — Np¥ KPaTKOBPEMEHHOM NPUNIOXEHUN Ha-
Py3kun

MNpu onpepeneHnn KOMMNEHCAUMOHHOW CNoco6-
HOCTM TENNONPOBOAOB ¥ HArpy30K Ha ONOpPbl KO3P-
duumeHT npuHumaeTtcs pasHoiv 0,4,

PacnopHble ycunus ot BHYTPEHHero aassieHus
npu npumenennn CK u CKY Boiyncnsiiot no popmyne

Pr
P, = TG_(D“ + D2 ) + GA, 2)
rone P — BHyTpeHHee pasnexnue, MMa,

D — HapyxHblit guameTp CK, Mm,

CcK

D} — sHyTpeHnuin anamerp CK, mm;

C, — oceBasi XeCcTKOCTb KoMneHcaTopa, H /Mm;

A  — pedopmauua KOMneHcaropa, MM

4.54 Pacuert Harpy3kun Ha onopbl Npou3soanT C
UCNOABL3OBAHUEM KOMMNBLIOTEPHLIX APOrPamMMm.

MNpu onpepeneHun HArpPy3oK Ha Onopbli ¢ UC-
NONBL30BAHUEM KOMMEHCUPYIOWUX YCTPOUCTB 1-1
rpynnut «a» (M-06pasHbix, M-06pasHLix, Z-06pasHbix
KOMNEHCATOPOB) cneayet PyKOBOACTBOBATLCA TH-
NOBbIMA peLIeHNAMA.

MNpv onpepenesnn Harpy30K Ha ONOPbl C UCNONL-
30BaHNEM KOMMEHCUPYIOLWX YCTPOUCTB 1-i rpynnbi
«6» (CK n CKY) ponyckaetca pykOBOACTBOBATLCH
TeXHUYECKOWN AOKYMEHTauuei npeanpuaTuii — uaro-
ToBUTENEeN CUNbPOHHLIX KOMMNEHCATOPOB.

Mpu onpeaeneHun Harpy3oK Ha onopbl NPY Npy-
mernenun CK n CKY cnepyet yuuthisath BAusHUe
cneayiowmx cun.

- pacnopHOro ycunua cunb@OHHbLIX KOMNeHca-
TOpPOB Pp;
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- XECTKOCTU CUNbGOHHBLIX KOMNEHCaTopos P,

- CONPOTUBAEHUSE TPERVIO TENNONPOBOAA O NPYHT
Ha yqacTkax HeckaHanbHO NPOKNAAKN UN TPEHWIO
8 NOABMXHBLIX ONOPax Ha y4acTKax KaHaNbLHOW Npo-
Knagky wnu 8 pyrnape Pm.

Kpome 10ro, cnepyer yuuThiBaTb B KOHKPETHBLIX
pacueTHbIX CXemMax TennonpoBOAOB:

- HEeYPaBHOBELLEHHBIE CUJIbl OT BHYTPEHHero AaB-
NeHnsa AN CanbHUKOBBLIX KOMMEeHCaTopos P“,

- ynpyryio aecopmaumio rubxux KOMNEHcaTropos
uan camokomnexcaumu Tpy6 (P, P).

4.55 Pacuyet Harpy3ok Ha Onopbi Ha Y4aCTKax
KaHanLHOW MNPoKnagKku pexoMeHayerTcst BeCTu B CO-
oTeercTBum c [1]

CoenuHeHns n3onupoBaHHbIx Tpye
u (pacoHHbIX nagenui

4.56 [Ins coeauHeHna CTanbHbix Tpy6 mexay
co6oit n ¢ HacCoHHbIMK U3AETUAMMU OOJKHLI NPU-
MEHATLCR CTbiKW, OTBEYAIOIME CReaylowmnM Tpebo-
BaHUAM:

- NeHONONUypeTaH AN CTHIKa AOMXKEH OTBE4YaTb
Tpebosannam MOCT 30732;

- KOHCTPYKUMY 060N04EK CTHIKOB U UX coeamHe-
HUI1 C NONU3TUAEHOBLIMK 0601I0uKaMu TPy6 [ONX-
Hbt ObiTb TEPMETUHHBIMYA NPY AABAEHWN BHYTPU CThbi-
KOBOro npoctpaHctea 0,05 MlMa B Teuenue S MuH;

- KOHCTPYKUMA Tennon30AMpOBaHHLIX CTbLIKOB
AONXHA BHiAePXMBaTL He meHee 1000 umknos wc-
NbITAHWIA COrNacHo Metoavke npunoxenus .

BO3MOXHO NpUMEeHeHne ApYrux KOHCTPYKuMit
CTBIKOB, OTBEUAIOMX BLILLISYKA3AHHBIM TPeboBaHuaMm.

Cucrema oneparMBHoro
ANUCTAHUMOHHOIrO KOHTPONA
COCTOSIHNSA TENnIOBONH M30NALUN

4.57 Ans yrmdukaummn Ncnonb3yeMoix NS KOH-
TpONA NPUBopos HeobGxoanmo obecneunTs cneay-
owure 3HavyeHus napameTpos cuctemnt OAK:

- ANEKTPUHECKOES CONPOTUBREHNE CUMHANBHOWM LienW
(netnn) ponxHo 6biTb ~ 200 Om, 4TO COOTBETCTBYET
OnvHe KoHTponupyemoro Tpy6onposoga ~ 5 km
(NPY NPeBLIIeHNN YKA3AHHONO 3HAYEHUR AETEKTOP
cpabaruiBaeT Ha 06pbiB);

- NOPOroBOe 3INEKTPUYECKOEe CONpPOoTUBNEHME
usonaumu 1—5 kOM, cooTeeTcTBYyIOUEe cpabaThiBa-
HWIO CUrHaNa yBAAXHEHUS.

B uensx obecneyeHus TeKywero KOHTpoONs 3a
COCTOSIHUEM U30ASIUUN PEeKOMEHAyeTca npumexe-
HUE JEeTeKTOPOB, UMEeIOLMX HECKONbKO CTyneHei
cpabarbiBaHus, 4TO nNo3sonser o6HapyxuTb Gonee
HU3KWIA YPOBEHb YBRAKHEHUA NEHONOAVypeTaHa.

4.58 lNpoexruposanue cuctem 01K Heo6xoaun-
MO OCYLLECTBNATL C BO3MOXHOCTLIO NpUCOeauHe-
HUS NPOEKTUPYEeMOiA CUCTEMBE K RECTRYIOUWM CU-
cremam OAK n nnannpyembivm 8 6yaywiem.

4.59 B kayecTse OCHOBHOIO CUrHaNILHOIO NPOo-
BOAA MCNONL3YETCA NPOBOA, PACNONONEHHBLIA CNPABa
no HaNpPasNeHUIO NoAaYn BOAbLI K noTpeburenio Ha
o6oux TpyGonposoaax BTOpO curHansHLIN NPOBOA-
HUWK RBNAETCA TPAH3UTHLIM.



4.60 Bce 60KOBbie OTBETBACHUA NOMKHBLI BKNIO-
4aTbCA B pa3pbiB OCHOBHOIO CUrHANbHOro 1nposo-
aa. 3anpewaercs nogxkmodarb 60koBblIe OTBETB-
NeHNs K MegHOMY fPoBoAay, PACNOIOXEHHOMY che-
Ba NO Xofy noaayv Bogbt K norpeburtenio (TpaH-
3UTHOMY).

4.61 CraunoHapHuii petextop obecneuvsaeT
HenpepbiBHbIA KOHTPOJIb COCTORHUA n3onsuun. Mpu
OTCYTCTBUMN BO3MOXHOCTU NOAKMOHYEHUS CTauMoHap-
HOrO AEeTeKTopa NepuoauyYecKuii KOHTPOIb MOXET
NPOBOAUTLCSH C NCNONL3OBAHUEM NEPEHOCHOIO ae-
Tekropa.

4.62 B TOuYKax KOHTPONSt HA KOHLUAX TeNnoceTy
YCTaHaBIMBAIOTCA KOHUEBLIE TepMUHANbLI, ORUH U3
KOTOPbIX MOXET UMETb BbiXO4 Ha CTauMOHAPHbIN
[eTexTop.

4.63 Touku KOHTpons Heo6xoaumo npeaycmar-
puyBaTh Ha paccTosiHuM He Gonee 300 M apyr ot apy-
ra. B ykazaHHbiX TOYKaX YCTaHaBNUBAIOTCS MpoMe-
XYTOYHBIE TEPMUHAND,

4.64 ins Tpy6onposopos AnvHon MmeHee 100 m
DONYCKAETCH YCTAHOBKA TONAbKO OQHOMN TOYKU KOHT-
pOns € 3aKONbLOBKOW CUrHANbHbLIX NPOBOAHUKOR NOA
METafTMYECKON 3arfyliKoi Ha ApyroM KOHUe Tpy-
6onposoaa.

4.65 B Hauane 60KOBbIX OTBETBNEHUI OANHON
30—40 M cTaBUTCH NPOMEXYTO4HbI TEPMUHAI BHE
3aBUCUMOCTU OT PACNONOXEHUA OPYIrUX TOYEK KOH=
TPONA Ha OCHOBHOM Tpyb6onposoae.

4.66 Ha rpanunuax conpsiraémMbix NPoOeKTOs Ten-
NOBbIX CeTel B MecTax ux CoefiMHeHns Heo6xoanumo
npegycMaTpmBaTh TOYKM KOHTPOAR U yCTaHABANBATD
JABOMHbIE KOHLEBbLIE TEPMUHANBI, KOTOPbIE NO3BOAS-
10T 06beAUHUTL WK paskeanHUTL cuctemy OLK aTmx
Yy4acTKoB.

4.67 Npn nocnenosarenbHOM COeQUHEHUN NPO-
BOAHUKOB cuctembl OfIK B MecTax OKOHYaHUs u30-
nauumn (npoxoa TpybonpoBoaoB yepes3 Tennosbie
Kamepbi, NOABaNLI 3AaHMIK U T.N.) COBAMHEHUS NPo-
BOAHWKOB TPebyeTca BLINONHATL TONLKO Yepes Tep-
MUHanNbI.

4.68 MakcumanoHan anvHa kabens ot Tpy6o-
NPOBOAA B0 TEPMUHANA HE A0MXHA NpesbilaTs 10 M.
B cnyyae Heo6x0aMMOCTU npumeHeHns kabens ¢
Gonblieit annHOM TpebyeTca yCTaHOBKa AONOMHU-
TENLHOrO TePMUHANA KaK MOXHO Bamxe k Tpybonpo-
soAy.

4.69 [Inn coeaAnHEHUN CUrHaNbHbIX NPOBOAHU-
KOB # NOAKMNOYEHUA NPUGOPOB KOHTPONA HEOO6Xo-
AUMO UCNONB30BAaTL TepMUHaANLI CReayILnX TUNOB.

- KOHUEBOW TEPMUHAN — B TOUKAX KOHTPONA Ha
KOHUAX TPy6ONpoBoOAa;

- KOHLIEBOW TEepMMHaN C BbIXOAOM Ha CTauuno-
HapHbIA AETeKTOP — B TOUYKE KOHTPOSISA HA KOHLE TPY-
6onpoBoaa, B8 KOTOPOI NPeayCMOTPEH CTauuoHap-
HbIi AeTeKTop;

- NPOMEXYTOYHbLIA TEPMUHAN — B NMPOMEXYTOY-
HOIA TOUYKe KOHTpONna Tpy6onpoBsoAa,

- ABOMHON KOHUEBON TEPMUHANT — B TOUKE KOH-
TPONA Ha rpaHULE y4acTKa;

- 06veaMHAIOLLMA TEPMUHAN — B TEX TOMKAX KOH-
TPONA, rae HeobxoAMMOo 06bLeANHUTE B €AUHYIO NeT-
mo psa (Tpw) ysactka Tpybonposoga,
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- NPOXOAHON TepMUHaN — AN NOAKNOYEeHUs CO-
eanHuTenbHbiX kabenein B Mectax OTCYTCTBUA U30-
nauuun (B TENNOBLIX KaMmepax, B NoAgsanax AOMOB U
T.1.) N NPU BAMHE CoeauHUTENbHOro Kabens 6onee
10m.

4.70 Yctanoska TEPMUHANOB C HapyXHbLIMW
pasbeMamMy ana CoeauHeHus CUrHanbHLIX NPOBOAOE
8 NMOMELLIEHVAX C MOBBLILLEHHON BADKHOCTLIO (Teruo-
Bbie KaMepbil, NOABasbL! AOMOB W T.N.) HE AONYCKAETCS.

4.71 YctanoBka TEPMUHANOB B NPOMEXYTO4HbIX
M KOHUEBbIX TOYKaX KOHTPONS OCYLWECTBASETCH B
Ha3eMHbIX WM HACTEHHbIX KOBBpax yCTAHOBJIEHHO-
ro o6pasua. B koHuUeBbix ToHkax Tpy6onposoaa Ao-
nyckaeTtcs ycraHoBka TepmunHanos B LITI.

4.72 KOoHCTPYKUUs KOBepa A0MmKHA UCKIYaTb
npouecc obpasoBaHMA KOHOEHcATa Ha anNemMeHTax
TepMuHana, NPOHMKHOBEeHWS Bnarv u obecneumsars
BEHTUNAUMIO BHYTPEHHEro o6bemMa kosepa. BHyTpeh-
HUiIA 06beM KoBepa AOMXKEH ObiTb 3aCbLiNaH CyxvM
feCKOM OT OCHOBaHUA A0 yposHs 20 cM OO Bepxa
Kpas.

4.73 lNpu ycTpoicTee KOBEPOB HA TennoTpac-
cax, NPoK1aabIBAeMbIX B HACKINHbLIX FPYHTax, Heo6-
X0AUMO NpefycMaTpuBaTe AONOAHUTENbHLIE Mepbl
no 3awmMTe KoBepa OT NPOCaaky rPyHTa.

4.74 CoeavHuTenbHbIn kabens OT Tpy6onposo-
0a C repMeTUYHLIM KabenbHbiM BLIBOOOM A0 Tep-
MUHana AONKEeH NPOoKNagbiBaTbCA B OUMHKOBAHHOM
Tpy6e anametpomM 50 mm. Ceapka (naiika) sawmt-
HOA OLMHKOBaHHOM TPyObl C MPONOXEHHbIM B Heil
kabenem 3anpeuiaercs.

4.75 NpoknapKy COEAMHUTENLHOIO Kabens BHyT-
Py 3paHui (COOPYXEeHUi) A0 MeCTa YCTaHOBKW Tep-
MUHRJI0B WM B MECTe paspbiBa TErJI0BOA M3ons-
uumn (B TeNNOBOM Kamepe u T.n.) TaKke Heobxoau-
MO OCYIIECTBASATb B OLWMHKOBAHHOK Tpy6e puamet-
pom 50 MM, 3akpennsemoi K cteHe ckobamu. BHyT-
pPU 34aHWIA AONYCKAeTCs NPUMEHEeHUE 3aWUTHBLIX
ro¢ppypoOBaHHbIX WAAHTOB.

4.76 Mocne monTaxa cucrembl OfIK cneayet
BLINOMHUTL €6 UCNOAHUTEILHYIO CXEMY, BKIOYas.

- rpadpuueckoe n3obpaxeHue Cxembl coeagmHe-
HMSI CUTHANBHBIX MPOBOAHWKOB;

-~ XapakKkTepHble TOYKW, COooTBEeTCTBYIOWMNEe MOH-
TaXHOM CxeMe. OTBETBAEHUA OT MarucTpanbHOW Ten-
NOTPACCHI; YrNbl NOBOPOTOB; HENOABWKHLIE ONOPbI,
nepexoaL AMaMeTpOB; TOYKN KOHTPOANA (HAa3eMHbIe
MU HACTEHHLIE KOBEPbI);

- TabAnuy AaHHbLIX MO XapaKTEePHbIM TOYKaM C
yKa3aHueM MapameTpoB: HOMEepa TOYeK, avameTp
TPpyOL Ha yd4actke; pnavHa Tpy6onposoga mexay
TOYKaM¥ NO NPOEKTHON AOKYMEeHTauuKn (Ans noaa-
owero u 06parHoro Tpy6onpoBOAOB); AnuHA TPy-
GonpoBoaa Mexay TouKaMu fo CxemMe CTLIKOB (ans
OCHOBHOIMO U TPAH3UTHOrO CUTHAJIbHbIX NPOBOLHU-
KOB Ana noganuwero n obparHoro Tpy6onposoanos);

- MapKupoBKY Ha TepmuHanax (anoMuHMesbix
6upkax);

- cneundukaumio NnpuMeHseMbix Npuéopos u
Marepmarnos.

4.77 Ha cxeme He06Xx0AUMO YKa3biBaTb YCIOB-
Hbie 0003Ha4YeHUA BCexX UCNonbL3yeMuiX dneMeHToB
cuctemnl OQK.
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5 TPAHCNOPTUPOBAHUE U XPAHEHUE

5.1 TpaHchopTnpoBaHne n xpaHeHue OCyLLLecTB-
naoTcs B coorsercteum ¢ FOCT 30732,

5.2 MepeBo3ka M30NUPoOBaHHLIX TRYE AonxHa
NPOU3BOANTLCA aBTOTPAHCNOPTOM C YAUHEHHbLIM
NPUUENOM WKW APYITMM TPAHCNOPTOM, NPUCNOCo6-
NeHHLIM 4Ns nepeBo3ku Tpyb. B TpaHcnopTte gon-
XHO 6bITb NPeaycMOTPEHO Npucnocobnexune, npe-
AOTBpaLLAOWEee CKaTLIBaHNE U NepeMeLeHmne npo-
AyKUMKW B Ky30Be Npu nepeso3ke. PekomeHayeTtcs
MCNoNL30BaTh M3agenus u3 6pyca ceyeHunem
100x 100 mm. CBOGOAHbLIE KOHLBI TPYD HE BOMKHbLI
BLICTYNaTb 3a rabapuTbl TPAHCNOPTHOMO CPEACTBa
6Gonee yem HA 1 M.

5.3 Yknagky n3onnpoBaHHbiX Tpy6 B TpaHC-
NOpTHOE CPeacTBO HEO6X0ANMO NPOU3BOANTL POB-
HbIMU pPSiAaMK, He Jonyckas nepexnecros Peko-
MEHAyeMO€e KONMMYEeCTBO OAHOBPEMEHHO NEpPEeBO-
3UMbIX TPYG U KONUYECTBO APYCOB NPUBELEHL B
Tabnuue 3.

Ta6nuuya 3

HAvametp AuameTtp | Konuuyecteo | KonunyecTso
Tpyb, MM (06onoyku, Mm|  TPYG, Wit SIPYCOB
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 [lpu norpyske u pasrpyske Tennonsonn-
POBaHHLIX TPY6 U 3N1€MEHTOB AONXHL OLITL NPU-
HATBI 0co6ble mepbl, o6ecneuynsBalowme CoOxXpaH-
HOCTb 3aWMTHLIX 060N104eK U TENNIONIONALUOHHO-
ro cnos u3 nedononuypertada. Pasrpysky renno-
M30AUPOBAHHLIX TPYG U APYrux 3nemMeHTOB Ha
CTPOUTENLHOW NNoWaAKe cneayet NpoussoauTh
MEeXaHWYeCKMM CrnocoboM C npuMeHeHnem rpy-
30MOABEMHBIX MEXAHU3MOB U BbICOKOMPOYHBIX MSAr-
KMX NonoTeHeu,

Mpn ucnonb3oBaHun TpaBepc U BLICOKONPOY-
HbIX MSIFKUX NONOTEHEeU, UNU CTafnbHLIX CTPON C TOp-
UEBbLIMW 3axBaTaMyn UX ANIMHA A0AXHA ObiTb NOAO-
6paHa Takum 06pa3oMm, 4TOGLI Yron Mexay HuMn B
mecTe npucoeamHeHUs K KpIoky boin He 6onee 90°
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5.5 [lna npenynpexneHus packaTbiBaHUS HUX-
Hero psaa Tpyb npu TPaHCNOPTUPOBKE NOA Kpaw-
Hue Tpybbi cnegyeT ycTaHoBUTL CneumanbHbie 6aLu-
MakKM, MCKNIoHaIoWmMe BO3MOXHOCTb NOBPEXASHUA
3alunTHON 060N104KM N TENNOU3ONALUOHHONO CNoA
B NPOUECCe TPaHCNOPTUPOBKU.

5.6 TpaHCNOPTMPOBKY U NOrPY304HO-Pasrpy3o4-
Hble paboTkl C M30NUPOBaHHLIMU TPyGamu n ane-
MeHTamMu TPybonpoBOAOB creayeT NPOU3BOAUTL NPK
TemMnepaTtype He Hvxe MuHyc 18 °C,

5.7 MNpwn cknagviposanuu Tpy6 B6AM3N 3emnsa-
HbIX BLIEMOK (TPaHLIeW, KOTNOBaHbI) PaccTosHue OT
6pPOBKU BbIEMKU 0 MECTa CKIaaupoOBaHU| AOMKHO
onpepenaTteca MNP 8 3aBUCUMOCTU OT rNyOUHbI
TpaHLwweu 1 Tuna rpyHTa (yrna ectectTBeHHOro OTKo-
ca) unun KpensieHns TpaHen

5.8 CknagupoBaHue n xpaHesne U3onuposBaH-
HbIX TPY6 Ha NPMOGLEKTHLIX CKNagax U CTPOMNNO-
Laakax aoJixHbl BLINONHATLCS B wrabensix Ha noa-
rOTOB/IEHHOM WU BLIPOBHEHHOW MNiowaake, npuyem
HUXHUIA pag TPy BOMKEH pacnonaratbCs Ha nec-
YaHbIX NOAYLUKAX.

- BbICOTON He MeHee 300 mm;

- WwupuHon 0,7—0,9 M — ans Tpy6 anameTpom
D0 530 Mm,

- wupuHot 1—1,2M — » » »
630—1020 mm.

5.9 BuicoTa wrabens n3aonMpoBaHHbiX TPy non-
XHa 6bITh He bonee 2 M, [lomxHLI ObiTb NPEeayCMOT-
peHbl Mepsl NPOoTUB packatbiBaHua Tpy6. Pasnuu-
Hble BUabl U30AMPOBAHHbLIX U3AENUA U aetaneit Aon-
XHbl XPaHUTBLCH OTRENLHO.

5.10 WN3onuposaHHble Tpy6Gul n PpacoHHbIe U3-
Aenua Npy ycnosusax xpaHeHua 6onee 2 Hegenb aon-
XHbl OLITH 3aLLMUIEHBI OT BO3OENCTBUS NPAMbIX COJ-
HeYHbIX nty4ei (B TeHU, Noj HAaBECOM UNM NPUKPLITHI
PYAOHHLIM MaTepuanom).

5.11 He ponyckaercs cknaaupoBaHue u xpa-
HEeHWe NPoAYKUUY B MecTax, NOABEPXEeHHbIX 3aTon-
NEHUIO BOAON.

5.12 TepmoycafiouHbIe NONUITUIEHOBLIE MaH-
XeThl (NoNoTHA) U MydThLl ANs CTbIKOBLIX COeanHe-
HUIA OO/MKHbI XPaHUTLCH B MOMELLEHUs X unu Mnoa,
HAaBECOM B 3aBOACKOW ynaxoske. MydTbl RONXKHb
XPAHUTLCA B BEPTUKANLHOM NONIOXEHUU.

5.13 KomnoHeHTbl neHononauypetaHa AOMKHbI
XPaHUTLCA B TENJIOM OTan/iMBaeMOM NOMEeLLEeHUN B
COOTBETCTBUM C CEepPTUPUKATOM 3aBOAA-U3IrOTOBU-
Tens.

6 CTPOUTEJIbCTBO TENMIOBbIX CETEN
Obuan vactp

6.1 Npu cTrpoutensCcTBe HOBLIX U PEKOHCTPYK-
UMM NEACTBYIOWMX TENAOBLIX CeTel cneayer pyko-
BOACTBOBATLCA TPE6OBaHNAMYU NPOEKTHOM AOKYMEH-
Tauymm

6.2 CTtpouTenbHO-MOHTaXHan opraHn3auus B
COOTBETCTBMMU C AEWCTBYIOWUM 3aKOHOHATENL-
CTBOM AOJKHA rapaHTUpOBaTh COOTBETCTBUE Ka-
4eCTBa BbINOJJIHEHHbIX €10 TENNOBLIX ceTen 6ecka-
HaNbHOW NPOKNAAKN U3 KU30NUPOBAaHHLIX TPYS No



FOCT 30732, skniodan pabotbi N0 TENAOTKAPON-
30A9uUMM CTLIKOB ¥ ycTaHoske cuctemsl OAK, Tpe-
60BaHNAM MPOEKTHOMW U HOPMATUBHON AOKYMEH-
Tauum B TeyeHue 5 neT c MOMEeHTa caaym ykasaH-
HbIX ceTei B 3kcnnyartauuio. [JoroBopoMm crpou-
TeNLHOro NOAPSAA FAPAHTUIIHBIA CPOK MOXeT BbiTh
yBENUYEH.

6.3 Pa3bueky Tpaccst TENNOBLIX CeTel B COOT-
BETCTBUM C AEWUCTBYIOLWMM 3aKOHOAATENLCTBOM NO
AOFOBOPY C 3aKa34YMKOM OCYLIECTBARIOT MECTHLIE
OpraHbl apxXUTEKTYPbl U rPanoCTPOUTENLCTBA VN
N0 WX NOPYYEHUIO Creunann3vpoBaHHbie OpraHu-
3aumn.

6.4 CTtpouTtensCTBO TENNOBLIX CeTeid BKnioYaet
cneayowmue OCHOBHbI® NPOLECCHI:

- pa3busky Tpacch;

- TPaHCNOPTUPOBKY TPYO 1 PaCoHHLIX usaenuin
3aBOACKOrO U3rOTOBACHUA, XPAHEHME;

- 3eMnsHbie paboTbi;

- packnagky TennonpoBonos;

- NPOBEPKY UENOCTHOCTU MPOBOAHWUKOB U CO-
croaHua usonsiuymn cucrtemos OAK;

- CBapKy TErnnonposonos;

- YCTPOWCTBO HENOABWKHbLIX ONOpP;

- MOHTaX Tpy6 1 UX 3NeMeHTOB;

= MOHT&X KOMMEHCALMOHHBIX YCTPOICTB, BKITIO-
yasi ocesbie CK 1 CKY;

- USONALMIO CTHLIKOB;

- MOHT@X CUIrHaNbLHOW CUCTEeMbl ONepPaTUBHOIO
AVCTaHUMOHHOTO KOHTPONA YBNAXHEHUA U30NALUMK;

- NpepBapuTenbHbIA NYCK TeNnonNpoBoaa v 3a-
BapKy CTapTOBbLIX KOMNEHCATOPOB;

- U30/IALMIO CTLIKOB HA CTApTOBLIX KOMNEHCaTo-
pax;

- cpauy cuctembl O1K (nocne sacbinku mecy
YCTaHOBKW CTAPTOBLIX KOMNEHCATOPOB).

6.5 Pa36ueky Tpacchl TenNNoBLIX ceTei cneayer
NPOU3BOAMTL B COOTBETCTBUU C NPOEKTOM OpraHu-
3aumm ctpoutenscrea (MMOC) u npoektoM npous-
soacTea pabot (MMNP), koTopbie AO0MKHLI ObLITL CO-
rMacoBaHbl C 3KCNAYATUPYIOLMMU OPraHM3aLuami,
a TaKke TpebosaHuamu CHui 3.01.03.

Begenne 3emnansix pabor

6.6 PaspaboTka TpaHwen n KOTNoOBaHOB U pa-
60Tt NO YCTPOUCTBY OCHOBaHUA ana 6eckaHanbHoOn
npoknagkm tennonposogos B MMY usonsuuun cne-
AyeT Npou3BOAVTbL B COOTBETCTBUM C TpeboBaHus-
mu CHull 3.02.01 n CHwui1 ilI-42.

6.7 MNpn 6eckaHanuHO NPOKNAAKe [ONOAHU-
TeNbHO AOMKHBE ObiTh BHINONMHEHL! Cneayiowuve Tpe-
6osaHua;

- PbiTbe TPaHLIen AOMKHO Npon3BoauTeCA Ges
HapyLeHns @CTeCTBEHHOM CTPYKTYpbl FPyHTa B OC-
HOBaHuM PaspaboTka TpaHweu NpPou3BOOUTCA C
Hepo6opom no rnybuxe 0,1-0,15 M. 3auuctka npo-
M3BOAMTCA BPYuHyl0. B cnyyae pa3paboTtku rpyHTa
HUKE NPOEKTHOM OTMETKM Ha AHO AOMKEH BbiTh Nop-
CbiNaH NEecok A0 NPOEKTHOW OTMeTKU C Tulatenb-
HbIM ynnioTHeHWem (K, He MeHee 0,98) Ha rny6uHy
He 6onee 0,5 m;
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- OCYLLEeCTBAEHO YCTPOMUCTBO.

a) NPUSMKOB — He MeHee 1 M B KaxX/1yto CTOpO-
HY OT TENNONPOBOAOB AN YCTAHOBKW OCEBbLIX KOM-
nexcaropos CK u CKY, apmarypsl, OTBOAOB, TPOWHK-
KOB Ans yao6CcTBa BeAeHUs CBapKu 1 3oNsauvmn CTbi-
KOB TPY6 ¥ He MeHee 2 M — AN YCTaHOBKU CTapTo-
BbIX KOMNEHCATOPOB,

6) paclumpeHHOn TpaHLLEeN No pa3mepam, nNpu-
BEAA€HHLIM B MPOEKTHOW AOKYMEHTaLMW, ANns ycTa-
HOBKN AeMndepHbLIX noayiex, yctpoucTea kamep,
APEHaXHOR CucTemsl 1 Ap.;

- o6ecneyeHo A0CTAaTOYHOS NPOCTPAHCTBO ANN
yKnapku, nogaepxku u coopku Tpyb Ha 3apaHHON
rnybuHe, a TaKke ans yagobcrea yrnaoTHeHus Mate-
puana npu 06paTHON 3ackinke BOKPYI TENNONpPOBO-
pilel:H

- HA AHe TpaHwewn cnepyeT npeaycMarpymsarhb
necHaHylo noackinky TonwuHoii 100—150 mm Me-
pea yCTpOUCTBOM NECHaHOr0 OCHOBAHWUA Wiy Nnac-
TOBOFO ApeHaxa cnegyeT NPOBECTM OCMOTP AHa
TpaHLWew, BLIPOBHEHHbLIX YYaCTKOB nepebopa rpyHTa,
NPOBEPKY COOTBETCTBUA NPOEKTY YKNOHOB AHA TPaH-
wen PeaynbraTbl OCMOTPA AHA TpaHweun odpopMm-
ASHOTCH aKTOM Ha CKpbiTbie paboThl.

6.8 HavMmeHbluyIiO WMPUHY TPaHLLIeA NO AHY Npuy
DBYXTPYOHOIW 6eckaHanbHOM NpoKNagKe TennoBbiX
cetell chnegyeT npuHUMaTh Ans Tpyob:

- auaMeTpom 0250 MM — 24, + a + 0,6 Mm;
no500MM — 2d, + a+ 0,8 m;
20 1000Mm —2d, + a+ 1,0 m,
roe d, — HapyxHbii guameTp 0605104KN TenIon3o-

NIAUNN, M,
a — paccTosHue B CBETy Mexay 060noukaMmn
Tennousonaummn Tpyo6, m.

6.9 Pasmepbl NPUSMKOB NOA, CBapKy W u30nsi-
uMIO CTLIKOB TPY6 cnegyeT NPUHUMATL:

wupuHa = 2d, +a + 1,2 m;

AnvHa =1,2 MM gns CTbiKa C TEPMOYCa04HbIM
NONOTHOM,;

anmmHa = 2,0 M ana CTbika C MydTamm,

rny6uHa pna Tpy6 anamerpom 8o 219 mm = 0,3 m;

ana Tpy6 auameTpom 273 mm n Gonee = 0,4 M.

6.10 [Mpn 6eTOHHOM OCHOBaHWMK MAIN ONACHOC-
TV NOATONNEHUA BO BPEMA MOHTAXa B TPaHLLEsX Tpy-
661 amameTpom o 400 mm He06X0ANMMO yKNaabIBaTh
Ha NoAayLIKKM 13 necka, obecneunsaioue paccros-
Hue 200 Mm oT 060n04kM TPYbwl 0 GeToHHol nnu-
Thi, 2 npu guametpe 6onee 400 MM — Ha paccTos-
Huu 300 MM. Yknapka AONXHA NPOU3BOAUTLCA Ha
npeasapuTensHo yTpam6osaHHOe OCHOBaHUE U3
necka ¢ k03pdULMEeHTOM ynnoTHeHns ~0,98.

6.11 Ob6paTHan 3acbinka npu HGeckaHanbHOMN
npoKnapxe [ONAXHA NPOU3BOAUTHLCS MOCAOMHO C
OAHOBPEMEHHLIM YINSIOTHEHNEM KaXAOrO CNos.

B mecTax ycraHOBKY CTapTOBbIX ¥ OCEeBbLIX CUNb-
HOHHBIX KOMMEHCATOPOB B 30He Hanbonbuiero osu-
XEHWs TENNONPOBOAOS MNPKU TemneparTypHbix nedop-
mMauusx (L,) Heo6xoaumo seCTu MOCAOHOE YNIoT-
HeHve (Kvm 2 0,97—0,98) rpyHTa npu 06parHoit 3a-
Cbinke kaxk mexay TpybonpoBOAaMMU, TaK 1 MOXAY
TpyGonposoaamMu u cteHkamu TpaHweu. Hap sep-
XOM MONMM3TUNEHOBOW 060NoYKM n3onauuu Tpyod,
CTapTOBLIX ¥ QceBbix koMneHcatopos CK u CKY 06sa-
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3arvenbHO YCTPOMCTBO 3aMTHOTO CNOS M3 necua-
HOro rpyHTa TONWMWHOK He meHee 150 MM 3acwin-
HOW MaTepuan He A0MKEH COAePXaTb kamHel, web-
HA, FPaHyn C pa3Mepom 3epeH Gonee 16 MM, ocTar-
KOB pacTeHuid, Mycopa, rmuHbl. CTbiku 3acbinaloT
nocne rmapaBINYecKnX UCNBITAHUA U UX U30AAUMN.
Hag kaxpon Tpybon Ha cnoil necka Heobxooumo
yKNaabiBaTh MapKMPOBOYHYIO NeHTy 3acuinka mep-
3NbIM FPYHTOM 3anpeLaeTcs.

Ha nosepxHOCTVM HEOGXO0AUMO BOCCTAaHOBNEHWE
TEX Xe CJI0eB NOKPbITUSA, ra3soHOB, TPOTYyapos, KOTO-
puie 6binu go Havana pa6ort. [lo ycrpoiicTBa ac-
$anbTOBOro NOKPLITUA CrieayeT yknaasiBaTb cTabu-
NIU3NPYIOLUMIA TPABUIHBIA CMOW.

B Tex MecTax, rae raybuHa BbIeMKW MpyHTa, FpyH-
TOBbIE XapaKTEPUCTUKN WK CTECHEHHbIe YCNOoBUs
NPOKN3aaKn He NO3BOASIOT BbiPbiTh OOLIYHYIO TPAH-
Wwel C OTKoCaMu U nNpusiMKaMmu oNa pasmeuieHns
KOMMEeHCaTopoB, CAEAyeT OCYLUEeCTBNATL BepTukab-
HO€ KpenneHue TpaHweu U NPUAMKOB.

Mpw BLICOKOM YPOBHE CTOSIHWSI FPYHTOBLIX BOA,
(biwe rnybuHbl AHa TpaHweu) B Neprog, CTPOUTENb-
CTBa A0/HKHA NPOV3BOOUTLCH UX OTKAYKA.

MoHTax TennonposogoB

6.12 MoHTax, yknaaxy ¥ CBapKy C Hepaspyiua-
IOLWUM KOHTPONIEM CBapHbLIX LWBOB TENNONPOBOAOB
cnegyet npouasoautb no CHuM 3 05.03.

6.13 M3onauma HECOOCHbIX CTLIKOBLIX coenu-
HeHWUi CTanbHbLIX TPYO (cabiwe 2°30') npou3BoanTCS
B 3aBOACKMUX YCNOBUAX NO COrNAcOBaHUIO C NPOEKT-
HbIMWU K 3KCIAYATUPYIOLWWUMK opraHu3aumsamu. Tpu
3TOM NpuUMEeHAaeTCa TN CThika, aHaNorvYHBIN ncnonb-
3yeMOMy Ha [JAaHHOMW Tpacce.

6.14 lNepep MOHTAXOM y4yacTka Tpybonposoaa
NPOBOAUTCA NPOBEPKA COCTOSHUA U3ONALUMK U ue-
JIOCTHOCTW CUMHasIbHbLIX NPOBOAROB cucTtembl OAK u
OTAEf1IbHbIX INEMEHTOB.

6.15 [1na nposepku COCTOSIHMA U30NALIMK 1 Le-
NIOCTHOCTU NPOBOAHUKOB SNEMEHTOB, Noanexatumnx
MOHTaXy Ha Tpacce, a Takke npu paborax no nso-
NALMKN CTHIKOB AO/MKHBI NPUMEHSTLCS BbICOKOBONb-
THble TecTepsl.

6.16 Mposepka n3onauumn AONXKHA NPOW3BO-
ouTbes HanpsxxeHnem 500 B. Ecam nsonauus cyxas,
npubop AONXeH NOKa3biBaTh «6@CKOHEYHOCTb» MU
senuumHy >2000 MOmM. [lonyckaemoe conpotuene-
HUE U30NSUMN 3NIeMeHTa A0IXHO ObiTb He MeHee
10 MOM Ha 1 aneMeHT.

6.17 [ns moHTaxa TpyObl ¥ pacoHHbIe aetanu
pacnonaraioT Ha 6poBke TpaHLIen Ha BPEMEeHHbIX oMo~
pax (CTMponoBbix 6nokax, MeLKax ¢ NECKOM u T.Nn.).

6.18 Bce anemMeHTL NOABEPraloT TWaTeibHOMY
OCMOTPY C LeSiblo 06HAPYXEHWS TPELLMH, CKOAOB, Fy-
60Kkux Hagpes3oB NONU3TUNEHOBOW 060onO4KK. Mpu
0o6GHapyXeHun HaapesoB U TPewmuH 06010Yku aAnu-
o 6onee 300 MM u rny6uHoi Gonee '/, TONLWHBI
CTeHKn uagenus oTépaxosbiBaloT Menkue aedpexTol
W APOKONbl 334ENbIBAIOTCH HA MECTe NyTeM 3KCTPY-
3MOHHOM CBapKuN WK ApyrMM cnocoGom.

6.19 MoHTax TennonpoBOAOB AOMKEH NPOU3-
BOAMTLCA NPY NONOXUTENBHON TEMMNEpaType HapyX-
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HOrO BO3ayxa [Mpu TeMneparypax 803gyxa Hibke Hyns
Heo6xoamMMo npmuberats K CneunansHbLIM MepaM, yka-
3aHHbIM B PEKOMEHJALMAX 3aBOA3 — U3roTOBUTENS
Tpy6. Mpu TemnepaTypax HapyXHOTO BO3Ayxa HWxe
MuHyc 15 °C nepemeunerrie n MOHTaxX Tpy6onposo-
[0B Ha OTKPbITOM BO34yXe He PeKOMEHAYIOTCS.

MOHTaxXHbie K cBapouHblie paboTtel npu Temne-
parypax HapyXXHOro Bo3ayxa Hwke musyc 10 °C non-
XHbl MPON3BOANTLCS B CNeumanbHbix kabrHax, B KO-
TOpbIX TEMMepaTypa BO3ayxa B 30He CBapKu A0NX-
Ha noaaepxXxmeatbea He Hke 0 °C.

6.20 Ceapka npou3BoaUTCs Nocne yknaaku Tpyé
B TpaHwelo. JlonyckaeTca ceapusaTb TPYOLI Ha 6poB-
Ke TpaHLueu.

6.21 [Ina npegsapuTenbHOrO HarpeBa CTaNbHbIX
Tpy6 no Tpacce Tennosbix ceTeit cnepayet ucnonb-
30BaTh CETERYIO BOAY, BO3AYLLHbIE KANopudepsb nnmn
BOASHbIE NOAOIrPEeBaTENMU.

Mpu npoeeaeHmn CBapoYHbLIX PaboT Ha Tenno-
npoeogax Heo6xoaumo:

- UCKJTIOYUTbL BEPOATHOCTb Harpesa NeHononu-
YPETaHOBOW U30NAUUM A0 TemrepaTtypbt CBbille
175 °C Bo nsbexaHmwe o6pasoBaHmna Ha pabouem
MecTe TOKCUYHBLIX BLIOPOCOB,

- TWWATENLHO OYUCTUTL Nepen CBapKoW NOBepX-
HOCTU HEeN30IMPOBaHHbIX KOHLIOB TENIONPOBOAOE OT
OCTaTKOB MEHONONUYPETAHA;

- yaanuTb C rpyHTa Ha pabouyem mecte cBap-
LWMKa OCTaTkyM NEHONONMypeTaHa.

KoHkpeTHbiit METOA HarpeBa TENRONPOBOAA Cre-
ayet onpenennte B NOC v MNP.

6.22 Mo okoH4YaHUM N3oAaLUK CTLIKOB NO BCel
onvHe Tpybonposoaa NPOU3BOJUTCS 3aKNIOYUTENb-
HbI KOHTPONb LIENOCTHOCTU CUrHANLHBIX NPOBOAOB
WU CONPOTUBAIEHUR U3ONALMN C NOMOLLLIO MErom-
meTpa.

6.23 Tennosas usonaums TennonpoBOAOs B Ka-
Mepax BLIMOMHAETCA MUHEPANOBATHLIMU U3AENUA-
M, TIEHOMONWYPETAHOBLIMU CKOPAYNaMN (CerMeH-
TamWu) C rIOAroHKOoI Ux No MecTy AMGOo HanblNeHneMm
neHononuypeTtaHsa

6.24 He ponyckaercs ycTpoACTBO CTHIKOB Ten-
NONPOBOAOB B MECTAX NPOXOAA X Yepe3 CTeHb! Ten-
NodrKaUMOHHLIX KaMep, NOABANOB, a TaKkke B npe-
Denax KOHCTPYKUMU COonpsXeHus 6eckaHanbHbIX y4a-
CTKOB C KaHaslbHbiIMK Y4acTKamu.

B aTux MecTax Ha TENnonpoBoAax A0XHA ObiTb
HeHapylleHHas 3aBOACKas M3ONAUVS.

6.25 PaccTosHue oT cTeika TpybonpoBoaa Ao
HapYXHOW NOBEPXHOCTU KaMEPbI NN A0 KOHCTPYK-
LMK COMPSiXEeHUs1 KAHANLHOIO U 6eckaHanbHOro y4a-
CTKOB JOMXHO BbiTh HEE MeHee 2 M.

6.26 MoHTax cH60pHbIX 3/1eMEHTOB APEHAKHbIX
KONOALUEB NPON3BOAUTCA NOCE MHCTPYMEHTANIbHON
NpOBEPKU OCHOBaHUS U3 necka, webHs no crenexHu
YNAOTHEHWUS MAM NPOYHOCTU Towero 6etoHa nop,
KOHCTPYKUMM KONOALEB.

6.27 3anopHas apmatypa ,[ly = 300 mmM B 3a-
BUCUMOCTU OT ee KOHCTPYKLMK U Heo6x0auMocTuy
nepuoauyeckoro obcnyxusaHusa 4onXxHa ycrtaHas-
NMBaTbLCA HENOCPEenCTBEHHO B MPYHTE C BLIBOAOM
nos «KOBep» yANUHUTEseld WTOKOB 3anoOpHOK ap-
mMaTtypsl. JlonyckaeTca ycTtaHOBKa 3anopHOi ap-



MAaTYpbl B KAMEPaXx, a Takke 8 KONOAUAX MENKOTO
3anoxeHus.

6.28 MNpu aBTOPCKOM K TEXHUHECKOM Hap3ope
3a CTPOUTENLCTBOM GeckaHanbHON NPOKNANKU N30~
MPOBaHHLIX TPYBONPOBOAOB HEOOX0aMMO 0bBpaLuaTe
BHUMaHUE:

- Ha Ka4ecTBO NMOCTaBNAEMbBIX 3aBOGOM TPY6 n
petaneu;

- Ha KA4YECTBEHHYKO CBAPKY TPYD U 33€/1KY CTbIKOB;

- Ha NPaBUNbLHYIO HAaCTPOWKY M YCTaHOBKY Nyc-
KOBbIX KOMIMEHCATOPOB.;

- HA TeMnepaTypy NPeaBapuTENIbHOrO Harpeea;

- Ha CXaTue CTapTOBOFO KOMMEeHcaTopa no Met-
KaM Ha KOpnyce KOMMNeHcatopa 8 COOTBETCTBUM C
NPOEKTHLIMU JaHHBIMW.

6.29 OcywecTaneHne asTOPCKOrQ 1 TexHnYec-
KOro Hag3opa He CHUMAeT OTBETCTBEHHOCTW CO
CTPOUTENBHO-MOHTAXKHBLIX OpraHM3aumin n 3akasuu-
Ka 3a Ka4eCTBO CTPOUTENbHO-MOHTAXHbLIX paboT 1
1IX COOTBETCTBME NPOEKTHO-CMETHOW A0KYMEHTaUUW.

6.30 C6opka, onpeccoBka U u3onaumua coeam-
HEHUR DOJXHBI NMPOV3BOAUTBCA B OOUH U TOT Xe
AeHb. Cnecapb-cO0pLUMK JOMKEH HAHECTN HA CO-
efinHeHne MapkepoM CBOE KNenMo.

Tennorngpon3onsayns CTbiKOB

6.31 PaboTb! no n3onauvn CTbiKOB cheayerT npo-
M3BOAUTL NO CELNAnbHLIM TEXHONOMMYECKUM WH-
CTPyKUMsiM npoussoautens Tpybonposoaos wnu
CTbIKOBbIX COEANHEHWA.

a)
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6.32 Tennousonsums CBapHbIX CTLIKOB HA TPac-
ce W 3achinka TennonpoBOAOB NECKOM NPOU3BO-
DATCA TIOCNEe MMMAPaBANYECKOr0 MCNbITaHUs 3Toro
y4acTka Ha NPOYHOCTL M NNOTHOCTL m 100 %-ro
KOHTPO/IA HEPA3PYLLAIOLIUM METOAOM, a TaKKe Moc-
ne NOBTOPHOro 3amepa CONpOTUBIEHUSA U30NALUUKA
no Kaxaomy anemeHTy. Pabotbi No usonsumm crbi-
KOB BbINOAHSAIOTCSA NO 3asBke 3aKa34ynkKa opraHmsa-
UMAMW, UMEIOLLMMU NNLIEH3NIO Ha NPOKNAZKY Ten-
NoBbIX ceTer uanm ceptudukar Ha NPou3BOACTBO
aTux pabor.

6.33 [1o ycTpoiicTBa U3onsumn Npu OTCYTCTBUK
Ha KOHUaX cBapuBaembix TPyb 3aBOACKOIO aHTUKOP-
PO3UOHHOTO AOKPbLITYS HEOBXOAUMO BLINONHUTL CNe-
ayoume pabork

- OYUCTUTb NOBEPXHOCTb CTbIKOBOIro coeauHe-
HUA (HEU30NMPOBAHHLIE KOHLLI TPYD) OT rpsian, pxas-
YWHbI, OKAJIUHBI,

- NPOCYLWNTbL Fra30BOI rOPenkoi, 3aWwmnTne Top-
Lbl M3019LMH,

- HAHECTY Ha CThLIK aHTUKOPPO3NOHHYIO MACTUKY
(B cny4yae Tennou3onNauum CTeika ¢ NonyumunmHapa-
MK NN CerMeHTamm)

6.34 [ins coeguHeHUs M30AMPOBaHHLIX TPY6 u
$HaCOHHBIX N3AENUIA MOFYT NPUMEHATLCS CBaPHbIE KOH-
CTPYKLMN CThIKA «CBapKa-3anvBKa» UK KOHCTPYKUMK
CThika C MBCTU4HOM repMeTusaumelt 3a30poB Mexay
BHYTPEHHOI NOBEPXHOCTHIO MY(dTH Y NOIMITUAEHO-
BbiMK 060N0YKAMU TEMNNOU3ONMPOBAHHLIX TPYO «rep-
MeTn3aLmMa-3anmeKkar. Cxema KOHCTPYKUMM rnapoTen-
NOWM3ONALMM CTHIKOB NPUBEEHA HA PUCYHKE 2.

6)

a — «CBapKa-3anmeKa»; 6 — «repMeTU3aumns-3anusKa»

1 — cranbHan Tpy6a, 2 — cBapHOi WOB, 3 — noanatuneHosas o6onouka; 4 — nposon cuctemb OAK; 5 — ceapka

(neHTouHLIM HarpeBaTeneMm, SKCTPY3uoHHan u np ), 6 — mydra TepMOyCafo4Has NOANITUAEHOBaA UAn MydTa C TepMmoyca~

XMBAIOLLMMMCA KOHLIAMIK, 7 — BBapeHHbIe NPOGKU U3 NoAuaTUNEHa; 8 — neHononnypeTaH; 9 — repmeTuk; 10 — MaHxeT 13
TEPMOYCXMBAIOWErOCH NONNITUNEHA

Pucyrnox 2 — KOHCTPYKUMM rMapOTENnoN3oNaLUmMmn CTbIKa
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6.35 Bo3MOoXHO NnpyMeHeHne KOHCTPYKUMU CThi-
KOB C UCNONBb3OBAHMEM METAN/INYECKOrO KOXyXa C
NPoOAONLHLIM PA3PE30OM U NoCNeayiouen 3auTon
TepMOoycanouHbiMu MydTamMu (NONOTHAMU) U3 CLLN-
TOro NOAMaTUNEHA.

6.36 [ins coeamHeHna N3onMpPoOBaHHbIX TPY60-
npoBOAOB ¥ $GACOHHLIX U3AEANIA BOZMOXHO NpumMme-
HEHWe OPYrux KOHCTPYKUMIA CThIKOB, obecneymnsalo-
LWMX FePMETUYHOCTD.

6.37 Mepen ceapKoi CTApTOBLIX, OCEBLIX UMK
CUNbHOHHLIX KOMNEHCATOPOB Ha MNONU3TUIEHOBYIO
o6onoyky TennonpoBOAOB A0MKHLI ObiThb HAAETh
HepaapesHble TepMOyCcaaoyHbie MydThl.

6.38 Npu 3anuBke CTbika TENNOU30NALUMNOHHbIA
cfoit Ha Topuax TPy6 yaansertca Ha raybuHy ot 2 oo
5cm.

6.39 TexHONorvMn N3ONALMN CTLIKOB OCHOBHbBIX
TUNOB NpMUBEAEHLI B NpunoxexHun E u cooteeTcTry-
IOLKUX PEKOMEHDAUUAX OpraHu3aunin-npon3soguTe-
nen.

6.40 3anuBKy cMecHu cnegyeT NpoM3BoaAnTbL 13
MHBEHTAPHbLIX NAKETOB UNN 6ANNOHOB WK C MOMO~
WbIO NepeaBuXHbIX 3aNMBOYHBIX MaLLMH. Temnepa-
Typa KOMIMOHEHTOB A0/MKHA GblTh He MeHee 18 °C.

JonyckaeTca MCNonbL3oBaHWe 3aiMBKU CMECH
NeHononuypetTaHa BPYYHYKD U3 €MKOCTM C NpuUro-
TOBNEHMEM CMECU KOMNOHEHTOB B EMKOCTH Ha Tpac-
ce. KoMNoHeHTbl 4OMKHbI NOCTaBASITLCA B FOTOBOM
ans npumeHenus suge. MNepemewmunsaHne cmecu
BPYYHYIO 3anpeLuaeTcs.

lNpasnna MoHTaxa ¥ NpUeMKH
B akcnnyaraymio cucremnl OAK

6.41 Montax cuctembl OK gonxeH nposo-
AUTbCS B COOTBETCTBUW C NPOEKTHOW CXeMOii, COo-
rnacoBaHHON C SKCTyaTUPYIOWeil opraHr3auveit.

6.42 OnpepeneHne MecTa HEMCNPABHOCTU Cu-
crembl OfIK (yBnaxHeHue wnmn 06pbis CUrHANBLHOMO
NPOBOAHMKA) OCYLLECTBARETCH AOKATOPOM MOBPEX-
AeHwiA, npeacTasnaowmmM coboit MMNyNLCHLINA ped-
NEeKTOMETp.

6.43 Nokatop NOBPEXAEHWIA:

- nomkex obecneuynsaTb BO3MOXHOCTb onpeae-
ne’va Buga v Mect AedexToB MOrpewHoCcTLIO He
6onee 1 % uamepseMoi ANIMHbBI CUrHANLHOIO NPOo-
BOAHMKA,

- UMETb BANBHOCTL U3MepeHut He meHee 3000 m;

- ANS perncTpauun pesynbTaToB U3MepeHuin
AOMKEH UMETb BHYTPEHHIOI NaMATb, 06bEeM KOTO-
POt NO3BOASET 3aNUCHIBATL U XPaHUTL HEe MeHee 20
pednexTorpamMm, a TaKke UMEeTb BO3MOXHOCTL 06-
MeHa uHdopmaumeil C NePCOHANbHLIM KOMMbLIOTE-
pom. [lonyckaerca ucnonb3osars pednekTomeTp ¢
nopTaTuBHLIM NeYarTalounm yc*rpoﬁcmom.

6.44 Npu n3onNAUMKN CTLIKOB CUIHasILHLIE NPO-
BOAHWKMN CMEXHbIX SNeMEeHTOB TPYybonposoaos non-
XHbl COEAMHATLCA MOCPEACTBOM OGXUMHbLIX MydT
C nocnepyioweit Nponankon mecra CoeaniHeHus
NPOBOAHUKOB. Maika [OoNXHA BLINONHSTLCA C UC-
NONb30BAHNEM HEaKTUBHbIX (AIOCOB.

6.45 Bce 60KOBbI© OTBETBNEHMSt OT MarucTpanb-
HOro Tpy6onpoBoaa AONXKHbLI BKIIOYATLCA B Paspbis
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OCHOBHOIO CUrHaNbLHOTO NPOBOAHUKA MarnCTpab-
HOro Tpybonposoga.

TpaH3UTHbIN CUrHANLHBLIA NPOBOAHVK AODKEH NPO-
XOAMTbL TONLKO B MarMCTpaibHOM Tpybonposoae.

6.46 B TO4Kax KOHTPONA COEAMHUTENbHbLIE Ka-
6env AOMKHBI NPUCOEANHATLCA K CUrHAbHLIM NPO-
BOOHUKAM Yepe3 repMeTudHbie KabenbHbie BbIBOAbI.

6.47 KoHcTpykums kabenbHbiX BHIBOAOB OOMK-
Ha o6ecneynBaTb repMETUYHOCTL B TEYEHNE BCEro
cpoka cnyxbsi

6.48 B TO4YKax KOHTPONS M TpaH3UTaxX B Kame-
pax v noasanax AOMOB B Ka4yeCcTBE COeauHUTE b-
Hbix Kabeneil npuMeHseTca kabenb mapkun NYM
3x1,5 n NYM 5x1,5 ¢ useToBoit MapKMpOBKOW XuJi.
B ycnoeuax HU3Kux Temneparyp HeobxoauMo uc-
nonb3oBaTb Kabenb mapxu KX 3x1,5 nan KMrxn
5x1,5,

6.49 CoeauneHmne xun kabeneii B NPOMEXYTO4-
HbIX TOYKaX KOHTPONS C CUrHa/IbHLIMY NPOBOAHMKA-
MUK B U30NPOBAHHOM TPy6e AOMKHO NPON3BOAUTL-
Csi B COOTBETCTBUM CO cCneayiouier LBeTOBON Map-
KWPOBKOW:

- CUHWIA — OCHOBHOM CUrHanbHLIW NPOBOAHWK,
VUAYWWA OT NaHHOW TOYKU KOHTPOAS MO Hanpasne-
HMIO K NOTpebutenio.

- KOPUYHEBbI — TPAH3UTHbI CUrHAJTBHLIA NPO-
BOAHUK, NAYLIWIA OT ZAHHOWN TO4YKM KOHTPONS MO Ha-
npasBneHuIo K notpeburesnio.

- YepPHblA — OCHOBHOMW CUIHANLHbLIA NPOBOAHKK,
“AaYyWHin OT AaHHOW TOYKM KOHTPOAS B HanpaBneHuu,
NPOTUBOMNOMIOXHOM NOAAYe TeNIOHOCUTENA.

- YepHO-6enblit — TPaH3UTHLIA CUrHaNbHLINA NPO-
BOAHMK, MAYWWA OT OAHHOW TOYKM KOHTPONA B Ha-
npasneHnun, NPOTUBONONOXHOM flI0Aa4e TerNsIOHOCU-
Tena.

- XEeNnTO-3eNeHbiil — KOHTAKT Ha CTanbLHOW Tpy-
60onpoBog, («<3a3emneqmne»).

6.50 KoHTaKT Xenrto-3eneHoi Xuabl co cTasb-
HbiM Tpy6onpoBoaoM [onxeH obecneunsartscs C
NOMOLLLIO PasbeMHOro Pe3LboBOro coeanHeHns
(ravika ¢ waitbon Ha 60NT, NpUBaAPEHHLIA K CTanb-
Homy TpyGonposoay).

6.51 CoeguHurensHbie kabenu Tpybonposoaos
BOXHLI UMETh MAPKUPOBKW, MaeHTUPUUUPYIOLUME
coorseTcTayioume Tpybbl 1 kabenu.

6.52 NopknioueHne coeanHuTenbHbix xabenei
K TepMyuHaNaM 8 TOHKaAX KOHTPOMA AONXHO BbiNON-
HATLCR B COOTBETCTBMM C LUBETOBOA MapKUPOBKOM
M COOTBETCTBYIOWEH UHCTPYKUWei, obsizaTtensHo
npunaraeMon K KaxaoMy TepmuHany.

6.53 MoHTaxHbie TepMuHanel, ycTaHasnusae-
Mbl€ B TOYKAX KOHTPONA, AOAKHB COOTBETCTBOBATL
Knaccy sawursl He Huxe IP 54. Tepmunansl, ycra-
HaBNMBAaeMble B MECTaX C MOBLILIEHHOW BAAXHOC-
ThiO (TENNOBbLIE KaMepbl, NOABANL AOMOB C Yrpo30i
3aronneHnn), AOMMKHLI UMETH KNACC 3alUUTLl He Me-
Hee IP 65.

6.54 Ha tepmuHanax aonxHu 6biTh 3akpenne-
Hbl ANOMUHMEBbLIE BMPKK C MAPKUPOBKOW, onpeae-
NAIOLIENA HaNPaBNEeHNe U3MEPEHNIA.

6.55 MNpu HeobxoaANMOCTU YCTAHOBKM B TOYKAX
KOHTpona kabens anvHon 6onee 10 M cneayeT yc-
TaHaBNUBATb OONONHUTENbHbIN TepMUHAN.



6.56 MOHTaX CTauMoHapHbix AETeKTOpoB no-
BPEXAEHUIN NOMKEH BLINONHATLCA B COOTBETCTBUN
C UHCTPYKUMEW NO aKcrnyaraumm.

6.57 Mo okoH4yaHuu mouTaxa cucrtembl OAK
DONXHO NPoBOaUTLCA 06CnepoBaHue, BKIYaloLUee:

- aMepeHue CONPOTUBNEHNR U30MNILMN KXAOTO
CMIHanbHOro NPOBOAHUKA;

- N3aMepeHvie CONPOTUBIIEHMSI Lenu (netnu) cur-
HanbHbLIX NPOBOAHWUKOB;

- 3mepeHue A/IMHb CUrHANIbHBIX NPOBOAHUKOB
¥ ANvH coeauHUTeNbHbIX Kabeneih BO BCeX Tovkax
KOHTPONS;

- namepenue pednexTorpamm CUrHanbHLIX NPO-
BOAHWUKOB.

Bce pesynbrartbl U3BMEHEHMI1 BHOCATCA B akT
o6cnepoBanuna (npunoxenue X).

6.58 Cuctema OJK cuuraercs paborocnocob-
HOW, €cnu ConpPOTUBNEHUE U30AALUUA MEXAY Cur-
Ha/lbHBIMW NPOBOAHNKAMW U CTasibHbIM TPYBONnpo-
BOAOM He Hwke 1 MOM Ha 300 M Tennorpaccu. [lna
TRPY60NPOBOA0OSB C ANVHOW, OTAKNAIOLENCA OT yka-
3aHHOM’, AONYCTUMOE 3HaYeHne ConpPOTUBNEHNS U30-
NALUMK 3MEHAETCA 06PaTHO NPONOPUMOHANBLHO ANN-
He Tpybonposopna.

6.59 [1na onepaTBHOIrO BbISIBNEHUA HEUCIPaB-
HocTteit cuctem Of1K Heo6xoammo obecneunts pe-
rynsipHbiid KOHTPO/b COCTOSHUA CUCTEMbI (HE pexe
2 pa3 B mMecsill).

6.60 MNpyn oGHapyXeHU HEUCNIPABHOCTU CUCTE-
Mbi OZK (06pbiB Unv yBnaxkHeHne) Heo6x0aMMO NPo-
BEPUTL HAAU4ME U NPABUIILHOCTb NOOKIIOYEHNA 3ar-
NyLLIEK Y NepemMbI4eK TEPMUHANOB BO BCEX TOYKAX KOH-
TPONSA, NOCNE HYero NPOBECTU NOBTOPHLIE U3MEPEHUA.

6.61 Mpun noarsepxaeHUn HeMCNPaBHOCTEN CK-
crem O[1K TennoTpacc, HaxoAAWVXCA Ha rapaHTUA-
HOM OOCAYXMBaHUW CTPOUTENBHON OpraHuM3auumn
(oprahusauuu, OCYIEeCTBARIOW e MOHTaX, Hanaaxy
1 caady cuctembl OZK), akcrutyaTupylowan oprasu-
3auma yeeaoMisieT O xapaKkrepe HeMCnpasHOCTH
CTPOUTENbHYIO OPraHM3aumio, KOTOpas npoBoanT
onpeaeneHve Mecta HEMCNpPaBHOCTU.

6.62 Bce nameHeHusi B JOKYMEHTaLMMN U B KOH-
CTPyKumMu TpyGonpoBoOAa, BHOCUMLIE B NEpuoA, ra-
PaHTUAHONO CPOKA SKCIAyaTauMm, A0MKHLI GbiTh CO-
rNacoBaHbi C NOCTABLMKOM M30ANPOBAHHBIX TPY6O-
NPOBOAOB C LE/bI0 COXpaHeHUs rapaHTuii Ha paH-
HbI Tpy6onpoBsoa.

Texnonorus peMoHTHbIX pabor

6.63 MNpn MexaHn4eckoM NOBPEeXaeHun Nonu-
aTuneHosoi 060104KM TENNOU3ONAUMK Ha rNYBuHY
He Gonee 20 % TONWMHLI CTEHKU 000104k MECTO
noBpexXaeHus cneayet QYUCTUTL OT rpasu, Nbinw,
Macen U np. U HANOXUTL TePMOYCAAOUHYIO NEHTY
(c noacnoeM repmeTvka) C NOCAEAyIOWNM ee Ha-
rPeBoOM.

6.64 Npy HECKBO3HOM NOBPEXAEHUN NONUITH-
nexHoBo 060104KM TEnnonsonsuum TpybonpoBsoaos
(Happe3, rnybokaa pucka 1 T.4.) uau npu NPOKone
NnoBpeXaeHUe cnegyet packpsiTh Non, yrnoM 45°,
06e3XxupuTL aueTOHOM ¥ 33aBaPUTh IKCTPY3UOHHOIA
CBapKOW.
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6.65 MNMpu MexaHU4eCcKoOM NOKanbHOM MOBPEX-
AeHUKU naonaumm Tpyb Ha yyactke aonmHoM He 60-
nee 400 MM NOBPEXAEHHYIO TENAOUIONAUMIO CO
cTanLHOU TPpyOb chenyeT ynanuts Ha yvactke 400—
420 MM, obGecneumB OTpe3Ky TeNAoU3oNAuUMn nep-
NEeHAVKYNAPHO OCku TpyGonposoaa.

CHatve TennousonAuUOHHOIO Cnos cnepyer
NPON3BOAUTL TakuMm 06pa3om, 4To6bl He noBpeanTL
NPOBOJIOYHbIE NPOBOAHNKU-UHANKATOPbLI CUCTEMbI
OAK. Mocne 3Toro cnegyeT BbiNOAHUTL MAPOU30-
JIAUMOHHOE NOKPbiTHE NOBPEXAEHHOrO y4acTka.

6.66 MNpu nospexaeHnun TenAOU30NALUUN Ten-
AONPOBOAOB HAa Y4aCTKe NPOTSKEHHOCTLIO Gonee
420 mm (po 3 M) cneayet UCNONL3OBATL NOANITU-
NeHoBYI0 060104KY TaKOro Xe AnaMeTpa, YTo v Ten-
nonposoaa, pa3pesaHHylo BAONL No o6pa3lylouteit
nepepn ee HaAeBaHUEM Ha CTanbHyi0 TPY6y.

6.67 Mpu noBpexneHun n3onaLmmn Ha y4acTtke
Tennonposoaa 6onee 3 M y4acTok Tennonposoaa
cnepyeT NONHOCTLIO BbiPE3aTb 1 Ha ero MecTo yc-
TAHOBWUTb HOBLII OTPE30K TPYObi C TENIOU30NSUMU-
ei1 ua MNNY 8 nonnatuneHosoi 06onouke.

7 UCNBITAHUA TEMNONPOBOAOB

7.1 Npw npoBegeHnn NCnuiTaHWii TenNoBbIX ce-
Tei cnepyeT cobnioparts Tpebosanua CHuMM 3.05.03,
fipaBun ycTpoiicTBa n 6e3onacHoOi akcnnyaraumm
TPYy60nNpoBOa0s napa v ropsyeit soast [2], Npaswn
TexHuku 6e30nNacHOCTH NPU IKCNNyaTauun Tenno-
MEXaHU4ecKkoro 060pyaoBaHna 3NeKTPUYeCKUX
CTaHumi U TernoBbix ceten [3].

AonxHbt 66T NPOBEAESHI CleAyIoWmre ncnuiTa-
HUa TPY6oNpoBOAOB:

- NpoBepKa 4MCTOThl TPYBONpPOBOAHOIK cucTe-
Mbi;

- nNpeaBapuTenbHbie MMAPaBANYEecKUe UCnLITa-
HUSI HA NPO4HOCTD;

- UCMbLITAHKA CTLIKOB U3oNauMK Tpyo;

- UCAbITaHUS CUrHanbHOn cuctembl OLK;

- MMAPABANYECKME VICTNILITAHUA Ha NPOYHOCTbL M
NAOTHOCTL TENNONPOBOAOB.

7.2 [10, BO BpemMa 1 NOCNE OKOHYaAHUA MOHTaXa
cnefnyeT BU3yaNlbHO YAOCTOBEPUTLCS, YTO BHYTPEH-
HAs NOBEPXHOCTL TPYG 1 HaCOHHBIX U3aenwii cyxas,
yucras U cBoBoAHA OT MHOPOAHLIX TeN.

7.3 Nocne okoHuaHusa MOHTaxa Tpyb cnepyeTt
nposecTy NPOMBLIBKY CUCTEMb BOAOMN.

7.4 Ecnn TennonpoBoAabl HEMEIEHHO He BBO-
OSTCA B 3KCNAYaTauMIo, TO CUCTEMY B LI©/IOM PEeKo-
MeHZyeTCH 3aKOHCEepBUPOBaTh.

7.5 MNposepka xka4ecTea CBAPHbLIX COeAUHEHUA
NPOM3BOAUTCS B COOTBETCTBUM C MHCTPYKUMAMM
npoussoauTens Tpy6 n GacoHHbIX uaaenvii.

7.6 lNpoBepky Ha MIOTHOCTb CBAPHbLIX CThIKOB
pekoMeHayeTcs NPOBOLAUTL NO yHaCTKaM.

7.7 MNpvemka cuctem OAK ponxHa ocywecTs-
NATLCA NPeACcTaBUTENAMW CTPOUTENLHOR OpraHuaa-
uu¥ M opraHnsaumu, Npou3BOAUBLLIEN MOHTaX
Hanaaky cuctemst O1K, coBMecTHO ¢ npeacTaBu-
TenaMKu IKCNNyaTUpYyloLLen opraHnsaum.

7.8 Mpn npuemke B 3KCN/yaraumio CUCTEMbI
O/K skcrnyarupyioueit opraHu3aumum 4onxHa 6oits
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npenocTaBaeHa cneaylowas AoKymeHrauus 1 06o-
pyaosaHue:

- €XeMa AMCTAHUMOHHOTO KOHTPONSt COCTOAHUR
Tpybonposoaa ¢ 3anonHeHHoi Tabnuuen oavH Tpy-
60npoBopa No yyactkaMm (nogalowmit u obparTHbii
TPy6ONpoBOAKLI NO MNPOEKTHOW cxeme TPybonposo-
AOB 1 NO CxeMe CTbiKOB),

- CXema CTbiKOB;

- NpMBOpPLI KOHTPOA (AETEKTOPbI NOBPEXACHWIA,
NOKATOPbLl ¥ T.M.) C KOMINEKTYIOWNMY U3AEANAMU
(ecnn ecTb) U C TEXHUYECKON AOKYMEHTauuen no
vX 3KCRAyarauunm — COrfnacHoO NPOEKTY.

7.9 B npucyrcTeuu npeacraButeneit akcrutya-
TUPYIOLLE OpraHu3auum, CTPOUTENLHON OpraHu3a-
UM ¥ opraHn3aumn, NPOU3BOAMUBLUEN MOHTAX W
Hanaaky cucremul O1K, nposopsTcs:

- U3MEepeHne OMUHECKOro CONpPOTUBACHUA CUr-
HaNbHbLIX NPOBOAHWKOB;

- n3MepeHmne CONPOTUBNEHUNA U30NALUK MeXay
CUrHaNbHLIMK NPOBOAHUKAMK U TPYBOIA;

- 3anucb pednexTorpamm y4acrka TennoceTm c
UCNONL30BAHMEM MMNYNLCHOIO pednexToMeTpa ans
MCNONb3OBAHUA B KAYECTBE ITANIOHHOIO NPU IKCTI-
nyaraumm,

- npoBepka paboTOCNOCOBHOCTU KOHTPOJbHbIX
npn6opos (NOKaTOPOB, AETEKTOPOB), NepeaaBaeMbiX
B 9KCNAyaraumio 419 [aHHOro 3akasa.

7.10 Bce paHHbie M3MepeHuii 1 UCXOAHAst VUH-
dopmauua 3aHOCATCA B akT 06cnepoBaHua cucre-
Mbl ONEepaTUBHOrO AMCTAHUMOHHOIO KOHTPONS Ten-
notpaccho (npunoxenve X).

7.11 Tennonposoabl ACAXHL NOABEPratTbCs
npeaBapuTENLHOMY U OKOHYATENBHOMY rapasnu-
YECKOMY WMNY NHEeBMATUYECKOMY WMCNbITAHUIO HAa
APOYHOCTbL U MJIOTHOCTD.

7.12 MpepBaputensHbie UCMbLITAHUS CrneayeT
BbINONHATL, KaK NPaBunio, MAPaBINYEeCKUM CrNoCo-
60m (CHwuIT 3.05.03) 5 rugpaBivmyecKoro ucnbi-
TaHus NPUMEHASTCH BOAA C TEMNEPATYPON HE HUXKe
+5 °C u He Bbiwe +40 °C. TemnepaTypa HapyXHOro
BO34yxa fpu 3TOM A0/KHA ObiTb NONOXUTENBHOM.
Kaxpblihi vcnbiTaTenbHbi Y4acTOK repmMeTu4ecku
3aBapuBaeTCs C ABYX CTOPOH 3arnyuwkamu. Yicnonb-
30BaHWE ANs 3TUX Uenei 3anopHOW apmaTtypbli v
NOAKNIOYEHWE K AeACTBYIOWMM TENNOBLIM CETAM He
ponyckaoTesi. CnbiTaHna MOXHO NPOBOAUTL NPU
He3aBapeHHbIX CTAPTOBbLIX KOMNEHCATopax.

7.13 OkoH4aTenbHble MCNbiTaHUs NPOBOAATCA
nocne 3aBeplieHns CTPOUTENEHO-MOHTAXHBLIX paboT
¥ YCTAHOBKW 3anopHO apmartypbl, 3aBapku CTapTo-
BbiX KOMNEHCATOPOB, YCTAHOBKU CUNbMOHHbLIX 1 APY-
rYX KOMNEeHCaTopoB, KPaHOB A5 BO3AYLIHMKOB, 334~
BMXEK ONa CNyCKHUKOB Npubopos cuctembl OOK u
Apyroro 06opyaoBaHusi.

8 NPUEMKA B IKCIUTYATALMIO

8.1 Npremka B akcnnyaTaumio 3aKOHYEHHbIX
CTPOUTE/ILCTBOM TEMNNOBLIX CETeW A0MKHAa Npous-
BOAWUTLCS MO AECTBYIOWMM HOPMATUBHBIM [OKYMEH-
Tam.

8.2 B coctas npyeMONHO KOMUCCUNA cneayeT
BKJIIO4ATbL NPEACTABUTENS NPOEKTHOM OpraHnsaumn.
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8.3 [lononHutensHo K 06a3aTensHOMy nepeud-
HIO aKTOB NPUEMKU TerIOBbIX CeTel B Ikcnnyara-
LMI0 KOMUCCUM A0NXHb ObiTh NpeacTaBneHsl cne-
ayloume AOKYMEHTbI:

- aKT Ha PUKCALNIO CTapPTOBLIX KOMNEHCATOPOB;

- aKT npyemMku (NacnopT) CTapToBLIX UK OCe-
BbIX CUNLGOHHBIX KOMEHCATOPO8 NpeanpuaTuemM-
M3roTOBUTENEM C NPUAOXKEHNEM Pe3ynbTaTos Npu-
€MOCAATOYHbLIX UCNBITAHUIA,

- axT npuemkn cuctembl OAK yBnaxnenms n3o-
nsumm (npunoxenve X),

- aKT NpensapuTenbHOro Harpesa yyacTka Ten-
NOBOW CETH, HA KOTOPOM YCTaHOBAIEHb! CTapTOBbLIE
KOMNEHCaTopbl, C YKa3aHnem TeMnepaTypol Harpe-
Ba U TeMNepaTypLl HAPYXXHOro BO3ayxa B nNepuog,
Harpesa

9 TPEBOBAHMA BE3OMNACHOCTH

9.1 HacrosiuvM pasfnenom yctaHasnuBaOTCA
Tpebosarua 6e30nacHOCTN, onpeneneHHbie cneumn-
dunueckuMmn CBOMCTBAMU MaTepUanoB TENNOU3ONA-
umu Tpy6 » pacoHHbIX M3genuin, aeTanei n InemeH-
TOB, METOAAMU NPOU3BOACTBA MOHTAXHbIX paboT.

9.2 K pa6oram no yCTpOICTBY TEM/IOBLIX CETEN
13 Tpy6 ¢ Tenaousonsumei 3 neHononuypeTaHa 8
nonuaTUnNeHoBon 060s104Ke AONYCKAIOTCA MMUA, BO-
crurwme 18 ner, npoweawme MeanuUMHCKoe 0CBu-
AeTensCTBOBaHue, cneuvanbHoe obyyesue, BBOAHbIN
UHCTPYKTAX W UHCTPYKTaX Ha paboyem mecre no
TexHuke 6e30nNacHOCTH.

9.3 MNpu xpaHeHUn TennoU30NAUMOHHBIX TPYO,
$acoHHbIX U3penuit, ReTanen U SneMeHTos Ha 06bex-
Te CTPOMTENLCTBA U HA MECTEe MOHTAXA, YHUTHIBAN
ropio4YecTb NeHONONIMYPETaHa U NOMaTUNReHa, cne-
ayet cobnonate npaeuna NPpoOTMBONOXapHoi 6e30-
nacHoctu (FOCT 12.1.004). 3anpewaerca pa3so-
OUTb OrOHb U NPOBOANTL OrHeBbie paboThi B HenoC-
pencTeenHoM GnusocTu (He Gnwxe 2 M) OT Mecrta
CKNaaMpoBaHMA U30AUPOBaHHLIX TPYD, XPaHUTL pa-
JIOM C HMW FOPI0YMe W NIEFKOBOCNIaMEHSIoLWnecs
XUAKOCTU.

9.4 [pw 3aropaHumn Tennousonsumn Tpy6, da-
COHHbIX U3genuin, gervanei n anemeHTos cnepyer
vcnonb3oBath 06bIMHBIe CpeacTBa NOXapPOTYLEHWS,
npu noxape B 3aKpbiTOM NoMmelleHun cnepyeTt
nonb30BaTbCA NpPoTUBOrasamu mapku BK® (FOCT
12.4.121).

Mpw CcyLKe unu cBapKe KOHLIOB CTa/lbHbIX TPYO,
cBO6GOAHLIX OT TENNOM3ONALUMK, TOPLIB! TENION30NA-
UMY cnesyeT 3almiLaTh XeCTSHbIMU PasbeMHbIMN
akpaHamu TonwuHon 0,8—1 mm ana npepynpexae-
HUR BO3ropaHust OT NNamMeHu NPoONaHOBOR Fopenku
VN UCKP SNEKTPOAYrOBOIl CBapPKM.

9.5 Mpu Tepmoycagxe NOANITUNEHOBLIX MyPT K
MaHXeT nnameHeM NponaHoBoii ropenku Heobxoau-
MO TWATEbHO CReguTb 3a HarpesomM MydT U maH-
XET U NoNuaTuReHosLIx 060no4ek Tpyb, He Aonyckas
NepexoroB nonAMaTUAEeHa Win ero 3aropaHus.

9.6 OTxonb neHonoaMypeTaHa u nNonvaTuNeHa
1Py peske U30NnpoBaHHbIX TPY6 nnn oceoboxae-
HYW CTaNbHBLIX TPYD OT M30oNAUMK AONXHLI ObITH Cpa-
3y nocne okoH4YaHusa pabouyeit onepaunmn cobpaHbl



¥ CKNagMpoBaHbi B CREuuasibHO OTBEAEHHOM Ha
CTPOANAOLIAZKe MECTe Ha PacCTOfAHUM He MeHee
2 M OT TEeNNOU30ANPOBaHHLIX TPYG U netanen.

9.7 Usonauma Tpyb u petaneih (BCneHEeHHbid
nNeHononuypeTaH u NONIM3TUIEH) HE B3pLIBOONACHA,
npy 0BbI4HLIX YCNOBUAX HE BbiSENseT B OKpyXaio-
LLYIO cpegy TOKCU4HbIX BELWECTB U He OKa3bLIBaeT Npu
HENOCPEeACTBEHHOM KOHTAKTEe BPeQHOro BANSHUA Ha
opraHuam venoseka. O6pauieHue ¢ Heli He Tpeby-
eT 0cobbiXx Mep NPea0CTOPOXHOCTK (Kiacc onac-
Hoctn 4 no FOCT 12.1.007).

9.8 Bce paboThi N0 3anuBKe CTLIKOB TPYD cme-
CblO NeHoNoMypeTaHa (NpuroToBneHne cMecH, 3a-
NIMBKa CMECU B CTbiK) AOMAXHLI NPON3BOAUTECA B
cneyopexne ¢ NPUMEHeHNEM UHANBUAYANbHbLIX
CpeacTs 3aWuTbl (KOCTIOM XN0N4aTOGYMaXHbIM,
cneuob6ysb, NEpPYaTKY PE3UHOBLIE, PYKaBULLbl X10MN-
4aTo6yMaxHbIe, O4KK 3aWUTHBLIE).

Mpu 3anuBke CTLIKOB TPYBGONPOBOAOB, NPOKNa-
OblBaeMbiX B NPOXOAHbIX KaHanax (TOHHensx), Heo6-
XOAMMO NONBL30BAaTLCH pecnmMpaTopoM Tuna PY-60M.

9.9 Ha MecTe 3anMBKWN CTLIKOB AOMXHbLI Haxo-
OUTLCA CpeacTsa ANIA Aerasaunu NPUMEHAEMbIX
geuiecTs (5—10 %-Hbili pacTBOp ammuaka, 5 %-Hoin
pPacTBOP CONAHO KMCNOThI), @ TAKKE anTeuka ¢ Me-
Bukamentamu (1,3 %-Hbihi pacTBOp NOBApPEHHOM
conu, 5 %-Hbih pacTeop BoOpHOIA KUCNOTLL, 2 %-Hbiid
pacTsop NUTLEBOH COAbl, PacTBOp “oaa, buHT, Bara,
XryT). Heo6x0aMM0 NOMHUTL, YTO KOMNOHEHT CMe-
CU — NONMN3oUMaHaT OTHOCUTCA K SIAOBUTLIM Be-
uiecrasam.

9.10 B xoge ycTpoiicTBa 3aWMNTHOIO MPYHTOBO-
ro Cnos NoA TEennous3oNMPOBaHHbIM TENNONPOBO-
AOM nocne OTChINKX 1 TPaMBOBKW CNOSR TONLUMHOMN
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15 cM Haa BepxoM TennousonsunmM chenyer ykna-
AbIBaTb MAPKMPOBOYHYIO NIEHTY NO BCeW AnnHe Tpac-
cbl TennoceTtu,

10 OXPAHA OKPYXAIOWER CPEALI

10.1 Meptl No 0xpaHe oKpyXatoLlen cpeabl Aon-
XHbl cooTeeTCTBOBAaTE TpebosaHmsam CHul 3,05.03
¥ HacToswWwero paspena.

10.2 He nonyckaetca 6e3 cornacosamus ¢ CO-
OTBETCTBYIOWLENA OpraHu3auner npov3BoauTs pas-
pbLITUE TPaHLLEe’ HA PACCTOHMU MEHee 2 M [10 CTBO-
110B ilepeBneB U MeHee 1 M 0 KyCTapHUKOB, nepe-
MeLleHUe rpysoB KpaHamu Ha PacCTOAHUK MEHee
0,5 M 00 KpOH WAN CTBONOB BEPEeBbLEB; CKNAANPO-
BaHve Tpyb u apyrux marepuanos Ha pacCcTOAHUN
MeHee 2 M fI0 CTBONIOB AepeBbeB 663 BpeMeHHLIX
OrpaxXaalowmx MM 3alLUTHbIX YCTPOACTB BOKPYT HIX.

10.3 MNpomuieky TPYGONPOBOAOE cnenyeT Bui-
NONHATL C NOBTOPHLIM UCNONL3OBaHUEM Boau Cnaus
8046 U3 TPYH6ONPOBOAOB NOCAE NPOMBIBKW (AE€3MH-
dexumm) cnepyeTt NPOU3BOAUTL B MECTA, NPEeQYCMOT-
peHHbie MNP,

10.4 Tepputopua nocne okoH4aHus pabor no
YCTPOCTBY TENNOBOI CeTu AONXHA 6biTb ouuweHa
¥ BOCCTaHOBMEHA B COOTBETCTBMM C TpebosaHws-
MU npoexTa.

10.5 Omxopbl Tennon3onauUn M3 neHononvy-
peTaHa u nonmaTunexHa cnepyet cobpate ana noc-
Nepyiowero ux BuiBO3a ¥ 3aXOPOHEHUA B MECTax,
cornacosaHHbiX ¢ FloccaHaNuAaHasaopoM, B COOTBET-
CTBUM C NOPAAKOM HAKONNEHNA, TPAHCNOPTNPOBKA,
oGesBpexvsaHua U 3aXOPOHEHUS TOKCUMHBIX NPO-
MbILWNEHHbIX OTXOA08 [4].

15



CiN 41-105-2002
NPUNOXEHNE A

MEPEYEHD HOPMATUBHbLIX JOKYMEHTOB, CCbUIKWU HA KOTOPLIE
NPUBEAEHLI B HACTOSILLLEM CBOZE NPABUN

CHwvN 2.04 07-86* Tennosuie cetn

CHwN 3 01 03-84 MNeopeanieckue paboTul B CTPOUTENLCTBE

CHwuil 3.02.01-87 3emnsiHbie COOPYXEHUs!, OCHOBaHUS U GYHAAMEHTL!
CHwI 3.05 03-85 Tennosswie cetn

CHul It-42-80* Maructpanbtblie TpyGonposoab

CHul 23-01-99 CrpoutenbHan KnMmaTonorus

rOCT 12.1.004—91 CCBT. NoxapHas 6e3onacHocTs. Obuwme Tpebosanna

FOCT 12.1.007—76 CCBET. BpeaHule Bewecrsa. Knaccudukaums n obume Tpe-
6osaHus 6e3onacHoOCTU

OCT 12.4.121—83 CCBT. Mporueorasb NnpombiluaeHHbie dpunbrpyioume. Tex-
HU4Yeckne ycnosmus

FOCT 30732—2001 Tpy6ui 1 pacoHHbie n3penua CTaNbHbIE C TeNNOBOW U30na-
uven 3 NeHoNoNUypeTaHa B NOAU3THMAEHOBOK o6onouke. TexHnyeckue ycnosusi

CIT41-103-2000 lNpoexTuposaHme Tennosoii n3onsummn, 060pyanosaHua u Tpy6o-
npoBoAos
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Tabnuua B.1

NPUNOXEHUE B

OCHOBHbIE MEXAHUYECKUE CBOWCTBA METAJUIA TPYB,
NPUMEHAEMbIX AJ19 NATPYBEKOB CHUJIb®OHHbLIX KOMIEHCATOPOB

cn 41-105-2002

OtHo- |  YnapHas BS3KOCTH
ou- (KCU), kre m/cm2, Yron n
posepka 3a- BpemeHHoe Mpegen
Mapka Tenb- | NpuTemneparype, °C | g0 6, BOACKMUX CBapHbIX o
cramm Hoe CBapHOro | 1BOB Hepaspy- conpor:nﬂaﬁeuue Tem&%m
yam- 6bl | LWIAIOWUM METOAOM o V118 Gz M2
verme, | —20 | -40 | -60 |WBATRY uu A
%
YrnepogucTbie:
Ber3cn5 22 3 3 — 100Q¢° 100 % 372 225
10 24 333 206
20 21 412 245
Huskonerunposah-
Hble.
171C, 17T1C, 20 — 3 — 80° 100 % 500 350
17r1CY
o9rzc 20 — — 3 809° 100 % 470 265
NMpumeyaxue — Npy NPUMEHEHUU YINEPOAUCTBIX CTanel B paiioHax ¢ pac4eTHON TeMnepaTypoit HapyXHOro BO3gy-
Xa ona NpoeKTUpOBaHWUS OTONNeHUs oT MuHyc 21 A0 muHyc 30 °C yaapHas BSI3KOCTb NPOBeEPAeTCs Npy Temnepartype
MuHyc 40 °C.
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cn 41-105-2002

NPUNOXEHUE B
METOZIMKA PACYETA KOMNEHCALUU TEMNEPATYPHbIX AE®OPMALIUA

B.1 YcnoaHubie 0603Ha4YeHns

F, — nnowagb NONEPeYHoro Ce4EHUA CTEHKM
TPY6bl, MM2;
F,, — nnowane AENCTBUS BHYTPEHHEro fasne-

Hus (0,785D2 ), Mm2,

D, — BHYTpeHH\it puameTp Tpy6bi, MM,

D, — HapyxHbit iuameTp Tpybul, Mm,

D — HapyxHbii guameTp Tensnonposoaa no
o6onouke, MM,

D, — HapyxHbiit auametp CK no cunsdoHy, Mum,

§ = HOMUHANLHAS TONLWMHA CTEHKU TPYOb, MM;

Jip — YAENbHAA Cyna TPEHNA Ha eANHULY AIMHBI
TPYGbI, H/M;

B — K03dPUUNEHT TpeHUsa NoNuITUNEHOBOM
060104k NO rPyHTY;

9, — YrON BHYTPEHHEro TPeHWa rpyHTa, rpaa.,

Yoymsme — YBENbHBIA BEC nynbnbl, H/M3,

Oymem — OOGBEM NyNbNbI, BLITECHEHHOW Tenno-
NPOBOAOM, M? /M,

&mpyew — BEC 1 M TENnONposoaa 6e3 soaki, H/m,

9:py6 — BEC 1 M TENnonposoaa ¢ BoAoH, H/m,

Grpyira — BEC CNOS PYHTa Hap Tpy6on, H/M;

¥ — YAenbHbiit BEC rpyHTa, H/M3,

Z— rny6rHa 3acbinky ro OTHOWEHWIO K OCK TPy~
6bl, M;

R — BepTUKaNbLHas CTabunuanpylowas Harpys-
ka Ha 1 M Tpybbi, H/Mm;

Sesura — CABMTAIOWIAS CWUNG, BO3HUKAIOWARA B
pesynbTaTte AeicTBUS [aB/leHUsi FPYHTA B COCTOS-
Hum nokos, H/m;

{, — MakCumasbHasi pacyetHas Temneparypa
TennoHocuTens, °C,

1, — pacyeTHas TemnepaTypa HapyXHOro Bo3ay-
Xa ons NPOeKTUPOBaHUA OTONNEHUS (CPeaHAs Tem-
nepartypa HapyXHOro BO3flyxa Haubonee xonopHomn
naTugHeBskn obecneveHHocToio 0,92), °C;

t,.0n; — MOHT@XHAsA Temnepatypa, °C,
Opacy — PACHETHOE OCEBOE HANpsXeHve B Tpybe,
H/Mm2;

g, — HanpsixeHvue B Tpy6e OT CuNbi XECTKOCTH
cunb¢oHa koMneHcaropa, H/mm2;

6,, — HanpsxeHue ot cobcTeeHHOro seca ven-
nonposoga, H/Mm%;

O pacr — PACTArMBAIOLLEE OKPYXHOE HanpsixeHue
OT BHYTPeHHero gaenexus, H/mmZ;

G 0n — AONYCKAEMOE OCEBOE HANPAXEHME B TPy-
6e, H/mMm2,

6,. — OONOAHWUTENLHOE HarnpsHXeHne, BO3HWUKA-
iowee 8 Tpy6e npm ocTuiBaHWM OT £, A0 1,,,,,, H/MMZ;

S@ — 3dPekTmBHan niowans nonepe4Horo ce-
4YeHus cunbOHHOrO KOMNeHcaTopa

S, = 0,785 chp cnndona’

C, — XecTKoCTb 0CeBOro xoaa, H/cm,

A — amMnantyaa 0CeBoro Xxoaa, MMm;

L — paccrosHve Mexay HenoaBuXHbLIMW Orno-
pamMu1 unu yCnoOBHO HenO4BWXHbIMU CEYEHUAMMK TPY-
Gbt, M;

cM2,
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L., — PacCTOsiHWE MeXAy NOABUXHLIMU OfO-
pamu, M;

LCKy — nacnoptHasa gnuna CK unu CKY, mm,

P, — pacnopHas cuna cunbgOHHbIX KOMMEHca-
TOpOB, H;

P, — cuna xecTkocTu cunbdOHHBIX KOMMEHCa-
TOpPOB, H;

fip — Cvna TpeHusi TeNnonpoBOAAa O TPYHT Ha
y4acTkax 6eckaHanbHo npoknaaku, H,

P— BHyTpeHHee pnasnenue, MMa,

N— ocesoe (Cxumalowlee, pacTarusaoLiee) ycu-
nne B Tpy6e, H;

W — MOMEHT CONPOTUBAEHWA NONEPEYHOro ce-
YEHUA CTEHKM TPYObi

OMD; -D,) .,
=T ph . CMm%,
D,

W

o — KO3 PUUMEHT NNHERHOro pacilunpeHus cTa-
nu, 0,012 Mm/m.°C;
I — MOMeHT uHepumn TpyGhl

1=0,05(D,* — D,,*), cM%;

¢, — MUHUManLHasa TemMneparypa B yCHoBuax K-
CRAYATALUMM (1,0, Tynop, VAW NIOGAS APYFran Temne-
paTtypa). Bbibop 7, BLINONHAETCA NPOEKTUPOBLUUKOM
Mo COrnacoBaHUIo C 3aKas4YMkoM M 3KCNAyaTUpylo-

et oprasnsauueii.

B.2 Meroauka pacuera

NpeaensHan gMHA KOMNEHCUPYEMOTO MPSIMO-
ro ysacrtka Tennonposoaa Mexay HenoaBUXHON
onopoit (Mnu ecCTeCTBEHHO HEMOABUXHLIM CEeYEeHU-
eM Tpybbl) ¥ KOMMNEeHCUPYIOWM YCTPORCTBOM He
H0nXHa NpesbiiaTh NPEAeNbHOM ANHBY, PacCUMTaH-
HO no dopmyne

S o Fe
Lo =———-";1 =<, B81)
™
roe F, — nnowaab NONepeyHoro Ce4YeHUs CTeHKM
TPyObi, MM2
F, =n(D,—5)s, (B 2)

D, — HapyxHbiit amameTp Tpy6bl, MM,
§  — TOMUMHA CTEHKWN TPYDbI, MM,
S — YAenbHas cuna TpeHus Ha eauHuLY Ann-

Hbl TPY6LI, H/M
fop = HI(1 — 0,559, ) yZnD, 4 1073 + Tyl (B.3)

MpumeHenuve koadbdpuumeHTos neperpysku. 1,2 —
K NNOTHOCTK rpyHTa; 1,1 — K Becy Tpybu, 1,2 — K
BECY U30NALMK;
H  — k03dPUUMEHT TPeHUs NONUSTUNEHOBOMN
060104KM MO FPYHTY, NPV TPEHWUU MO Nec-
Ky gonyckaercs npuHumarb g = 0,40,



9.y6x — BEC 1 M TENNONPOBOAA C BOAOW, H/M;

Y — YAeNbHLI BEC rpyHTa U 8oabl, H/M3;

Z  — rny6uHa 3aCubinku NO OTHOLIEHWIO K OCU
TPy6es, M,

Gnon — aonyckaemMoe OCeBOe HanpsXeHue B
Tpy6e, H/mm?

2

D,
_ 2 _ —
S0 = 1250, [1.04fc] 0,4[olr[ YT 1]’(3 4

] — KO3DPUUMEHT CHMKEHWUSI NPOYHOCTU
CBapHOro Wea npu pacyeTe Ha aasne-
Hue (ans 3aNeKTPOCBapHLIX TPY6), npu-
HumaeTtca no {5]. Mpw nonHOM nposa-
pe WBa U KOHTPOnEe KayecTea CBapKu
110 BCEt ANMHE HEePa3PyWIAIoLIVMNA Me-
TopaMu ¢ = 1, Npu BBIGOPOYHOM KOHT-
pone kayecrea cBapku He Mmenee 10 %
mHbi wea ¢ = 0,8, a meree 10 % —

¢=10,7;

P  — n3b6bITONHOE BHYTpEHHee JaBnenve,
MMa;

¢, — KOIPOUUNEHT CHIKEHNS NPOYHOCTH

CBapHOro wea Npu pacyeTe Ha u3runt.

MNpu Hanwam usrmba ¢, = 0,9, a npn

orcyTcTeum usrmba ¢, =1
AonycTuMo nonb3oBaTbCs NPUGAMKEHHBIMY

dopmynamu:

npu @, = 1:

Ouon = 1,25[0], H/MM%; (B.5)
npu. ¢, = 0,8:

Spon = 1:125[0], H/mm?, (B.6)
D, — HapyxHbiii guametp Tennonposoaa

Nno NONNITUNEHOBOW 060NOYKE, MM,
ANs KOHCTPYKUMIA TennonpoBofos C
BENIMMUMHOW aziresnmn Tennion3onauumn
K Tpy6e n 06onouku K Tennon3ons-
umm > 0,15 MMMa, npu MeHbLUMX 3HaYe-
HUsAX pacyeTs BeayTcs no D, Tpy6i;
@, — Yron BHYTPEHHEro TpeHua rpyHTa (ans
necka ¢, = 30°).
fNpenenbHas aAnvHa KOMNEHCUPYEMOrO y4acTka
TenaonNpoBoaa MoxeT ObiTe yBenuyeHa pasHbiMu
cnocobamm, Hanpumep, NyTeM:
- NPUMEHEHUa CTallbHbiX TPYO C NOBLILEHHON
TOMUWNHOM CTEHKM;
- yMeHbluehus koadduumeHTa Tpewus u obep-
ThiBaHWEM TENNONPOBOAA NOMUITUNECHOBON NNEHKON;
- yMEHbLIeHUs! Z — rnybnHbl NPOKNAAKKU Tenno-
APOBOAA, T.€. 3aCbINKM M0 OTHOLWEHUIO K OCH TPYGbl;
- NOBLILIEHUA KAYECTBA CBapPHbLIX WBOB U Ap.
Npumep
OnpenienvTb NPeRenbHyI0 AMHY NPSMOro y4ac-
TKa Tennonposoga avametpom 159x4,5 mm, pabo-
yas Temneparypa 130 °C, paboyee nasnexue 1,6 MfNa,
marepuan — ctans Ber3enS. MpyHT necyaHwiid, yron
BHYTPEHHErO TPeHWA rpyHTa @, = 30°, paccroaxue
OT NOBEPXHOCTU 3eMnu A0 OCU TPy Z = 1,0 m.
HoMuHanbHoe nonyckaeMoe HanpsxXeHme ans
3apaHHOro marepuana npu temneparype 130 °C
[6] = 137 H/mm2,

cn 41-105-2002

finotanb NONepeYHOro ceveHns CTeHKn Tpydol.
F,=n (D, — s)s=3,14(159 — 4,5)4,5 =
2183 mMm2,
YaenbHas cuna TpeHusl Ha eauHULY ANHLI TPY-
6o,
fio = ul(1—0,5sing ) Y Zx Dy 102 + g6, ) =
= 0,4[(1- 0,5:0,5) 1,2 15-10% 1,0 3,14-250-10" + 503} =
= 4440 H/m.
Jonyckaemoe ocesoe HanpsXeHue.
0,0n = 1,25 [0] = 1,25:137 = 171 H/mM2.
MpeaensHan pgnvHa NpAMOro y4acrka rennonpo-
804a.

_ Suonfer _ 171 2183 _
oo 4440

84 m

Lnax

Mpwn yBeAnYeHUM TONMUMHBI CTEHKM TPYObi, Ha-
npumep, A0 6 mMMm:

F_, = 3,14(159 — 6)6 = 2882 MM2.

So= 0,4{(1- 0,5:0,5)18-10%-1,0-3,14 250-10-3 + 508] =
= 4445 H/m

171 2882
=7 110
Low —-=1109 M

B. 3 BuiGop ¥ pacueT KOMNEeHCHPYIoUwMX yc-
Tpo#cTa

Komnencaums Tennosuix negopmaupmii Tenaonpo-
BOAa MOXET GbiTb OCYLIECTBAEHA CNERYIoWUMN KOM-
NEeHCUPYIOLUUMK YCTPOCTBAMNU U CUCTEMaMU:

1 rpynna (ycrtpoiicraa)

a) c M-06pa3HbiMu KOMMIeHcaTopaMu, yranamu
noeopoTa Tpacchl 8 Buae M-06pasHbix, Z-06pasHbix
KOMMEHCaTopOoB;

6) ¢ cunbhoHHBIMYU KoMneHcaTopamu (CK) unn
CUNbPOHHLIMU KOMNEHCUPYIOLWNMIA YCTPOCTBAMK
(CKY).

Il rpynna (cucremst)

a) cucTeMbl C NpeaBapuTenbHbiM HarpesoM A0
3aCbiNKy FPYHTOM;

6) cuctembl CO CTApPTOBLIMU KOMMEHCATOPaMy,
3aBapvBaeMbIMN NOCNe NPeaBapuTenLHOro Harpesa,

KomneHcupyioume yctpoictea rpynnsl la mo-
ryT pa3meLaTecs B MIO60M MecTe TennonpoBoaa.

Npy aTOM MPOTAXEHHbLIA TENNONPOBOA MOXET
MMETb TPY Buaa 30H.

- 30Hbl U3rnba L, — y4acTku Tennonposoaa,
HeNnoOCPEeACTBEHHO NPUMbIKAIOWNE K KOMMEHCATOPY
Tennonposog Npu Harpese nepemeliaeTcs B oce-
BOM U 6OKOBbIX HanpaBneHnnx,

- 30HbI KOMNEHCAUMN L, — y4acTkv Tennonpo-
B0/1a, NPUMbBIKAIOUINE K KOMNEHCATOPY, NepemeLna-
ouirecs npu remMrnepartypHoix gedpopmauuax. Yvac-
TKW M3ru6a BKAIOYAOTCA B SANHY YHACTKOB KOMIMEH-
caumm,

- 30HM 3awemnenns L — HenogsuxHbie (3a-
LWEeMNEHHbIE) YHACTKM TENIONPOBOAA, NPUMbIKAIOWWe
K HENOABWXHBLIM ONOPaM WM eCTECTBEHHO Henoa-
BUXHbLIM ceveHnam Tpybbt, KOMNeHcauun Temnepa-
TYPHbIX KONebaHuii B KOTOPLIX NPOUCXOANUT 3a CHeT
U3MEHEHUR OCEeBOr0o HANPSXXEHUA.
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Cn 41-105-2002

B obiem cayvae pedopmaums Tennonposoa
AL paccuuteiBaeTCst no popmyne

AL = Al, - Al, - ALy, + Al,, (B.7)

roe Al, — TemneparypHas aedopmauus;
Al — pedopmauus nop aencrsnem cun Tpe-

P
HUS;
Alp — pedopmauus OT BHYTPEHHEro pasne-
HUs,;

Al — peakuus nemndepa (rpyHTa, ynpyrux no-
AyLwek, XeCTKOCTU OCEBOro KoMneHca-
TOpa, ynpyrocTtu [1-06pasHbix, M-o6pas-
HbIX, Z-00PasHbIX U APYrUX KOMNEHCU-
pylowmx yCTpoOncTB).

Bbi60p 1 pacieT KOMNEHCUPYIOLLMNX YCTPOACTB
rpynnbi la (M-06pasHbix, M-o6pasHbix, Z-06pasHbix
KOMMEHCATOPOB, YrIOB NOBOPOTa TPACCHl U T. n.)
PEKOMEHAYETCR NPOU3BOAUTL NO KOMMLIOTEPHON
nporpaMMe unav N0 HoOMorpammam.

PaamMeuleHre KOMMNEHCUPYIOWMUX YCTPOWCTB
rpynnet la Haubonee adpdpexTBHO B cepeanHe Kom-
NEHCUPYEMOro yyacTka.

Mpu M-06pa3Hbix KOMOEHCATOPAX PEeKOMeHAy-
eTca AnnHy Hambonbluero nneya npuHumMare < 60 %
obwen AnrHb yyacTka.

TNpu Hannyuk yrnos NOBOPOTA TPACChl PEKOMEH-
AyeTCsi UCNONb3OBATb UX B KAa4YECTBE KOMNEHCUPY-
I0LWMX YCTPOUCTB.

Onura y4actka Tpy6 B 30HE KOMMEHcauun mMo-
xeT buiTb onpegeneHa no ynpouieHHoi dopmyne

Lx=%EaAt10‘3, (B.8)
™

rAe f, — YAENbHAR CUNa TPEHWA HA EANHULY Anv-
Hbl TPYObI, H/M;

F, — nnowafb KOALLEBOro ceyYeHns Tpyobl,
MM2;

a — KO3bDPUUMEHT NUHERHOro PACLUMPERUA
crann, MM/M.°C,

E — mopynb ynpyroctun marepuana Tpy6bi,
H/MMm2;

At — ppuHuMaTh paBHbIM (f, — 1) ,°C;

f, — MuHMManbHas Temnepatypa B yCnoBu-

AX IKcnnyaraumm (1, ., Lopa ¥ T.4.).

BuI60p £, NPOM3BOAMTCA NPU NPOEKTUPOBAHUN
M0 COrnNacoBaHUIO C 3aKa34MKOM U IKCNNyaTUpPYIo-
wei opraHmsaumeit.

MakcumanbHoe yasimHeHne 30HbI KoMneHcaumum
AL, npn Harpese TeruionpoBoaa Mocne 3achiNku
TPAHWEeUN rPYHTOM MOXHO ONpeaenvTb o ynpoLLeH-
Hoi dopmyne

AL = s_folk  (go
L = Al - My = ot~ £)L, 107 -5, (B.9)
cT

rae a  — kO3GDUUMEHT AMHERHOro pacmpeHns
cranu, Mm/m.°C,
4,  — MakcuManbHaRm pacyeTHas Temrepary-

pa TennoHocurens, °C;
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t. — MUHMManbHaa Temneparypa B yCnosu-
fx akcnnyaraumm. Buibop £, BbinONHS-
eTCA NPOEKTUPOBLUMKOM NO cornacosa-
HUIO C 3aKa34yukoM n akcnnyampylou.leﬁ
opraHusauuen,

L, — pnwuHa 30Hb (ydacTka) KOMneHcaumu, M;

Jfp — YAeNsHas cuna TPeHUs Ha eauHULY Ann-
Hobl TPYObI, H/M;

E — wmopyne ynpyroctv matepuwana TpyOot,
2:105 H/mMM?,

F_ — nnowanb NornepeyHoro ceyeHust CTeH-

€T

Kut TPYDObI, MM2,

B dopmynax (B.8) 1 (B.9) ¢ uenbio ynpowexmns
NPOEKTHbLIX PACUETOB HE y4TEeHbI ABA YneHa’

[(0,5-0,3)c,,,,], H/mMM2 — oceBas cocTassiioulas
PacTArMBaloWero OKPY>XHOro HanpaXeHus OT BHYT-
penHero gasnexHns. Npy paclumMpeHun yuutsiaeTcs
C NONOXUTENLHBIM 3HAKOM;

(N, /F_], H/MMZ — BAusHUE YCUNNA OT aKTUBHON
peakuuu rpyHTa. Ipu pacumpeHun yumToiBaeTca ¢
OTPULATENIBHLIM 3HAKOM.

Jemndep — noponoHosbie nogywku, Tem bonee
KaHaJIbHbIe YYACTKM, NPAKTUYECKU HEe NPensTCTBYIoT
cBOOOAHOMY PaCLUMPEHWIO TeNAONPOBOAA M CBOAAT
K MUHUMYMY BausHue N, /F. . BTOpOi uneH moxet
ObiTb 3aMEHEH Benu4MHOR ynpyroh gedopmaumu
KOMMNEeHcaTopa.

Bbibop M pacyeT KOMNEHCUPYIOWMX YCTPOCTB
rpynnbi 16 pexomeHayeTCa NPOM3BOAWTL NO pacyeT-
HbiM dopMynam n Tabnunuam, NPUBEAEHHLIM B PEKO-
MEeHAAUMAX NO NPUMEHEHUIO OCEBbLIX CUNbPOHHDBIX
KOMNEHCATOPOB U CUNb(OHHBIX KOMNEHCUPYIOLNX
YCTPOWCTB KOHKPETHbIX NpeanpusaTuili — U3roTosmn-
Tenei CK u CKY, npoaykuus KOTopbiX, Kak Npasuio,
OTAN4AETCA KOHCTPYKTUBHO M TEXHONOMMYECKMU.

AnuHa yyactka, Ha KOTOPOM yCTaHaBAuBaeTcs
oaux CK nnu CKY, paccuutmiBaetcs no ¢popmyne

09 22

1 ————————
b=y e (B.10)

rage A — amrmTypa OCeBOro xoaa, Mm;
o — KO3(pPUUMEHT NMHENHOrO paclLunpeHns
cranmu, Mm/mM-°C;
f, — MaKCUMabHasA pacyeTHas Temneparypa
TennoHocurens, °C;
l, — pacueTHas TeMneparypa HapyxHoro sos-
Ayxa Ans NPOeKTUPOBaHUA OTONNCHUS
(cpenyss TeMneparypa HapyXHOro Bo3ay-
xa Hanbonee xonoaHo naTnaHeskn obec-
MEYEHHOCTLIO to(o_gz)) no CHuN 23-01, °C.
Koadppuumenr 0,9 npyHumMaeTcs npyu Hannumum
Ha yyacTKe KaHanbHOWU 1 6eckaHanbHOW NPOKNaAoK,
1,15 — npu BeckananLHON npoknagke.

lpumep

Onpegenuts MaKCUMaNLHYIO AAMHY y4acTka, Ha
KOTOPOM YCTaHaBNMMBAETCH OAMH KOMIEHCAToP Dy =
= 150 mm TMna KCO.

_0922_ 09250

A - —41Tm<84
b= =) " 001150+ 30) - AT m < 84m




LnuHa 30Hbl KOMAEeHcaun L, Npy NPUMEHEHN
CK u CKY paccuntsiBaetcs no ¢opmyne

L,(=;—“[E @ A 1074 (A-03opa)  (B.11)
™

rae A — k03dPULMEHT, yUnTHIBAIOWMI aKTUBHYIO
nnowans cunbdona CK unu CKY:

A=0,5[1 — (D/D,), (B 12)

fp — YAenbHas cuna TPeHWs Ha eauHuuy
OJHbI TpYGbi, H/Mm,

F_, — nnowapb kONbUEBOro CeyeHus TpyoH!,
MMZ2,

a  — KO3PPUUMEHT NMHEAHOrO PaCLLNPEHUN
cranu, Mm/m °C,

£ — mopynb ynpyroctu matepuana TpyOst,
H/mm2,

At — npuHAMarTh pasHeiM. £, — £, ,°C,

D, — HapyxHbiit suameTp TPyGHI, MM,

D, — pnametp, xapakrepuayiowmin apdex-

TUBHYIO NAoOLWaasL cunbdPoHa, MM

D, =113S,,,

Saq, ~— addekTuBHan NNowWAAL CuNbGPOHA.

Cuctembl komnexcaumm Il rpynnnt He TpebyioT
YCTaHOBKMK NMOCTOSHHO LEACTBYIOWNX KOMNEHCUPY-
JOLLUX YCTPOWUCTB.

KomMnencauus temnepartypHuix aedopmaumin
NPOUCXOOUT 32 CYET N3MEHEHNUR OCEBOro Hanpsxe-
HWs B 3awemneHHon Tpybe Nostomy obnactb npu-
MeHeHUs1 TeNNOBbIX ceTell 6e3 NOCTOSHHO AEeNCTBY-
IOUNX KOMNEHCUPYIOLWUX YCTPOACTB OrpaHuyeHa
OONyCTUMbIM Nepenagom TemMneparyp Af.

CucTemst |l rpynnbl NPUMEHSAIOTCA, Kak NPasuno,
B CNyyasx, Korga rpacca COCTouT U3 ANUHHBIX NPA-
MONMHeNHbIX Y4acTKOB C 30HaMn 3awemnenus L .

MakcuManebHO JONYCTUMbINA nepenag Temnepa-
TYp Af C yNETOM NPEeABapuTenuHOro Harpesa, 06niy-
HO NpuHUMaeMoro pasHbim 0,5Af, He JOSKeH npe-
BbllUATb

180,04 10°

At
oE

(B.13)

OTciofa MakCUmMarnsHaa Temneparypa TenfioHo-
curens t,.

L=At4 1, (B.14)
rae c,,, — AOMyCKaemoe OCEBOE HarnpskeHwe B
Tpy6e, H/mm2,
a — XO03pPUUUEHT NMHEAHOrO pacluMpPeHus
ctanu, MM/m-°C,
E — mopynb ynpyroctu Marepuana Tpy6bl,
H/Mm2,
At — cnegyert npuxumars (1, — £,),°C.
Mpumep

Onpenenuts MakCUMAaNbHYIO TeMNeparypy Tenno-
HOCUTENA /1N NPAMOTO y4acTka npu [c] = 137 H/mm2
wt,=t,.=10°C.

cn 41-105-2002

CornactHo ¢opmyne (B 5) ponyckaemuie oce-
Bbl€ HaNpAXeHus coctasnaT o, = 1,25 137 =
=171 H/mm?

(18171 10°

==0 200 Y _128 °C.
0,012 2 10°

Ovciopa makcumMasibHas Temneparypa TensioHo-
cutens.

L=At+1,, =128+ 10 =138 °C.

Cuctemu, otHOCRwWmecs ko lla rpynne, — npea-
BapUTENbHbLIN HAIPER /10 3aCbIFIKU TPYHTOM

- MOHTUPYIOTCS 1 A0 3aCLINKM FPYHTOM Harpe-
BAIOTCA A0 TEMNEPATYPbl NPEABAPUTENLHOrO Harpe-
Ba [t )

t,+ 4
bin= s (B 15)
2

- TEeNNONPOBOAbI 3acbinaiotcs. Temnepartypa
Harpesa AOMXHA NOAAESPXUBATLCA O0 NONHON 3a-
Chiftkii UX IPYHTOM. 3artem Tpybonposoab oxnax-
DAOTCA [0 TeMneparypbl MOHTaxa. B sawemnen-
HOV 30He L, ypoBeHb Hanpsixenuit, H/mMMm2, GypeT npu-
6nmanuTenbHo paseH”

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

roe At=1t -t ., °C.

3arem Tennonposoa HarpeeBaeTcs A0 paboyeit
TeMneparyphl

B cucremax, otHocsawmxcs k rpynne H6, npeayc-
MaTPMBaIOT NPUMEHEHWEe CTAPTOBbIX KOMMEHCaTo-
poB.

Cuctema NORHOCTLIO MOHTUPYETCA B TpaHwee
¥ 3aCbiNaeTCs rPYHTOM (32 UCKIIoHEHUEM MECT yC-
TaHOBKU CTapTOBbIX KOMNEHCATOpPOB). 3aTem cwuc-
Tema HarpeBaeTcs 40 TeMneparypsl, Npy KOTOPoM
BCE CTapTOBbie KOMMNEHCATOpbl 3aMbikaorcs. foc-
e 4Yero oCyLecTBAAETCA ux 3aBapka. Takum o6pa-
30M, CTapTOBbie KOMNEeHCATOPbLl cpabaTwiBaloT 0anH
pas, nocne Yyero cuMcremMa NpeBpaLiaeTcs B Hepas-
PE3HYIO ¥ KOMMNEHCALMA TeMNEepPaTYPHLIX paclumpe-
HUI B panbHenWweM OCyWecTBNNEeTCA 3a CYeT 3Ha-
KONEPEeMEHHLIX OCEBbIX HANPSDKEHUIN CXaTuUA — pa-
CcTXeHUs

MakcumanbHO AONYCTUMOE PacCTOAHNE, M, MeX-
Ay CTapTOBbLIMU KOMNEHCaToPaMn COCTaBNSET

Lo =22k (25, - 0, - £)107), (B 17)
S
rne pr — yAENbHAaA Cuia TPEHUN Ha eguHnLy onn-
Hbt TPY6bI, H/M.

MNpumerexnne ko3 dULMEHTA NEPErpys3kn — Mo
4 3.2,
F_— nnowaps KOALLUEBOrO ceveHns Tpyon,
MMZ2,
a — KO3PPUUMEHT NUHENHOro paclumpeHus
cTanm, MM/m-°C;
E — mogynb ynipyroctv Marepuvana Tpyout, H/mm2,
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JlvanasoH TemMneparyp nNpeasapuTenbHOro Ha-
rpesa, NP1 KOTOPbIX MOXET GbiTb OCYLLEeCTBIIEHa 3a-
Bapka’

o O]

fy, =10 =t3+:‘E—“103, (B 18)
n [ (1

T _—;E 10° (B.19)

dopmyna (B.18) ucxoaut n3 AoCTUXEHUs gony-
CTVMMBbIX OCEBbIX HaNpPsSXeHWA B XONOAHOM COCTONR-
HUM TpyOONpOBOAA NOCNE BLINONHEHUS PACTAXKMY, a
dopmyna (B 19) — N3 oOCTUXEHUS TAKUX Xe Hanpsi-
XeHni1 B paboyem cocTosHuM B uHTepsane ot £y
no 17" mobas ¢, Oynet ynosneTBOpATL YCNOBUAM
NPOYHOCT!.

t, — Temnepartypa, Npu KOTOPOW MOHTUPYIOTCA
CTapTOBbie KOMNEHCaTopbL!

MNpu NpoeKTUpoBaHUU CrNeayeT yuuTbiBaTb, Y4TO
I, MOXET UBMEHSTLCH B Npeaenax oT Hyna (npu anv-
TeNnbHOW OCTaHOBKE Harpesa CEeTeBoil BOAb!) A0 pac-
4eTHOW TeMnepaTypbl HapyXHOro BO3Ayxa, NpuHU-
Maemoit ans pacuera otonneHus (npu rnybuHe npo-
wagku MeHee 0,7 m). MNMoatomy pekomeHpyetcs
npuHWmaTth ¢ 61m3ko Kk cpeaHeit, onpeaeneHHon
no ¢opmyne (B 15).

C nomouwbio Harpesa oo TemnepaTypsi £, U 3a-
Bapk¥ CTApTOBOrO KOMMEHCATOPa OCYLLeCTBNAETCA
pacTsixka Tpybonposoga Ha BenuunHy AL

0,25 frp Ler x

AL = Lc'rx(aAtnu - —'—EF—} (B.20)

rae At =t . -t

Ecnv N0 KOHCTPYKTUBHLIM COOBpakeHnsM pac-
CTOSIHME MeX[ly CTapTOBbIMK KOMNEHcaTopaMu Tpe-
6yeTca ymeHbwWUTL, B popmyny (B.20) BMecTo mak-
CUMansHO AOMNYCTUMOrO 3HaueHus L noacTasns-
eTCcs peanbHoe.

NMpumep

OnpepenyTb NpeaensHo AoNyCTUMOE paccTo-
SIHNE Mexay CTapTOBbIMWU KOMMNEHCaTopamMu, TeM-
nepatypy npensapuTeNnbHOro Harpesa U Benuun-
HY PacTAXKW NpU CNeayllmvX UCXOOHbIX AAHHBIX
Tpybonposog avameTpoM 426 MM C TONUUHOMN
CTEHKM 7 MM C MN309UUeN, HAPYXHbLI guaMeTp
KOXyxa naonauumn 560 MM, nnoujaas NONepeYyHoro
cedeHus Tpy6ut 92 CM2, maTepuan — cTaNb Mapkn
20, pasnexwue B pabouem coctosHuu 1,6 MTa, Haun-
6onbwas Temneparypa tennoHocurens 130 °C, npwn
MOHTaxe koMneHcaropos — 10 °C, Bec Tpy6onpo-
BOJA C U3onsunen u Boaon ¢ yuetom kosdpoduun-
eHTOB neperpyskun 2122 H/m. Tpy6onposoa nve-
et rnybuHy 3anoxeHus B rpyHte Z= 1,1 m, okpy-
Xalouui rpyHT — Necox.

OnpepenseM ponyckaemoe OceBoe Hanpsaxe-

Hue no ¢opmyne (B.4):

22

Oon = 1,25 %

4122
1,04 1482 -04 148 1, 1,0} =
XJ 2@12+7y 10 ]

=176,5 MIla

YaenoHas cuna TpeHua no ¢opmyne (B.3) co-
crasnser.

S = 0,410 — 0,50,5) 1,2:15 103 1,13-14 560 1073 +
+ 2122]=11294 H/m

MpenensbHO AONYCTUMOE paccTosiHMe Mexay
CTapTOBLIMY KOMNeHcaTopamu — o popmyne (B.17)

200 92
Lere = 11294

k 1765-0012 2 105030 - 10)107]=

=106 M

TemnepaTypa npeasapmTesnLHOro Harpesa — no
dopmyne (B.18)

fan = 1% =10+ ——170° 103 2835 oC,
0,012 20 10
no $dopmyne (B 19)
e =170 =130 - —785 __ 103 _ 565 oG,
0,012 20 10

Npumem cpeaHee aHadexue f = 70 °C, Torna
0CeBbie HaNPAXeHVs B pabo4eM COCTOsIHM COCTaBAT.

6=0,012(130—70) 2,0 102=144,0 MNa <
< 176,56 Mfla
Onpepensem AL no ¢dpopmyne (B20)

0,25 11294 106
20 10° 92

roe At =70-10=60°C.

B npakTuke NPoeKTHLIX ¥ MOHTaXHbIX paboT no-
nycKaeTca UCMonb3oBaTh NPUGAMKEHHbIE GOPMYNnb
ONS onpefeneHnsa pacyeTHOro cxarms CTapToBOrO
KoMmneHcaropa AL, MM:

AL=05 (t,~t) Ly @  (B.21)
AL=(ty, — tyn) Lo @ (B22)

B mMecTax yCTaHOBKU CTAPTOBbIX KOMNEHCATOPOB
TEennonpoBOAbl A0KHbLI UMETb NPAMONMHENHbI® yya-
CTKW ONVHON He MeHee 12 M

[Lns ymMeHbueHns BennynHLl TPEHUs Tennonpo-
BOAA O FPYHT Aonyckaerca ero 06epHyTs NOImaTu-
NEHOBOW NNEHKON.

TpaHwelo B MecTax ycTaHOBKW CTapTOBbIX KOM-
NeHcaTopoB cnepyet 3acbinaTb TOALKO NOCANe Bbi-
NOMHEHWUs NPeaBapUTENLHOMO Harpesa Ten1oNPoBo-~
0a, 3aBeplieHnst CBApPOYHLIX paboT 1 MOHTaxXa CTbl~
KOBOro CoefviHeHus.

PaccToaHne OT CTapTOBOrO KOMMeHcaTopa fo
MecTa YCTaHOBKM OTBETBAEHUS AO0MXKHO 6biTb He
mewee L_ /3.

AL = 106(0,012 60 — ): 74,6 MM,
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NPUNOXEHWUE I
METOAMKA NMPOBEPKM TENNIONPOBOAA HA YCTONYUBOCTDb

Kputnyeckoe ycunue, H/m, or Hanbonee HeBbi-
FOQHOTO COvMeTaHus BO3OEUCTBMIA U Harpy3oK, Npu
KOTOPOM Hepa3pe3HOoiA TENNONPOBOA TEPSET YCTOMN-
4YMBOCTb, NOACYUTBHIBAETCS MO Gopmyne

lN
Ry, = L =100/, (r.1)
rae N — ocesoe cxumaiouiee ycunue B Tpybe,
H’
E — mopynb ynpyroctu matepuana Tpyobl,
H/MmZ;
I  — momeHT nHepumnu TpyGol, cM?;
1 — HauyanbHbiit U3rn6 TpydbLI, M:
LHJI'
=300 (r.2)
L,, — panvHa mecTHOro narnba Tennonposo-
a3, M
El
Ly =0]n !TV—', (r.3)
roe |N| — abconoTHoe 3HaYeHue BennunuHbl oce-

BOIo CXmuMalowero ycunus s Tpybe, H

BeptukanbHas Harpyska, H/m, okasbiBaer cra-

6unnsnpylouee BAnaHue n onpeaenseTcs no ¢oop-
myne

'RCT = Yrpynra + Trpy6u + 2Scm!m > Rxp’ (r4)
TAe G, — BEC PYHTA HAA TENNONPOBOAOM, H/m,

Gopyon — BEC 1 M Tennonpoeona ¢ Boaow, H/m,
Semsura — CABUTalolan cuna, BO3HMKaoLWaa B
pesynbrare AeACTBUA NaBNEHNS MPYH-

Ta B COCTOAHUM nokos, H/m
Ans cnyyaes, KOraa ypOBEHbL CTOSIHUSA TPYHTO-
BbIX BOZ, HUXe rnyOuHbl 3anoXeHus1 TennonpoBoAaa:

Segsura = 0,5 ¥ Z? K, 120, (r.5)
Din
Groyma = Y[ZDos - —‘gf—} , (r.6)
roe vy — yaenbHbii BeC rpyHTa, H/m3;

Z  —rnybuHa 3acbiNnkyM NO OTHOLUEHWUIO K
OCU TPYOHI, M,

K, — koadpduuveHT gasneHns rpyHTa B co-
cTosiHuu nokos, K, = 0,5,

9, — YrON BHYTPEHHEro TPeHusi rpyHTa,

D, — HapyXHuiit guameTp 060n04ku, M.

OceBoe cxumalowee ycunue, H, B 3awemneH-
HOM y4acTke npamoi TpyGet C PaBHOMEPHO pacnpe-
[eneHHON BePTUKANIbHOW Harpy3kon.

=—(F,(EaAt103-03 Opacr) ¥ PE,L (F.7)

— NnoLWank KoNbLEBOro ce4eHust Tpy6bl,

rpe F,
MM2;

a — k03dbPUuUMeHT nuHeHoro pacumpe-
Hua cTanu, MM/M.°C,

E  — mopynb ynpyroctu marepuana tpyoul,
H/mm2;

At — npuHUMAaTb pasHbiM (t, — ) ,°C;

G — pacTarmsaioulee OKpyXHoe Hanpsxe-

HWe OT BHYTPEHHEro aasnenusi, H/mMm?2,

P —— BHyTpeHHee nasnexune, MMNa;
F, — nnowapb neACTBMA BHYTPEHHErO fiaB-
nenms (0,785D2 ), MM2,
Npumep

NposecTu NPOBEPKY TENAONPOBOAA ANAMETPOM
159x4,5 MM, nponoxeHHOro 6eckaHanbHoO, Ha yCTOM-
YMBOCTb NpU Haubonee HeGAAroNPUARTHOM couveTa-
HUM HArpy3oK v Bo3pencrTsunid. [ina cayuas, korpa
YPOBEHb CTORHWUSA MPYHTOBbLIX BOA, HUXe rnybuHbl 3a-
NOXEeHUs TennonpoBoaa

OceBoe Cxumaioulee ycunue B 3alleMNeHHoN
TpybGe

N=—[F(EaAt 103—-03 Opact) T PFyl =

=—[2183(2 10° 0,012 140 103—-0,3 26,7)+
+ 1,6 - 17662,5] = —744262 H

AnuHa MecTtHOTO narnba tennonposoga

EI ,2 10° 664,4
= = = £ - P-4
. =0314 th N 2

HayanbHbin narmd Tpy6éul.

L _ 42 402
1 200 = 200 0,021 M

KpuTnueckoe ycunue, npy KOTOPOM 3aLiEMNEH-
HbIM TENNOMNpPOBOA, NP GeckaHanLHOW npoknapke
TepseT yCTONYMBOCTD:

110 N?
Ro =—F7T

_ 110 7442622
2 10° 664,4

0,021 = 9630 H/m.

Bec rpyHTa Hap TennonposoyoM.

D2
Irp = Y[ZD.;, - ;fn] =

0,25° 3,14]

= 18000{1 0,25 - = 4058 H/™

Casuraiowas cuna, BO3SHVKaoLWas B pesynbrare
DeNCTBUS 4ABNEeHUst TPYHTA B COCTOSIHUW MOKOS NPy
¢ = 35°.

Semra = 0,5vZ2 Kifgp=0,5 18000 12 0,5 0,7=3150 H/m

Crabunusupyiowan sepTukaibHas Harpyska
Ro=qp+ Qe T2 Sopgura = 4058 + 503 + 23150 =
= 10861 H/M.

Ycnosue yctoiiumeocti R > R, Te 10861 >
> 9630 H/M, BoinONHASTCA
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Ecnu ypoBeHb rpyHTOBbIX N CE30HHbLIX NOBEpP-
XHOCTHbIX BOA, (NABOAOK, NOATONANREMbIEe TEPPUTO-
pPUM U T N ) MOXET NOAHUMATLCA Bbile rNYGUHLI
3anoxeHns 6eckaHanbHO NPOKNAALIBAEMbIX TENSIO-
nNpOBOAOB, T.€ CYLIECTBYET BEPOATHOCTb BCMALITUNA
TPY6 Npu vx ONOPOXHEHUU, HEOBXOaUMLIN BeC Han-
nacra, H/M, KOTOphI BOMKEH COOBLLWTE TEeNAonNpo-
BOAY HAJEXHYI0 OTpULATENbHYIO NNaBy4ecTb, Onpe-
nenserca no dopmyne

R6an = Kncm yny)m‘m Openn + grpyﬁu + /j (r-8)

rae K., — KO3bOUUMEHT YCTORYMBOCTV NPOTHB

BChAbITUA. MpuHMMaeTcs pasHbIM.

1,10 — npu nepmnoauyecku BolCOKOM

YPOBHE IrPyYHTOBbIX BOA, UAW NPU Npo-

Knaakax 8 30Hax nogronnaeMeotx Tep-

putopwit; 1,15 — npu npoknagkax no

60n0TUCTON MECTHOCTN,
— yAenbHbI BEC NyNbnbl (B0Ab! 1 B3BE-

LWEHHBIX YacTULL rpyHTa), H/Mm3,

O, — O6beM Nynbnbi, BLITECHEHHO! Tenno-

npoBoaoM, M3/M;

&myew — B€C 1 M Tennonposoaa 6e3 soabl,

H/m,

dyn — BEC HenoABWXHbIX onop, H/Mm.

Mpu BepeHun B6AM3N 3eMnsHbIX paboT cpen-
Hee paccTosiHme Mexzay TennoTpaccoi (npu asyx-
Tpy6GHOM Npoknagke) u 6poBKOi OTkoca X cnepyeT
onpepensate No dopmyne

Vnyabnu

2
> 154N

0252 :
EIKovZ (r-9)

24

Pucynox . 1

B avoit popmyne K3 — kosdduument naccmsHo-
ro AaBfieHUs, NPMHUMaEMbIN 415 necka pasHbiv 3,0.

B 3aBucumoCTM OT yrna HaknoHa 60KOBOroO OT-
koca a (pucyHok . 1), paccroanmwe X npunumaertcs:

- npu ctga 2 0,5 — paBHLIM paccTosHMIO OO
6poskn oTKOCa,

- NpY BEPTHKA/bHLIX CTEHKAX W BbIEMKE rpyHTa
6e3 kpennenwin — X + 5(0,5D, + 0,01), m,

- NPY BEPTUKaNbHLIX CTEHKAX U BbleMKe rPyHTa
C UCNONbL3OBAHMEM KpenneHuit NpuHMMaeTca pac-
CTOSIHUE A0 MeCTa BbIeMKWU rpyHTa.

MpuBeneHHble GOopMynLI cNpaseanuBbl Ojisi Cny-
yasi, KOr4a BbleMka rpyHTa NpoOu3BOAUTCA Ha rnybu-
Hy He 6onee 0,1 M noa NpPoONOXeHHbIMU TpyGamu. B
NPOTUBHOM CNyyae HeoGX0AMMO NPOBOAUTL pacyeT
C NOMOLLIO OBLMX aHANUTUHECKUX METOOOB pac-
4yeTa Ha YCTOMYMBOCTb.
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NPUNOXEHUE A

METOAMKA MCNbITAHUA CTbIKOB TENAONPOBOAOB C U3ONALMEN
U3 NEHONOJINYPETAHA B NOJIUSTUNEHOBOWU OGOJIOMKE

Al 1 Hacroswan meToamka pacnpoCTPaHRETCA Ha UCNLITAHUA CTHIKOB CTasNbHbIX TPY6O-
APOBOAOB C MHAYCTPUATLHOW NOAMMEPHON Tennousonaumein

.2 UcnbitaHua TepMOoyCaXuBsaloWuxCs SM1eMeHTOB ans 3a4enkv Tennou3onupoBaH-
HbIX CTLIKOB NPOBOAATCA HA KOHTPOANbHbIX 06pa3uax C AMaMeTpoM HapyXHON 060n0uku
Tpy6 160 (200) MM Ha cTeHnpe (pucyHok A.1).

- - s ra;
s K
N Lo .
H N . I/
. {
' -
g 1» ’ e

’ e S S e SNV AV .|

II’VV\’\( YVY\'(WY_Y X X VW
N n

1
[ Y =
7 7 227200 Ll Ll Ll
T

1950

1 — cuctema oxnaxnenus, 2 — dparmMeHT Tennonposona, 3 — Harpesartens, 4 — kamepa, 5 —

HaXUMHO® YCTPOWCTBO, 6 — rPyHT; 7 — MEeXaHU3M NPOTAXKK, 8 — paaMeLLeHne TepMonap B kamepe

cTeHaa, 9 — TennousonaLma KOHUEBbIX y4acTkoB, 10— pa3mMelleHue Tepmonap Ha pparMeHTe Tenno-
npoBoaoe

Pucynox fl. 1 — Crenp ANA UCNbITaHUS TENAONPOBOAOB B8 YCAOBUAX NOA3EMHOA
GeckaHanbHOI NPOKIAAKN
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A.3 UcneiTaHusa NnpoBOAATCA NPU CAEAYIOLWNX YCIIOBUSIX.

- nepepj ucnbiTaHueM Tpyba BuiAEPXKUBAETCA B TeueHue 24 4 npy Temneparype 150 °C;

- BaBNeHve rpyHTa Ha Tennonposof (ctatmyeckoe + amHamuueckoe) — 18 kH/m?,

- BLITECHEHUE rPyHTa COCTaABARET 75 MM;

- CKOPOCTb XO4a Bnepen u3onupoBaHHoi Tpyobl — 10 MM/MUH;

- CKOpPOCTb X0Aa Ha3an, N30/IMPOBaHHON TPY6nl — 50 MM/MUH;

- U3onupoBaHHas Tpy6a ucnuitbiBaerca Ha 1000 UMKNOB, FAE LMKNOM CYUTAETCA OfIUH
XOA, Bnepen v OQMH X044 Ha3ag, C NPOMEXYTOYHOW NMPOBEPKON UENOCTHOCTU TEPMOYCaXN-
saoweica mydp T 300, 600 1 1000 umknos.

A 4 OCHOBHbIe TPEO6OBaAHUS K UCMLITAHWAM.

- TeMneparypHbie uaMeHeHus wsea 6yayT cneposatb HOPMaNbHOMY 24-4aCOBOMY TeM-~
nepaTypHOMY LMKy Ha NPOTSDKeHUU BCEro OTonNuUTenbHOro nepuoaa,

- NPy OCTAHOBKE TENA0CETU TepMmoycaxusaowancs mMydra AONKHA NPOTUBOCTOATbL
TEMNepaTypHbLIM U3MEHEHUAM HapyXHOro Bo3ayxa —40 °C u go 150 °C (metannuyeckomn
TPY6HI);

- AONrOBEYHOCTb TEPMOYCaxuBawLLeics MydTol AonxHA 6biTb HEe MeHee 25 neT;

- TeMneparypa Ha NOBepPXHOCTM Tennonposoaa He aonxHa 6uimb 6onee 40 °C;

- B KayecTBe Marepuana 3achinku, HAXOARLLErOCs B KOHTaKTe C TPyGOn, ucnonb3yercs
necok 6e3 ocTpbix rpaHen ¢ MakCUManbHbIM PasMepoM NECcCHYNHOK He 6Gonee 4 MMm;

- KO3 DPULIMEHT TPEeHUS N30NNPOBAHHOW TPYbbl O TPYHT HaxoauTes B npeaenax 0,15—
0,65;

- AMHAMUYECKME PaananbHble Harpy3Kki, Bbi3bIBaeMble ABNMXEHMEeM aBTOTPaHCNOopTa, He
NPUBOAAT K YBENIVHEHMIO HAarpy30K CBLILLE YAEMbHOM HArpy3ku Ha NONUYPETAHOBYIO NEeHy,

- n3rnbalowmii MOMEHT HE BLI3LIBAET MNACTUHECKUX HANPSDKEHWH B CTanbHoh Tpybe,

- W30NMpoBaHHas MydTa BOAOHENPOHULAEMA Ha NPOTSHKEHUU BCEro cpoka Crnyxo6bl
Tpybonposoaa.
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NPUNIOXEHUE E

METOAbLI U3019LUN CTLIKOB TENJIOU3OJIMPOBAHHBIX TPYB
¥ ®ACOHHbLIX U3AENUN

E.1 3apenka cThiKOBOro coeanHeHns C nNOMoIubIo
anexrpocsapHoin MmydTel

E.1.1 MonuatuneHosble My Thi, NPUMEHSIEMbIE 415 3TOrO CNoco6a, MOryT BbiTh Kak He-
pa3bemMHble, Tak U PaSbeMHbLIE,

E.1.2 PasbemMHble MydThl NPUMEHSIIOTCA, Kak NPaBuno, Npu peMoHTe TpybonpoBoaos u
MOryT yCTaHaBNMBATLCS NOCNE CBApKM MeTannnyeckoro Tpybonposoaa ¢ nocnepyowein
repMeTnsaumnen ropusoHTanNbHOro Wea My Thl PyYHLIM IKCTPYAEPOM

E.1.3 HepasbemHas wunu pasbemHan MydTa pasMeLlaioTcs Ha nNpuneramoueM kKpae
TPYGbi.

E.1.4 Nocne cBapky 3a4UCTUTb NOBEPXHOCTb TPYGbi, yaanute cnoit NNY c Topuesown
nosepxHOCTY TPY6 Ha rny6buHy no 30 MM, 3a4MCTUTL HAXAAYHOW ByMaroi unn MetTannmyec-
KO WeTKOo 1 06e3X1MpuTL NONNMITUNEHOBYIO 060n104Ky TPY6 nNog MydhTOIR, COBANHUTDL NPO-
BOAHMKK cuctembl OK.

E 1.5 PaamecTuts My(dpTy N0 UEHTPY CTbiKa ¥ YyCaanTL NOoOYepesHo ee kpas NponaHo-
BOM ropenkoi.

E. 1.6 Npueaputb C NOMOWBLIO 3aKN3GHONO HAFPEBATENHHOTO 3/IEMEHTA YCAXKEHHYIO YacCTb
KOXYXa W HAXOAAWYIOCR NoA He 060nouKy TPY6bI.

E.1.7 MNMposepuTb repMeTUYHOCTL KOXYXaA ONPeCCOBKOWN.

E.1.8 3anutk B 3apaHee roaroToBNEHHbLIE OTBEPCTUA CMECh KOMIMOHEHTOB NEeHONoNN-
ypeTaHa, A0XAATLCA 3aBePLISHUA Peakuun BCNeHBaHus u 3agenatb OTBepcTus.

E.2 3apenxa CTeIKOBOro COCANHEHNSA C TOMOLLLIO
TEpMOYyCcagouHoil MydThl

E.2.1 Bce onepauuu no usonsuum CTbika TePMOYCaaouHON MydTON, 3a MCKIIOHEHNEM
DONONHUTENLHON YCTAHOBKW aRre3UBHLIX NOJOC, MaHXETOB ¥ 3NeKTPONpPOrpesa, aHanorny-
Hel E.1

E.2.2 Mocne noarorosku nOBepxXHOCTU TPYGbl M MydhThi aKTMBUPOBATL NOBEPXHOCTb
noAN3TUNEHOBOI 060N0UKY NPONAHOBOM FOPENKON B MecTax nocagkvu MydTol U HAKNEUTb
Ha Hee afire3nBHYIO NeHTy.

E.2.3 PaamecTntb MydTy NoO LIEHTPY CThIKA U YCaaUTb NOOYEPEeHO ee kpast NponaHo-
BOW ropenkoit. Mocne ycagkn mydra umeer 604k006pasHyio hopmy.

E.2.4 Mocne ocThiBaHMSA NPOU3BOANTCH onpeccoska MydThl, a 3aTEM 3anMBKa CMECcU
KOMNOHEHTOB NEHONONUYPETaHA.

E.3 3agenka CTbIKOBOro COGAUHEHUA C NOMOLLLIO PA3bEMHOro KoXyxa

E.3.1 Nocne ceapku metannuyeckux TpY6 3a4nCTUTL UX NOBEPXHOCTL, YAANIUTL CNONA
neHononuypeTaHa ¢ TOPLEBOit NOBEPXHOCTH, 3a4UCTUTL U 06e3XMPUTL NONNITUNEHOBYIO
o6onouky Tpyb 8 MecTe CTbika, CoOeaMHUTbL NPOBOAHUKK cucTemul OK

E.3.2 NMomMecTnTb Ha CTLIKOBOE COeAVHEHNE Pa3beMHbI KOXYX C Hax/1eCToM Ha Kpas
0o60onouku, 3aadukcuposars ero 6aHaaKHLIMU JIEHTaMK U CaMOHape3amu.

E.3.3 3anuTb B 3apaHee NOAroTOBNEHHbIE OTBEPCTUR CMECb KOMIMOHEHTOB NeHONoNu-
ypeTaHa, AOXAaThCA 3aBeplueHnst peakuuu BCleHnBaHua U 3agenarb OTBEPCTUS.

B xauyecTse Tennou3ONAUMOHHOIO CAOA MOMYT NPUMEHSTLCA NEHONONMYPETAHOBLIE
UMAMHAPLE WIN CErMeHTbI.

E.3.4 Tuaponsonsumio CTIKOBOrO COEAUHEHUS Ha KOXYXE BbINOHUTL TEPMOYCaXMBa-
€MOIA NeHTOoM.

Noapo6Hbie UHCTPYKLMKM NO NPUMEHEHWUIO MaTepuanoB Oona 3ag4enkn CTbikOBOrO CO-
efvHeHnsa npenocTasnset dupmMa — NpovM3soauTeNb NPOoAyKUMM U NOCTaBWUK MydT

NpoussoauTens TENAOM30ANMPOBAMHLIX TPYO MK aTTeCTOBaAHHAA CTpPoOUTENbHas opra-
HU3auns NMeINT NPaBo NPUMEHATL OPYIYIO TEXHONOMUIO 3a0enkK CTbIKOBOro coegnHeHus,
npoweauyo MCnuiTaHna U CornacoOBaHHy0 CO BCEMU 3auHTEpeCOBaHHLIMU OpraHn3aln-
AMU.
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NPUNOXEHNE X
O6pasey akra
AKT
NMPUEMKU CUCTEMbBI O1K (YBJIAXHEHUSA NNY U3ONALIUN)
Mbl, HUXenoanvcaswnecs, NPeaCTaBUTe I CTPOUTENLHOU OpraHn3aumun
“

brpmel

W aKCnnyarmpyloLleli opraHusaumu
COCTaBWAM HACTOALLMIA aKT NO pe3ynbTaraM NPOBEPKN TEXHUHECKOrO COCTOSHUR 1 U3MEPEeHNIA CMOHTUPOBaH-
HOW 1 NPeacTaBAeHHOM K CAaye CUCTEMBI KOHTPONR YBIAXHEHUR NEeHONOANYPETaHOBOR U30naunum.

1 TexHuueckne xapaKTepucTuxKm

Paiton Tennocetu

Homep npoekTta
Appec yyactka TennoTpacehbi
Homep marucTtpanu

TexHonorua NpokKnaaku

daxTuyeckas pavHa NOJALWLEro
Tpy6onposoaa (amaMeTp) no
UCNONAHUTENILHON NOKYMEHTauMmn

daxTuyeckan gnuda o6paTHoro

TpyGonposoaa (omameTp) no
UCNONHUTENBHON AOKYMEHTauun
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2 PeaynbraTht N3MepeHvin

AnexTpuieckne ANnHb COEanHU- Ne TOYeK KOKTPONS
TenbHbIX kKabenen ans NOAKNIOYEHUA
n3mepuTensHbix NPUbopos MNopaowun Tpybonpo-
BOA
O6patHuii Tpy6onpoBoA
Mopaoumin TpyGonposoa, O6parHbiii Tpy6onposon

ConpoTtusnenue naonaumm

ConpoTuBneHne KOHTPOAbHBIX
nposofOB

JAnuHa curHanbHOM AMHUK NO UC~
NONHUTENLHON AOKYMEHTaLWN

InnHa curHansHOR IMHKK NO pe-
3ynbraram usmepeHuii 6es yuera
coeanHUTesnbHbIX kabeneit

O6uian dakruyeckan gnuHa cur-
HaANBHOMK NMHUK (C y4eTom kabe-
nei)

Mamepexnn NpoBOAUIUCE C UCNONL30BaHUEM TeCTePa U3oNALMK TUNa
v pednexkromeTpa Tuna , ANINTENBbHOCTb MNYNbca

CKOPOCTh WK YKOpOueHue

3aknioueHue

CTpouTenbHO-MOHTaXHbIe PpaboThl N0 CUCTEME KOHTPONA YBNAAXHEHUS UBONAUUN BbINONHEHB! {HEHYXHO®
3a4epPKHYTb):
¢ B NONHOM o6beme * He B NONHOM oGbLeme e C OTK/IOHEHMEM OT npoexTa

3ameuaHusn, OTKNOHEHUA OT NpoexTa

Cuctema KOHTPONA yBnaxHenuna usonsumv: NMPUHATA.

Moanucu
OT ctpouTensHok OT dHupmbl OT akcnnyaTupyoLwleit
opraHn3aumm oprasnsauum
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NMPUNOXEHVE U
BUBIUOTPADUS

[1] PO 10-400-01 HopMbl pacyeTa Ha NpoYHOCTL TPYBONPOBOA0OB TEMIOBLIX ceTei

(2] NB 03-75-94 MNpasuna ycTpoicTea U 6e30nacHon akcnnyarauum Tpybonpoeonos
napa v ropsdei soabl

[3] PO 34.03.201-97 Mpasuna TexHunku 6€30NaCHOCTY Npu aKCRyarauum Ternnomexa-
HU4eckoro 060pyA0BaHUS NEKTPUHECKMX CTAHLMIA U TeNIOBbLIX CeTelk

[4] «Mopapok HakonneHus, TPAHCNOPTNPOBKK, 06€3BPEXNBAHUA U 3aXOPOHEHUS TOK-
CUYHBIX MPOMBILLAEHHBIX OTXOA08 (CaHuTapHbie npasuna)» Ne 3183-84

[5] PA 10-249-98 HopMbi pacyeta Ha MPOYHOCTL CTAUMOHAPHLIX KOTIOB U Tpy6onpo-
BOAOB nNapa ropayen Boab!



YK 621 643-034.14 621.3.048-036(83.74)

Kniouesbie Cnosa. cetu Tennossie, nponaaka 6eckaHanLHas, Tpybbl cransHbie, M30AALUUS U3 NEHONONMYpeTaHa,
060104Ka NONNM3TUNEHOBAS

Uszpanne opuumnansHoe

Csop, npasun rno NPOEKTUPOBAHUIO U CTPOUTENLCTBY
Cn 41-105-2002

NPOEKTUPOBAHME U CTPOMTE/IbCTBO TEMJIOBbLIX CETENA
BECKAHANILHOM NPOKJIALIKM U3 CTAJIbHBIX TPYE
C MHAYCTPUANBHOW TENNIOBOM U3ONSLIMEA M3 NEHOMNONIUMYPETAHA
B NONUITUNEHOBOK OBONOYKE

Hau. naa. ota JI.H. KysbmuHa
Pepaktop U.A. Pa3aHuesa
TexHuyeckuii peaaxtop T.M. Bopucosa
Koppekrop #.A. PasaHuesa
KomnbloTepHas BepcTka A H. Kaguesa

Noanucaxo 8 nevats 28.02.2003. ®opmar 60x841/,. MNeuats odceTHas
Yen.-nev. i, 3,7. Tupax 50 ak3 3akaz Ne 1399,

depepansbHoe rocynapcTBEHHOS YRUTapHOe npeanpusTue
«LleHTp NpOoeKTHOW npoaykuuKn B cTpouTenscree» (PIYM LINN)

127238, Mocksa, [IMMTpOBCKOE wocce, AomM 46, kopn. 2,

Ten/dpakc (495) 482-42-65 — npuemnas
Ten.: (495) 482-42-94 — oTnen 3aKasos.;
(495) 482-41-12 — npoeKTHIiA oTaen;
(495) 482-42-97 — npoeKTHbIA KabuHer.

Wudp nognucku 50.4.41



BHUMAHHE!

Mucbmom FoccTpos Poccun or 15 anpens 2003 r.
Ne HK-2268/23 cooGuiaercs cnegyouiee.

OduumansHbivmmn uspavusmn Focctpost Poccun, pacnpocTpaHseMsiMu Yepes pos-
HUYHYIO CeTb Ha BGyMaxHOM HOCUTene u MMelWMMN Ha 06noxke n3pnaHua CooTBET-
CTBYIOWMIA ronorpadpuyecknii 3Hak, AIBNAIOTCA:

CNPaBo4YHO-NHGOPMAUNOHHbIE n3gaHuns «MHpopMauuoHHbI 6lonNeTeHb O HOp-
MaTvBHOMW, METOLUYECKO M TUNOBOI NPOEKTHOI AoKymeHTauun» u flepeyerb «Hopma-
TUBHbIE U METOAUYECKNE JOKYMEHTHI N0 CTPOUTENbCTBY», U3AaBaeMble rOCYAapCTBEH-
HbIM YHUTApHbLIM NpeanpuaTnemMm «LleHTp npoekTHOW npogykumMm B CTPOUTENLCTBE»
(YN LNAMN), a Takke Hay4HO-TEXHUYECKUI, NPON3BOACTBEHHBIA UNAIOCTPUPOBAHHBINA XYpP-
Han «bionneTeHb CTPOUTENBLHON TEXHUKN» uaaatenbcTsa «6CT», B KOTOPbIX Ny6ankyeTcs
nHdopMaums o BBeeHUN B AeNCTBUE, U3MeHeHUn n oTMeHe deaepancHbiX U TeppuTo-
pranbHbIX HOPMATUBHBLIX JOKYMEHTOR,

HOPMaTMBHAA M METoAMYECKAs OOKYMEHTaums, yTBEpXAeHHasn, COrinacoBaHHas,
onobpeHHan nnan seeaeHHasn B penctene Mocctpoem Poccuu, napasaemas YN LM,


https://meganorm.ru/Index/63/63862.htm

