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Mocropucnonkome, banbHeoTexHuyeckor napTuen koHTopbl FreoMmmHBog MHCTUTYTa KypopTonornm u gmanotepanuu Munagpasa CCCP npu
yyactum HAW canutapHoi TexHnkn Munctponmatepuanos CCCP n BHANCT MunHedTerasctpos. OTpaxaer nocneaHne OOCTUKEHNS
0Te4YeCTBEHHOTO U 3apyBexxHOro onbiTa CTPOUTENbCTBA W SKCNIyaTauum CETein U3 NnacTMaccoBbiX TPY6, a Takke AaHHbIE Hay4HO-
nccneaoBaTenbCKUX MHCTUTYTOB MO MMAPaBNMYeckUM MccnefoBaHusiM Tpy6onpoBoaoB U dhacoHHbIX YacTeir. C BBOAOM B AeVCTBUE HACTOSILLE
WNHCTpykummn yTpaumsaet cuny «MHCTpyKLMS NO MPOEKTMPOBaHUIO Y MOHTaXy BOAOMNPOBOAHBIX U KAHANMM3aLMOHHBIX CETEW 13 NNacTMaccoBbIX
Tpy6» (CH 478-75).

[Ina nHXXeHepoB 1 TeXHMKOB, paboTatoLwx B 06nacTn BoAOCHabXeHUs 1 kaHanusauun.

B paspaboTke NHCTpyKUUM NpuHUManu yqactue: kaHguaathbl TexH. Hayk A.A. Jobpomeicnos, A.J1. Mnesep, B.W. lonbanH (CKTB
OHepronpomnonumep); nHx. U.b. MoHacTbipckuii (Coto3BogokaHan-npoekT); kaHanaaTol TexH. Hayk A.B. Aneckep, A.B. Cnagkos; uix. A.A.
OtcraBHoB (HAW MoccTpos); kaHa. TexH. Hayk B.IN. EBctadbes; nHx. J1.[. Maenos, (FeomuHBoa); kaHa. TexH. Hayk K.W. 3anues (BHAWUCT); kaHga.
TexH. Hayk C.B. Exnakos (HUWCT).

Pepaktopbl - ntxeHepsbl b.B. Tam6oBues, H.A. Lnwos (Focctpot CCCP), kaHamaaTsl TexH. Hayk A.A. Jobpombicrnos (CKTE
OHepronpomnonumep), A.b. Aneckep, A.B. Cnagkos (HAW Mocctpon), J1.I'. Cnés (MakCW).

MoctaHoeneHuem Mocctpost CCCP ot 25 mas 1990 r. Ne 51 yTeepxaeHo u ¢ 1 nions 1990 r. BeegeHo B aencteue paspabotaHHoe BHAN
BOMIEO lNoccrposa CCCP ¢ yyactnem LIHANGIM nHxeHepHoro obopynosaHus MockomapxuTekTypbl npu Focctpoe CCCP ny6nnkyemoe Hike
nameHeHune Ne 1 CHull 3.05.04-85 «HapyxHble ceT u coopyxe HUsi BOAOCHAa0Xe HUSl U KaHanu3auuuy» , yTBEPXXAEHHOro NOCTaHOBMNEHNEM
locctpos CCCP ot 31 mast 1985 1. Ne 73.

3TVM Xe NOCTaHOBMNEeHNEM Npu3HaHbl yTpatuBLMMU cuny ¢ 1 nionst 1990 r.:

pasaen 11 VHCTpyKuum No NpOEeKTUPOBaHMIO U MOHTaXy CETe BOOOCHabXeHMs U KaHanu3auum 13 nnactmaccosbix Tpy6 (CH 478-80),
yTBepxaeHHow noctaHoBneHnem MNocctposs CCCP ot 31 utonsa 1980 r. Ne 117;

paspenbl 16, 17 1 18 npunoxexus k noctaHosneHuto Mocctposs CCCP o1 11 masa 1983 r. Ne 92 «O6 nameneHun UHCTpykuum no
NPOEKTUPOBaHMIO U MOHTaXy CETEN BOOAOCHABXEHUSI U KaHanmn3auum u3 nnactmaccosbix Tpy6 CH 478-80».

CTpouTtenbHble HOPMbI CH478-80

locynapcTtBeHHbIN komuter CCCP WrcTpyruua

No NPOEeKTUpoBaHUKO

no genam
B3ameH
N MOHTaxy ceTel BogocHabxeHus
cTpouTenbcTBa CHa787S
(Focctpoit CCP) 1 kaHanusauumu

13 NnacTMaccoBbIX Tpy6
TpeboBaHus HacTosweh NHCTPYKUMM AOMKHBI BBINOMHATLCSA NPU NPOEKTUPOBAHMN U MOHTaXe HapYXHbIX M BHYTPEHHWUX CETe BoJoCHaGXeHNS 1
KaHanusauum, NpoknaasiBaeMblX C MPUMEHEHNEM NMACTMAacCoBbIX TPYO HapyHbIM AuameTpoM Ao 630 MM 13 NONM3TUNEHA HU3KOW NINIOTHOCTU
(MHM), nonmaTtuneHa Bbicokon nnotHocTu (MBIM), nonuemHuUnxopuaa (MBX) nonunponunexa (MM).

Hacrosiwas VIHCTpyKL WSt He pacnpocTpaHsieTca Ha NPOeKTMpOBaHUe BHYTPEHHETO NPOTUBOMNOXApHOro BOAONPOBOAA U TPyGONpoBOaOB,
TpaHcnopTUpyoLmx abpasnsHble cpedbl (MECOK, 3011y, LUMAK).

B WHCTpyKLUM NpuBeaeHbl 0COGEHHOCTH NMPOEKTUPOBaHUS U MOHTaXa BOAONPOBOAHBIX 1 KAHANM3ALMOHHBIX CETEH U3 YKa3aHHbIX NyiacTMacCcoBbIX
Tpy6, obnagatoLwmx cneunguyeckuMm CBOMCTBaMMU.

Oneuvatku B UHCTpykuun CH 478-80

Mpy n3pgaHun VIHCTPYKL MM NO NPOEKTMPOBAHUIO U MOHTaXYy CeTe BoAoCHabXeHWs 1 kaHanu3aumm 13 nnactMmaccosbix Tpy6 (CH 478-80)
OOonyLUEeHbl cneayloLme onevaTku.

1. n. 1.8. Ccbinky Ha n. 6.3 cneagyeT 3aMeHUTb Ha . 6.5.

2. Tabn. 4. B ab3auax ¢ ABeHagLaToro no WwecTHaauaTthii 0brnactu NpyMeHeHUs TUMOB COeAMHEHUSI NNAcTMacCcoBbIX TPYO crieayer umtaThb:

cnoco6 coevHEHMS 06nacTu nprmMeHeHust

Ha cBOGOAHbIX hriaHuax u TO e, oT 235 MM U Bbille
NpYBapeHHbIX CErMEHTHbIX

yrnopax
Ha NpuBapHbIX oriaHLax

HanopHble oo gasnenus 0,25 Mna (2,5 KrC/CM2) n 6esHanopHble TpybonpoBoab! And NpUcoeavHEHNS K
apmaTtype, MeTannmyeckumMm acoHHbIM YacTsiM 1 Tpybam gunameTpomM oT 50 MM U Bbllle

Ha cBoboagHOM chraHue ¢ HanopHble 1 6e3HanopHbie TPYGONPOBOAbI ANA NPUCOEANHEHUS K apMaType, MeTanm4eckum gacoHHbIM
KOHYCHOI OTOYpTOBKOM HacTaM 1 Tpyb6am anameTpom ot 50 MM 1 BblLLe
Ha HaKWOHOW raiike ¢ HanopHble 1 6e3HanopHble TPYGONpPoBOAb! AN NPUCOeaMHEHUs K pe3bb0oBbIM YacTAM apmaTypel,

MeTannmMyeckum pe3bboBbIM AeTansiM U CaHUTapHO-TEXHWYECKUM npubopam anametrpom Ao 50 mm
KOHYCHOW OTOYpPTOBKOM

Ha HaKMgHoOW rarike ¢ TO Xe
dopmOBaHHbIM GypTOoM

3. n. 11.14. MNocne croB «3Ha4yeHns NPOAOSbHbIX YCUINIA» AONOMHUTL CIIOBaMU «B TC».
4. MpunoxeHue 4. MNog pagamu |, Il Il IV n V cnegyet untaTtb cootBercTBeHHO «Tun J1, Tun CI1, Tun C, Tun T v Tun OT».
5. MNpunoxeHwne 9.
neps.bliii ab3al, creayer YaTath:
MHN16001 — — —
ca,o,

cefpMol absal, cnegyeT uiTaTh:
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BOCbMOIi ab3aL, cneayer unTaTh:
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Tpy6bl yKnaAbiBaTb Npwu ycro-
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A. NPOEKTUPOBAHUE BOAOMNPOBOOHbLIX U KAHANU3ALMOHHbLIX CETEN

1. O6lwme ykasaHus

1.1. lNpw npoeKkTMpoBaHUM CeTew BOJONPOBOAA W KaHannsauuy criegyeT NpMHUMaTh nnacTtmMaccoBble TPYObl, M3roTOBNEHHbIE METOAOM
HenpepuBHoM LLUHEKOBOM SKCTPYy3uun, n CbaCOHHbIe YacCTU K HUM, U3rOTOBJIEHHbIE U3 TOIO XXe MaTtepuana rno CoOOTBETCTBYHOLLMM  TEeXHUYECKUM

YCIOBUSIM.

BHeceHb!

CKTB

OHepronpomnonmmep MuxHaHepro CCCP

yTBep)KLI,eHbI nocTtaHoBneHnem

locynapcteeHHoro komutera CCCP

no aenam crpoutensctea oT 31 nons 1980 r. Ne 117

Cpok BBEAEHUS
B AEWCTBUE

1 vionsa 1981 r.

TaGnmua 1
EonHunua Matepwnan Tpy6
MokasaTenu
MamepeHms: nBn MHMN MBX-100 mn
MnoTHocTb rfem3 0,94-0,96 0,91-0,93 1,38-1,4 0,9-0,91
HavanbHbI Moaynb ynpyroctu MMMa 500-900 100-250 1500-3000 800-1080
(KFC/CMZ) (5000-9000) (1000-2500) (15 000-30 000)  (8000-10 800)
Mpenen Teky4yecTy Npu pacTsKeHUU MlMa 20-21 9,5-10 45 28-35
(KFC/CMZ) (200-210) (95-100) (450) (280-350)
OTHOCUTENBbHOE YANMMHEHWE Npy pa3pbiBe % 200-350 250-300 10-50 700
TemnepaTtypa Xpynkoctu °C -30 -60 -18 Ot -15 po -8
TemnepaTtypa nnaenexHus °C 125,135 110,120 Bbiwe 75 154-170
TennonpoBoAHOCTb Br/(m x°C) 0,42 0,35 0,15 0,1
(kkan/u x M x rpap) (0,36) (0,30) (0,13) (0,088)
KoadbcpmumeHT nnHenHoro paclumpeHmus 1/°C 0,00022 0,00022 0,00008 0,00011

1.2. OcHOBHble (PM3NKO-MEXaHNYEeCKMEe CBOMCTBA NacTMaccoBbix Tpyd npu TemnepaTtype +20° C npuBegeHsbl B Tabn. 1, a xummnyeckas CTOMKOCTb
- BTabn. 2.

lMpu 3aMep3aHUM XMOKOCTM B NONMITUNEHOBLIX TPYBax OHW He paspyLualoTcs, a yBenmuueatoTcs B auametpe. py oTTanBaHuM XUOKOCTY TPyGbl
BHOBb MPUOGPETAIOT NPEXHUI pasMep.

1.3. [Insa ceten BOgoONpoBoAa, BOAOCTOKOB U HAPYXXHbIX CETEN KaHanu3awuum cneayer NpUMEHsITb HanopHble Tpyobl U dhacoHHbIe YacTu u3 MBI,
MHM, MM HennacTuduumnposaHHoro MNMBX. CopTameHTbl HANOPHbIX TPYG 1 NUTIX PaCoHHBIX YacTeln npuBeaeHbI B Npun. 1-7.

[ns BHYTpeHHUX 6e3HanopHbIX TPyOONPOBOAOB crieayeT NPUMEHSATh KaHanM3auoHHbIe TPYObl U paCoHHbIE YacTu U3
Tabnmua 2

Matepuan Tpy6



PeareHT mn MBX MBM, MH
Temnepatypa peareHTa, °C, o

20 40 60 20 40 60 20 40
AnoMUHUSI cepHoKMcrioro pacTeop, %, Oo:
10 c €C C C Cc YC C C
60 c ¢ CcC C ¢Cc ¢ C C
AmMumavHas Boga cC C ¢C C CcC VYC C C
AmMOHMs cepHokucnoro pacteop (8o 10 %) c € C C ¢C YC C C
Bopa mopckas cC C ¢C C C C C C
Bopa xnopHas, r/n, go:
2 c € CcC C ¢Cc ¢ C C
10 YC YC - YC HC HC VYC yC
MnHo3ema CepHOKMCIOro pacTBop c € CcC Cc Cc ¢cC C C
>Kenesa cepHOKMCNOro OKMCHOro pacTeop c CcC CcC Cc C ¢ C C
>Kenesa xnopHoro pacteop (8o 10 %) c C C ¢ C YC C C
Kanna mapraHuosuctoro pacteop (ao 11 %) c C C ¢C C C C C
Kanbuums runoxnopuaa pacTeop (ABYXOCHOBHAasA COrb) - - - C C YC C C

Kucnota cepHas, %, go:

30 - - - C C YC C C
60 c ¢ - € C ¢ C yC
96 c - - C VYC YC YC HC
Kvucnota consHas c C C ¢C C VvYC C C
KpeMHekucnoTa akTMBmpoBaHHas c C C ¢C c C C Cc
Kynopoc xenesHbin (8o 10 %) c € Cc C ¢C ¢ C C
Kynopoc megHbiv (Ao 10 %) c C C ¢C C VvYC C Cc
HaTpus rekcametadpocgaTt pacteop c C C ¢C cC ¢C C C
HaTtpus Tpunonudocdar pactsop c € CcC C ¢C ¢ Cc Cc
HaTtpusi kpeMHedTOpUCTOro pacTeop c € CcC Cc ¢C ¢ C Cc
Hatpa egkoro pactsop (8o 40%) c C - C VYC VYC C C
HaTp dropucThiii pacTeop c C C ¢C cC C C C
Moroko nsBecTkoBoe c ¢ Cc C ¢C ¢ Cc C
O30H C C YC C C YC YC yC
CepHuCTbI aHmapug (Kugkuni) - - - YC YC VYC C C
CepoBogopog, - - - C C YC C C
dTop YC HC HC YC HC HC HC HC
Xnop razoobpasHbin HC HC HC HC HC HC HC HC
Xnop xunakni, %:

fo 100 HC HC HC HC HC HC HC HCc
0,5 C YC HC € C ¢C C yC

YcnoBHble o6o3HayeHusi: C  ctoek, YC - ycnoBHo-cToek, HC - He cToek.
MBI, MHM, NBX. CopTamMeHTbl KaHanNM3aLNOHHbIX TPY6 1 haCoHHbIX YacTen NpuBeAeHbI B Npun. 8.

Mpumedanusi: 1. Mpy BoiGope TpyG U hacoHHBIX YACTel Mo copTameHTam, NpuBeaeHHbIM B Npun. 1-8, HEOBX0AMMO Talkke UCMOoNb30BaTh AaHHbIe
3aBOJOB-U3roTOBUTENEN O HOMEHKNaTYpe M3LENuii, BbiNyckaeMblX B JaHHOE BpeMmsl.

2. [insa nnactmaccoBbix TPybONpoBOAOB A0ONyCKaeTCs MpUMeHeHe hacoHHbIX YacTew, N3roTOBNSIEMbIX U3 NAcTMaccoBbIX TPYO MeTogamu
cBapku 1 PopMOBaHUS, a TakKe MeTaNMYECKNX PaCoHHbIX YacTen N NepexodHbIX deMEeHTOB

3. MnacTtmaccoBble cBapHble haCoHHble YacTu Ansi HanopHbIX TPy6onpoBoaoB, NpoknaabiBaeMbix U3 Tpy6 Tunos J1, CIl, C, fomkHbI
M3roTOBMSATLCA U3 TPyO Ha oauH TvN Bbilwe, a Ans Tpyd Tuna T - u3 metanna unu Tpyod Tuna T ¢ nocneayoLwmM YCUNneHMeM CBapHbIX LLBOB.

1.4. inqA ceTelt BOAONPOBOAA M KaHaNU3aLMn JoNyckaeTcs NpUMMeHeHne Apyrix BUAOB NacTMaccoBblX TPYO 1 haCcoHHbIX YacTen, B TOM Yncne
3apybexxHOro Npor3BoACTBa; NP 3TOM NpUW nodave no HAM BOAb! HA X03AMCTBEHHO-MUTLEBBIE HYXXabl TPEBYyeTCst 4ONONHUTENbHOE COrnacoBaHve
C OpraHaMu caHUTapHO-3NUAEMUOSIOrMyeckon cnyxobl. MNMpyMeHeHne ykaszaHHbIX TPy AOMKHO OCYLLUECTBNATLCA C YYETOM pekoMeHAaL nii
NOCTaBLLMKOB.

1.5. NSl BbINOMHEHWS HEpa3beMHbIX COeAMHEHNIN HEOBXOAMMO NPUMEHSTL TPYDObl U (PACOHHBIE YacTW U3 OQHOPOAHOIO NMOMMMEPHOIO
MaTepuvana. MNMpumeHeHne Tpy6 1 hacoHHbIX YacTel M3 pasHOPOAHbLIX MaTepuarnos Ans BbINOMHEHUS] HEPa3bEMHbIX COEAVHEHUI He A0MNycKaeTcst

1.6. Mpu TpaHcnopTMpoBke No Tpy6am BoAbl U HETOKCUYHbIX XKMOKOCTEN (K KOTOPbIM MaTepuan Tpyb XMMUYeCKk/ CTOEK), UMeoLLMX TeMnepaTypy
0o 20° C, paeneHve B TpybonpoBoae He AOMKHO npeBbiwaTth: Ans Tpyb Tuna J1 (nerkun) - 0,25 MMa (2,5 KFC/CM2); CN (cpegHenerkui) - 0,4 Mla
(4 KFC/CMZ); C (cpegHuit) - 0,6 Mrla (6 krc/cm 2); T (Tsokenbii) -1 Mla (10 KFC/CM2).

1.7. Buibop mMaTepvana u Tuna Tpy6 cnegyet NpousBOAMTbL C YYETOM YCIIoBUIA paboTbl TPYGONPOBOAOB, TEMNEPaTYpbl Y arpecCUBHOCTH
TPaHCMOPTMPYEMbIX XMUOKOCTE, a Takke Cpoka cryxBbl Tpy6onpoBoaos no rpadumkamM Ha puc. 1-4.

lMpu TPaHCNOPTUPOBKE XUAKOCTEN C TOKCUYHLIMU CBOMCTBaMU, K KOTOPLIM MaTepuan Tpyd XMMUYECKU CTOEK, 1 HETOKCUYHBIX cpef, K KOTOPbIM
maTepuan Tpy6 yCroBHO cToek, paboyee AaBneHue criefyeT onpeaensTe no rpadukam Ha puc. 1-4, ¢ y4eToM K03ULUEHTOB, NPUBEAEHHbIX B
Tabn. 3. MameHeHne cpoka cryxGbl TpyGonpoBoda He BIMSIET HA BENUYMHY KO3dULMeHTa.

B cucremax 6esHanopHol kaHanuaauum anst Tpy6 u3 MBM v MHM gonyckaetcsa (Npy 3annoBbIX PacXoAax XWMAKOCTU) KpaTKOBPEMEHHOE
noBbILLEHNE TeMnepaTypbl TpaHcnopTupyemon cpeapl Ao 100°C, B Tpybax n3 MBX-100 - go 65°C.

1.8. Mpu noa3emHoOM Npoknaake NnacTtMaccoBbix TPY6ONPOBOAOB B 0ObIYHBLIX M 0COBLIX MPUPOAHbIX U KMMMaTUYECKUX YCIIOBUSAX (CeicMuyeckue
panoHbl, NPOCafoYHbIE IPYHTLI, NoapabaTbiBaeMble TEPPUTOPUM, BEHHOMEP3NbIE TPYHThI) AOSMKHbLI cCOBntogaTbest TpeboBaHust No
TPaHCMOPTMPOBKE, Pa3rpy3ke, XpaHeHWI0, MOHTaxy v ceapke Tpyb, npueeaeHHble B n.n. 6.1, 6.5, 6,6, 8.19, 10.15 n 11.4 HacToswen NHCTpyKumm.
Mpv 3TOM Npu TemnepaType Hapy>HOro Bo3dyxa Huke MMHyc 10°C pekomeHayeTcst NpUMeHsSTb Tpybbl 3 MBI u MHIM. MnacTmaccoBble Tpyobl
Tuna J1 npy MUHYCOBOW TemnepaType Hapy>XHOro Bo3dyxa Anst HanopHbIX TPyOoNpoBOAOB NPUMEHATL HE PEeKOMEHyeTCs.

1.9. OCHOBHbIM pacyeToM MacTMaccoBbIX TPYO NP OENCTBUM BHELLHUX HAarpy3oK SIBMSETCS pacyeT Ha aedopMaLinio nonepeqHoro cedeHus Tpyo



(ykopoueHue BepTUKanbHOro AMameTpa) ¢ y4eToM oTrnopa rpyHTa.

Puc. 1. Homorpamma anst onpegeneHus paboyero gaesneHns B Tpybonposoge 3 MNHIM B 3aBMCMMOCTM OT Cpoka crnyxbbl Tpybonposoaa v
TemnepaTypbl TPaHCNOPTUPYEMON cpefpl

I, CN, C, T - Tunbl TPY6; P - BenuuuHa gonyctumoro paboyero AaeneHus B Tpybe, Mla (KI'C/CM2); T - TemnepaTtypa TpaHCnopTUpyemown cpeabl,
°C; s - BeNMW4MHa HanpsixeHui B Tene Tpy6bl, MIMa (krc/cm 2). Cpok cnyx6bl Tpybonposoga: 1 - 11,4 ropa; 2 - 15 ner; 3 - 25 net; 4 - 50 ner.

[onycTMble 3HaYeHUss OTHOCMTENBHONO YKOPOYEHMS BEPTUKANbHOIO AMamMerpa ceveHmns Tpyobl npu pacyeTe Ha AedopMaL Mo OOMMKHbI
coctaenaTe ana Tpy6 u3 MBM u MHM - 5%, MM - 4%, MNBX - 3,5%.

Puc. 2. Homorpamma ans onpegenexusi pa6oyero aasneHus B TpyGonposoge w3 MBI B 3aBUCMMOCTU OT cpoka cryxGbl TpyGonposoaa u
TemnepaTypbl TpaHcnopTUpyeMoii cpeabl

J1,CN, C, T - Tunbl TpY6; P - BenuuuHa gonyctumoro paboyero gaeneHus B Tpy6e, Mla (krc/cm 2); T - TemnepaTtypa TpaHCNopTUpyeMoi  cpeab,
°C; s - BenM4unHa HanpsbxeHuii B Terne Tpy6bl, Mla (krc/cm 2). Cpok cnyx0bbl Tpybonposoga: 1 - 11,4 roga; 2 - 15 net; 3 - 25 nert; 4 - 50 ner.

Puc. 3. Homorpamma ansi onpegeneHust paboyero aaeneHust B Tpybonposoae 13 M B 3aBUCMMOCTM OT cpoka crnyx0bl Tpybonposoaa u
TemnepaTypbl TpaHCNopTUpyeMoun cpeabl

J1, C, T - Tunbl Tpy6; P - BeNuumHa gonyctumoro paboyero AasneHust B Tpybe, Mla (krc/cm 2); T - TemnepaTtypa TpaHcrnopTupyemoi cpeabl, °C;
S - BEMMYMHA HanpsikeHuii B Tene Tpyosl, MIMa (krc/cm 2). Cpok cnyx6bl Tpybonposoga: 1 - 50 ner; 2 - 25 net; 3 - 11,4 roga.



Puc. 4. Homorpamma ansi onpeaeneHust paboyero aaenexust B Tpybonposoae m3 MBX-100 B 3aBUCUMOCTM OT cpoka cryxObl Tpybonposoaa

Cn, C, T, OT - Tunbl TpY6; P - BennunHa gonyctumoro paboyero agaenexns B Tpybe, MiMa (krc/cm 2); T - TemnepaTypa TpaHcnopTMpyemon cpeabl,
°C; s -BeNnMunHa HanpsixeHun B Tene Tpy6bl, MlMa (krc/cm 2). Cpok cnyx6bl Tpybonposoga: 7 - 11,4 roga; 2 - 30 net; 3 - 50 ner.

Tabnmua 3

Temnepa KoaddpmumeHTbl Ans onpeaeneHust 4onycTMmoro paboyero
- AaBneHusi B Tpybax u3 matepuanos

MHM nBn MBX-100
Typa Tun Tpy6
TpaHcnopTUpyeMble XnaKocTu
XKUOKOCTU
, n c¢cn ¢ T ncn cC T n C T
°C
KugkocTtu, copepxalume npoaykTbl C TOKCUYHBIMU CBONCTBaAMU, K 20 04 0,25 042 06 04 04 042 0,6 0,62 0,62 0,75
KOTOpbIM MaTtepwuarn Tpyb Xummnyecku cToek 30 0,24 0,25 0,33 0,4 0,2 0,2 0,17 0,25 0,5 05 0,5
40 - 02503304 - - 05 04 05 04 042
HeToKCUYHbIE XMAKOCTHW, coaepKalume NpoayKThl, K KOTOpPbIM Matepuarn 20 0,33 0,25 0,42 06 0,4 04 042 0,6 0,62 0,62 0,75
XUMUYECKM YCITOBHO CTOEK 30 0,2 0,25 0,33 0,4 0,2 0,2 0,177 0,25 05 05 0,5
40 - - - 01 - - - 04 05 04 042

1.10. MakcumanbHas rinybuHa 3anoxeHWs NnacTMaccoBbix TPYO Npu yknaake ceTel kKaHanusawuum He AOSDKHA NpeBbIaTh BENWUYMH, YKa3aHHbIX B
npun. 9; ansa cetew Bogonpoeoda u3 Tpyd Tuna C n T - He Gonee 3,5 m.

Mpu HeobxoammocTn yknagku Tpyb Ha 6onbLuen rmybrHe nnm Tpy6 Apyroro Tuna criegyeTt Npon3BoAWTb UX pacyeT na NPOYHOCTb.

1.11. My6uHa 3anoxeHns ceTen BOAOMPOBOAA M3 NIacTMaccoBbix TPy AormkHa 6biTe Ha 0,5 M BonbLue pac4eTHOM rMyGuHbI NPOHUKAHWSA B TPYHT
HyneBol TemnepaTypbl. MUHUManbHas rnybrHa 3anoxeHust omkHa bbiTb He MeHee 1 M [0 Bepxa TpyObl, NPOSIOXKEHHON NOA NOBEPXHOCTLIO C
MHTEHCUBHbIM ABWXEHUEM TpaHcnopTa, n Ao 0,7 M - NoJ NOBEPXHOCTbIO C HE3HAUUTENbHBIM ABUXXEHUEM TpaHCNopTa.

I'IpmmeanVle. ﬂpw COOTBETCTBYHOLLEM 060CHOBaHUN TEMNMNOTEXHNYECKUMMU pacyeTamMmu n pac4eTtamMmum Ha NpPpo4YHOCTb MUHUMaAlIbHaA I'J'Iy6l/IHa
3anoXeHNs1 MOXeET BbITb YMEHbLUEeHa, HO JOJKHa ObITb He meHee 0,5 M.

1.12. [ins ycTpoWicTBa KaHanM3aLnoHHbIX CTOSIKOB B XUITbIX 304aHUAX crieayeT NpUMeHsTb KaHanu3aLunoHHbIe Tpyobl M (bacoHHbIE YacTu
anametpamum 50, 90 n 110 mm.

1.13. ins ycTpaHeHus nepefayn ycunuii Ha niacTMaccoBble TpyGonpoBoabl OT YCTaHOBMEHHOW apMaTypbl HAANeXUT NpegycMaTpuBaTth ee
CaMOCTOSITENbHOE KpenmneHue K CTPOUTENbHBIM KOHCTPYKLUSIM UMM CaHUTapHO-TEXHUYECKM NpuGopam.

1.14. BbiGop, TUNa coeiMHeHui Tpy6, crnedyeT Npov3BOAUTL B 3aBUCUMOCTM OT KOHKPETHBIX YCIoBUIA paboThl M Npoknaaku Tpy6onpoBoaos, a
Taloke MaTepuana Tpy6 v Buaa acoHHbIX YacTem.

HepasbemHble coeamHeHust Tpy6 m3 MBI, MHIM, MM gomkHbI BEINOMHATLCSA MPU MOMOLLY CBAPKW KOHTaKTHBIM HarpesoMm; Tpy6 n3 MNBX -
CKIienBaHMeM UIn ra3oBoOK NPYTKOBOW CBAPKOWN.

draHueBble COeAMHEHUs U COEAMHEHUSI C HAaKUAHOM raiikon AOIMKHbI NPeAyCcMaTpUBaThLCs, Kak NpaBusio, TONbKO B MECTaX YCTaHOBKU Ha
TpyGonpoBoae apmMaTypbl Unv NPUCOEMHEHUs! K 060PYA0BaHMI0. TN COEAMHEHUSI OMKHBI ObITb PACMONOXEHbI B MECTax, AOCTYMNHbIX. [Ans
OCMOTpa U peMoHTa.

Tunbl coeaMHEHUI NnacTMaccoBbIX TPYO NpuBeaeHbI B Tabn. 4.
Tabnuua 4

Cxema MaTtepuan
coeanHeHns Tpyb
= - [TH, MBI
mn

Toxe Toxe, go 160 mm

obnactu npumMeHeHus Obnactb NpUMeHeHNs

KoHTakTHas cBapka B pacTpyb ¢ nuTbiMu
HaCoHHBLIMN YacTsMMU

KoHTakTHas cBapka B popMoBaHHbIN pacTpyb

"HanopHble 1 6e3HanopHble Tpybonpoeoab! Avamerpom Ao 140 Mm

To xe, 50 MM 1 Boree ¢ TONWMHON CTeHKN 6onee 4 Mm

KoHTakTHas cTbikoBas CBapka «

Cknelika B pOpMOBaHHbI pacTpyb MBX To xe, go 225 mm

PactpybHoe coeavHeHne ¢ npounbHbIM

DEINHOBLIM KOfbLLOM MBX HanopHble Tpy6onpoeoabl avamerpoM 110—315 mm

PacTpybHbIli (C (hOpPMOBaHHBIM UK MUTBIM
pacTpybom) ¢ pe3vHOBbLIM YMNOTHUTENBHLIM
KOJSbLLOM

Pactpy6HbIn (¢ (hopMOBaHHbLIM MUITN NITLIM e e 2

MHM, MBI

M, MBX 'BesHanopHble Tpybonposoabl Avamerpom Ao 160 Mm




pacTpy6oM), KOMNEeHCAL MOHHBIN C PE3NHOBbLIM
YNMOTHATENbHBIM KOMbLIOM

Ha cBoOoaHbIX doraHL,ax ¢ MpMBapeHHbIMN
OypTOBLIMY BTYSIKaMu

Ha cBobogHbIX onaHuax ¢ GOpMOBaHHbIM
YTOSILLEHHBIM BypTOM

Ha cBoboaHbIx onaHuax ¢ oTbypToBKOWA

Ha cBoboaHbIx hrnaHuax ¢ npMBapeHHbIMU
(ansa MNBX - kneeHbIMK) KoMnbLLAMWU

Ha cBoGoAHbIX dhriaHLax v NPUBapeHHbIX
CErMEHTHBIX ynopax

Ha npuBapHbIx donaHuax

Ha cBobogHOM ¢hnaHue ¢ KOHYCHOW
oTOypTOBKON

Ha HakvuaHoM raike ¢ KOHyCHOW oTBypTOBKOW

Ha HaKWOHOW ravike ¢ KOHYCHOWM OTOYpTOBKOM

Ha HakvpaHoM ranke ¢ (oopMOBaHHbLIM OypTOM

To xe

MHN, MBI,
mn

To xe

MHM, MBI,
[, rBx

To xe

ner

MBXx

MHN, MBI,
mn

MHM, MBI,
mn

To xe, ot 160 oo 315 mm

HanopHble TpybonpoBoabl AN NPUCOeaMHEHNS K apmaType,
MeTannM4ecknm acoHHbIM YacTam 1 Tpybam gnamerpom go 160 m
M

To xe

HanopHele [go aasnenuns 0,25 MlMa (2,5 KFC/CM2)] 1 6e3HanopHble
TpybonpoBoab! ANs NPUCOEANHEHUSI K apMaType, METanM4yeckum
yactam u Tpybam amametrpom o 630 Mm

To xe, ao 160 mm

TO Xe, oT 235 MM U BbllLe

HanopHble ao gasnexus 0,25 Mna (2,5 KFC/CMZ) 1 6e3HanopHble
TpybonpoBoab! ANs NPUCOEANHEHUST K apMaType, METanM4yeckum
(hacoHHbIM YacTsim 1 Tpybam anameTpom oT 50 MM U BblLle

HanopHsble [no aasnenus 0,25 MlMa (2,5 KFC/CM2)] 1 6e3HanopHble
TpyGonpoBoakl ANs NPUCOEANHEHUS K apMaType, METaNIMYECKUM
hacoHHbIM YacTsiM U Tpybam anameTpom oT 50 MM 1 Bbile
HanopHble 1 6e3HanopHble TpyGONPOBOAL! ANst NPUCOEANHEHMUS K
apmMaTtype, MeTannmM4yeckum acoHHbIM YacTam u Tpy6am
avametpoM oT 50 MM U Bbille

HanopHble 1 6e3HanopHble TPYGONPOBOAL! ANst MPUCOEANHEHMUS K
pe3b60BbIM YacTsiM apMaTypbl, MeTanNM4YeckmM pe3b60oBbIM
[eTansm n cCaHUTapHO-TEXHMYECKM npubopam anametrpom o 50 m

1.15. BennunHy TemnepaTypHOro yannHeHus Tpybonposoga DI cnepyet onpefensaTtb no opmyne

A= gl

M

rae a - KoM NEHT NMMHENHOIO paclumMpennst, npuHnmaembin gnsi: MBMA v MNHM - 2,2 x10'4; MBX- 0,8 ><10‘4; m-1,1 X10'4, °C'1;

Dt - makcumanbHas Pa3HOCTb TemMnepaTyp BO BpeMA MOHTa)a pr6onposop,a 1 B nepuoa ero akcnsyyatauumm, °C;

/- nepeoHavanbHaa aAnlnHa pr6onp0|30p,a B MOMEHT YKInagku, M.

2. l'mgpaBnnye cKuil pacyeT HaMOpHbIX U 6e3HaNnopHbIX TPy6oNnpoBOAOB

2.1. OnpeperneHve NoTepb Hanopa /No AnMHe HanopHbIX TPyGONpPOBOAOB criedyeT NPoU3BOAUTL MO POpMynam:

1
A
ng,,

]

2

lzRe+l

. b 18(2- b 4,294 + IgDPJi|

JZ=

bﬁ=1+

lgRe-33802
40177 +1g DP ’

2)

2

(4)

rae Iy - K03 L MEeHT CONPOTUBNEHWSI TPEHUS MO ANMHE HanopHoro Tpy6onpoeoaa;

Vcp - CPeaHsisi CKOPOCTb TEYEHNst MAKOCTU, M/C;

g - ycKopeHue cBo6oaHOro nageHusi, M 2/c;

Dp - pacueTHblit anametp TpyGonposoaa, M, PaBHbIn:

Dy, - HapyHbIli AnameTp TpyGonposoaa, M;

DDy - ponyck Ha HapyXHbli guametp Tpybonposoaa, M;

S -TonwmHa cTeHkn Tpydbl, M;

DS - ponyck Ha TONWMHY CTEHKN TpyObI, M;

bH - uncno nopobusi PEXNMOB TEYEHUA XUOKOCTHU;

Dp = 0,5 (2Dy + DDy - 4S - 2DS);



¥ -unucno PenHonbAca;

V¢ — KO3(PPMLMEHT KMHEMATUYECKOW BA3KOCTU XUAKOCTM Npu Temnepatype t °C, m2/c.

Mpumevanus: 1. MNpu by £ 1 (NamMyuHapHbIN pexvM TedeHumn) dopMyrnbl (2) - (4) HegewncTBUTENbHLI; Npu by > 2 (kBagpaTnyHas obnactb
rMOpaBIMYECcKVX CONPOTUBMEHNI TYpOYNEHTHOTO pexuma TeYEHNs XMOKOCTN) CneayeT npuHuMaTh by = 2.

2. [onyckaetcst Npon3BoAWTb MMOPaBNYECKUIA pacyeT HamopHbIX NNacTMaccoBbIX TPyOonpoBoAoB Mo HOMorpamMme (puc. 5).
MpaBmna nonb30BaHUSA HOMOrpamMMOW criegytoLume.

[N pelueHns cucTtembl ypaBHeEHUNI

i=AD, ) =

nocTpocHa HoMOorpamma U3 BoIpOBHEHHbIX Todek. OHa cocTouT U3 cemencTea Ayr  Dp v napannenbHeix wkan g, &, v 1000it n 1000i10, rae i10 1 it -
3HayeHus inpu t=10° C n HekoTOpoM 3HaveHun t, otnmyHom oT 10 ° C. Ha Homorpamme npuBeefeH Koy Nosib30BaHuUS.

MycTb no 3afaHHbIM 3HaveHusiM Dp 1 g TpebyeTcs HalTn 3HadeHne v i 3HaveHust inpu t = 10° C n HekoTopom sHaueHuu ¢, otrimuHom ot 10 ° C.
MepemeLLas nMHeRKy No HOMOrpamme, HaxoAuM Takoe NOTIOKEHWe IMHENKY, NPU KOTOPOM Kpal ee KacaeTcs 3ajaHHoM Ayrv Dp v npoxoauT
Yyepes 3aJaHHY0 TOYKY LKarnbl q. B nepeceyeHun kpas nuHenku co wkanamu v 1000i1g utaem oteetbl v 1000i10. Janee Bpawaem kpan
TIVHEVKM OKOMO HaraeHHoun Toukn wkanbl 100010 Jo Tex nop, noka OH He NPOWAET Yepes 3aAaHHyo TouKy Wwkanbl t. Oteer 1000 jtuutaem B
TOUKe nepeceyeHus Kpas nuHenkn co wkanou 1000/t

Puc. 5. Homorpamma Ansi rmapasnMyeckoro pacyera HanopHbIX TpyGONpOBOAOB M3 NNacTMaccoBbIX TPYG

Mpumep. OnpegenvTb No HOMorpamme 3HaveHns v uninput=10° Cuninpn t=40° C B Tpybe 13 nonuatuneHa BbiCokor nroTHocTu Tuna Cllc
HapyxXHbIM auameTpom Dy = 50 MM (BHYTpeHHU anametp Dp = 46 Mm), ecriv Tpyba nponyckaet pacxoa g = 3,5 ni/c. o Homorpamme ¢

NMOMOLLBIO ABYX HAMNOXEHUA NUHenkn Haxoaum v = 2,1 m/c, 1000i10 = 110 n 1000 igg = 100. CnepoBatensbHo, i=110nput=10°Cuni=100 nput
=40° C.

Mpy pacyeTe HanopHbIX KaHaNM3aLNOHHbIX TPY6ONPOBOAOB, TPAHCNOPTUPYIOLLMX ObITOBLIE CTOKW, CrieayeT yunTbiBaTb BA3KOCTb v = 1,41 x10-6
M2/C, 4YTO COOTBETCTBYET Temnepatype Boapl 7 ° C.

3. KoadhtpmumeHT knHemaTnyeckomn BA3KOCTW BOAbI B 3aBUCMMOCTU OT TemnepaTypbl crieayeTt npuHumarts no tabn. 5.

Tabnuua 5
Temnepatypa Bogbl, KoathhmumeHT KuHemaTu4eckom BA3KOCT BOAbI Temnepatypa Bofpl, KoadhhpnuMeHT KuHemaTn4ecKkon BA3KOCTH BOAbI
° Vi m2/c ° v, m2/c
0 1,79 x 100 35 0,73x 1076
5 1,52 x 1076 40 0,66 x 1076
10 1,31 x 106 45 0,6x 106
15 1,14 x 106 50 0,55 x 10
20 1,01 x 106 55 051x 106
25 09x 106 60 0,47 x 1076
30 0,81 x 106

2.2. BeJ'IVI\-MHy KOGCbeMLlMeHTa COMpoOTUBINEHNA CTbIKOBOIo coeanHeHus, BbINONMHEHHOIo CBapKOIZ BCTbIK, criegyet onpenendaTtb no cbopmyne



g A[%] ()™ ®)
A

rae A -koathhuLMeHT, pasHbii 0,25 Dp npw 7 < 0,11 0,35 Dp

npn & *0,1;

Drp -BblCOTa rparta, onpegendemMmas B COOTBETCTBUU C M. 8.6, Mm;

C it
Ee =Re'10-7; (5)

B -koadpchmmenT, paBHbiii 1,6 anst Tpy6 anamerpom Ao 50 mm 1 1,3 -6onbLie 50 mm.

MpumedvaHue. [Jonyckaercs cymmapHble NoTepu Hanopa B NpsiIMONMHENHOM TpybonpoBoae, C YYETOM CBAPHbIX CTHIKOBLIX COEANHEHWIA hnp,
onpegensitb No gopmyne

b = Kil ©)

rae K -koadhduumneHT, onpegensemMsiii no rpadwmky (puc. 6);

| -onvHa Pac4eTHOro y4acrtka, M.

Puc. 6. 3HayeHune koapduumneHTa K B 3aBUCMMOCTM OT HapyXHOro anameTpa Tpybonposoaa
[Ina Bcex ocTanbHbIX TUMOB CThIKOBLIX COEAUHEHN  koaddmumeHT K B dbopmyne (6) cnepyer npuHumaTth pasHbiM 1.1.

2.3. Bennunny koachdprmeHTa conpoTuBNEHUsT  OAHOCEIMEHTHbIX KONEH, U3rOTOBMEHHbIX  KOHTaKTHOW  CBapKOW BCTbIK, CreayeT onpeaensitb
no dopmyne

I ﬂ; 0,25 1
§n=A —] o,
D, (Re') (7)
fiv"

rae A’ -koadbdpmumenT, pasHeii 11 npu & £ 0,15 n pasHbIi 20

ﬁr
npu o >0,15;

m -nokasaTernb CTeneHn, paBHbIN:

_DOIRE
npu Dp £ 50 Mm D,
e BO0EEE
npwm Dp > 50 mm b,

Mpumeyanus: 1. Jonyckaetcs noTepu Hanopa h{ B OAHOCErMEHTHOM KOMEHE ONpeaensiTb B 3aBUCMMOCTMW OT CKOPOCTU ABUXKEHUS KMAKOCTU MO
rpachuky (puc. 7).

2. CyMMaprIe noTepu Hanopa B 0TBOAAX, YCTAaHOBMNEHHbIX Ha pac4eTHOM y4acTke, crnefyet onpenendaTb no qoopmyne
ho=h1 n, (8)
rae n -Konm4ecrtBoO OTBOOOB.
2.4. CymmapHble NoTepun Harnopa na pacyeTHOM y4yacTKe CETU crnefyeTt onpeaensTb no dopmyrne
h = Kil + hq n. (9)

2.5. MmapaBnuyeckuii pacyeT GeaHanopHbIX KaHaNM3aLoHHbLIX TPY6oNpoBoAoB crieayeT Npou3soauThb No opMmyne

AvE

7
g4R " (10)

rae i-yknoH TpyGonpoBoza;

I -KO3PHULIMEHT CONPOTUBNEHUS TPEHUS No AnvHe 6e3HanopHoro TpyGonpoBoaa, paBHbIii:



Ve - 2,0667,
YR (11)

lg 4,=0,258 1g
TA€ Vop -CPenHsisi CKOPOCTb TEHEHUs! MAKOCTU, M/C;
Bp -napameTp, paBHbIi:

T +1g DP

B.=3- ;
lgV‘V D’[l . 1,258 1g D,MR
¥ 3131"“‘_‘5"_3_13}2"
v, (12)

R -rupgpasnuyeckuin pagnyc, COOTBETCTBYIOLLMIA pacHETHOMY HanonHeHuo Tpybonposoaa, M;
V20 -KO3(PDMLMEHT KMHEMATMYECKON BA3KOCTM BOAbI Npy Temnepatype +20° C, npuHumaemslii no Tabn. 5;
V¢ -KO3(PULIMEHT KMHEMATUYECKOW BA3KOCTU BoAbl Npu TemnepaType t°C.

Mpumeyanus: 1. MNpy NONOBUHHOM ¥ NOFIHOM HaMNoOMHEHUAX TPybonpoBoaa, a Takke Npu NPUBNKEHHbIX pacyeTax AoMyCcKaeTca onpeaensTb
napametp Bg no copmyne

73979 +1g 1,
lgv“’D“ '
W (12)

1

2. Mpu Bg £ 1 (namMmuHapHbIn pexyM TeveHns) dopmynbl (10) -(12) HepencTBuTenbHbI: Npn  Bg > 2 (kBagpaTuyHas obnacTb rMapaBnmyeckux
COMpPOTMBIEHWI TYpOYNEHTHOro TeYEHUS XMOKOCTHN) cneayeT npuHumMaTth Bg = 2.

3. Mpun pacyeTHOM HanonHeHun Tpybonpoeoaa, pasHom unu 6onee 0,3 ero anamertpa, AONyckaeTcs Nonb3oBaTbcst Tabnuuamu, npMBeAeHHbIMU
B «MeToayKe rmapaBnnyeckoro pacyeTa camMoTeYHbIX KaHanM3aunoHHbIX TpybonpoBoaoB 13 nnactmacc. PacyetHble Tabnuubl» (M., LIMHAC

loccTposi CCCP, 1976), a Takke HOMOrpammon puc. 8, cocTaBneHHoM Anst 6bITOBbIX CTOYHbIX BOA C KNHEMaTUYECKOW BA3KOCTbIO V¢ = 1,4 X 106
2
M4/c.

4. I'IpaBMna nonb30BaHUA HOMOFpaMMOIZ cneaywupe. ﬂMHeIZKy HaKnagbiBakdT HA HOMOrpamMmmy Takum 06p630M, 4YTOObI pac4yeTHOe 3Ha4vYeHune
YKNoHa pr60npoaoaa (LUKaJ'Ia YKINOHOB-HWXHAA LUKana J'IVIHEI7IKVI) COBMarno C NMHWEeN BA3KOCTU Ha HOMOrpamme. Oanee nepemMewiarT J'IMHeIZKy
BBEPX UM BHM3 NO HOMOrpamme (paCl-IeTHOB 3Ha4YeHune yKrnoHa pr60npoaoaa BCe BpeMsA OCTaeTCd Ha NMHUn B$|3KOCTI/1) [0 coBnageHusa

]

pacyeTHbIX 3HaYEHWIH pacxoaa XUAKOCTM (LUKara pacxofoB - BEPXHSSA LKana NIMHeRkM) 1 HanonHeHUst (HakMnoHHble NuHuM L. ana Q Ha

Homorpawvle). |-|pl/l CoBMageHnn ykasaHHbIX BENTMYNH BEepPXHASA rpaHb TNIMHENKN AOJMKHa coBnagatb unn Bnmnsko noaxoanTb K 0,D,HOI7I n3

rOpU3oHTasbHbIX MMHUIA HA HOMOrpamme, obo3HavatoLLen B14 MaTepuana, Tun Tpyb n ux anameTp. 3HaveHns cpeHein CKopoCTH NoToka

CUMTaloT MO CKOPOCTM (LLKaria CKOPOCTEN COBMELLEHA CO LLKANOW pacxoAoB XNOKOCTU -BEPXHAS LUKana NIMHENKM) B MeCTe ee nepecedeHns ¢
L]

pac4eTHbIM 3Ha4YeHUeM HanosHeHnA pr60ﬂpOBO,D,a (HaKJ'IOHHbIe MHuM T, Aana ch )

2.6. [py onpegeneHnn NPOEKTHOrO yKNoHa 6e3HanopHoro TpybonpoBoaa pacyeTHOE 3HaYeHNe | CriedyeT YMHOXUTb Ha Ko3dhdULNEHT NoTepb
Hanopa B CTbIKOBbIX COEAMHEHWUSIX KaHaNM3aLMOHHbIX TPYG, paBHbIN: Anst CBapHbIX COEAUHEHMI NacTMaccoBblx Tpy6 anam. 50-3 mm -1,1;
avawm. 75-0 mm -1,08; auam. 110-60 mm -1,07; gnam. 225-30 mm -1,06; ana pacTpyOHbIx CoeAMHEHUI nnacTMaccoBbix Tpyo gnam. 50-10 mm -
1,017; agmnam. 110-25 mm -,015; gnam. 225-30 mm -1,01.

Puc. 7. lNoTepn Hanopa B OAHOCEIMEHTHOM KOfNeHe
3. NMpoekmMpoBaHue HapyXHbIX TPy6onpoBOAOB
3.1. Cnocob npoknagku TpybonpoBoaoB 13 niacTMaccoBbix TPy6, kak npasurio, creayet npegycMaTpuBaTh NOA3EMHbIN.
[Honyckaetcsa napannenbHas Npoknagka niacTMaccoBbix BOAONPOBOAOB 6e3 Tennomsonauum npu CoBMELLEHHON Npoknaake ¢ Tpybonposogamum
ropsiyero BoAoCHabXeHns 1 TennocHabxeHus, yknaabiBaeMblx B 3eMne unu kasane (puc. 9). Mpy 3ToM paccTosiHue r Mexay OCsiMu

nnacTMaccoBOro BOAOMNPOBOAA U Grivkaliiero Tennonpoeoda v MMHUMarnbHyo rmybuHy 3anoxeHust Bogonposoda hyyy cnegyer npuHuMaTh no
Tabn. 6.

[onyckaetca Tawke noa3emHas NPokKnagka niacTtmMaccoBbix BOAOMNPOBOAOB 6e3 Tennonsonauuy B kKaHanax unu TyHHensx oTAeNbHO nim
COBMECTHO C ApYIMMU MHXEHEPHbIMU KOMMYHUKaumnamu (puc. 10). MNpy aTom TemnepaTtypa Bo3ayxa B KaHarnax uin TyHHeNsx B nepmos
aKcnnyaTaumu He AomkHa 6uTe Hxe 5° C u Boiwe 35° C.

lMpu MakcMmanbHo TemnepaTtype Bo3dyXa B kKaHare Unu TyHHene TemnepaTtypa NUTbLEBON BOAbl B MIaCTMaccoBOM TpyGonpoBoae He JoMmkHa



nosblwaTbcs 6onee Yem Ha 2° C.

Puc. 8. HOMOFpaMMbI ONna rmapasnnuyeckoro pacyera niactMacCoBbIX KaHaMM3au MOHHbIX pr6

Tabnuvua 6
HapyxHbln guametp Tpy6 BogonpoBoaa, Mm r, MM AMuH
75 890 1400
160 970 1550
250 1060 1880
630 1350 2400

Mpumevanus: 1. MNpu yknagke Tpy6onpoBOAOB ropsiyero BoAOCHabXeHUst Unu TennocHabxeHuns B kaHane (pyc. 9) paccTosiHie B CBETY Mexay

HapY>XHOW NOBEPXHOCTLIO TPYO BOAOMNPOBOAA M CTEHKOM KaHana HaanexuT npuHuMaTs 600 mm.

2. Mpwm COOTBETCTBYHOLLEM TeNnJ0TEXHNYECKOM pacyeTe OoNyCcKaeTCqa COBMeELLEeHHaa NpoKnaaka B 3emMne Ui kaHane v no apyrmum npoeKTHbIM

BapuaHTam. Mpu aTOM TemnepaTypa Ha Hapy>KHOW NOBEPXHOCTU MacTMaccoBoro TpyGonposoaa B Neproa aKCryatauy He JomkHa

npeBbIWaTh MakcMmManbHOW TemMnepaTypbl TPAHCNIOPTUPYEMON cpeabl.

Puc. 9. CxeMbl COBMELLEHHOI NPOKNaaKW NNacTMaccoBbIX TPyGOnpoBoaoB:

a -B 3emne; 6 -B kaHane; Ly v [ - uMpKynsiLMOHHbIA 1 nogatoLwmin TpybonpoBoabl ropsiyero BogocHabxenus; To n Tp -06paTHBIN M noAaoLwmia

TpyGonpoBoab! TennocHabxeHus X4 U X2 -nepsas v BTopas TpyGW XONOAHOTO BOAOMNPOBOAA.

3.2. [Insi HanopHbIX NIACTMAaCcCOBbIX TPYOONPOBOAOB C HEPa3beMHbIMU COEANHEHNSIMU (CBAPHLIMU, KIIEEBLIMU), YKINaAbIBaeMbIX B FPYHT,

NMHENHasa KOMMNeHcauus, kak npasuno, He npeagycMmaTpuBaeTCA.

Mpumeyanus: 1. [Ing cHUXeHWsA TeMmnepaTypHbIX HanpsbkeHuii. B TpybonpoBoae nNpu NpoKagke B NETHee BpeMs, criedyeT npegycmarpusaTth

yKrnagky Tpy6onpoBOA0B B TPAHLUEK «3MENKOM».

2. Onq HanopHbIX NS1aCTMacCOoBbIX prGOHpOBOﬂ,OB, coeanHAeMbIX B paCpr6, YNNOTHAEMbIX Pe3MHOBbIM KOJ1bLL,OM, NMHeHas KoMMNeHcaumns He

yynTbIiBaeTCA.

Puc. 10. Cxema pa3meLLeHns TpybonpoBoaoB BOAOCHAGKEHUSI U3 NNacTMaccoBbIX TPYO B TyHHene

1 -rasonpoBog; 2 -TpybonpoBoa ropsivyero BOAOCHaGKEHMS LUPKYNALMOHHBIN; 3 -TpyBonpoBo ropsivyero BogocHabxkeHus nogatowmin; 4
-TpybonpoBoa xonoaHoro BogocHabxeHusi ns Tpyb MBX; 5 -cunoeoi kabenb; 6 -TenedoHHble kabenu; 7 -Tpybonposoa oTonneHus obpaTHeblii; 8

-Tpy6onpoBoa OTOMMEHUS NoAaLLNIA

3.3. ins Tpy60npoBoA0B C HEPa3beMHbLIMU COEAMHEHMSIMU, NPOKIaAbIBAEMbIX B KaHarnax UM TYHHeNsIX, a Takke Ha3eMHO Ui Haf3eMHO Ha



ornopax, NiMHeHas KoMneHcauns NPoU3BOANTCS C MOMOLLHO PACCTaHOBKM KPENSIEHUIA 1 cnewlmanbHbIX KOMNEHCUPYIOLMX AeTanen,
NpeayCMOTPEHHBIX B .. 4.9-4.11

MpumedaHwue. Mpy Npoknaake NNacTMaccoBbIx TPYGONpPOBOAOB B kaHanax yYepesa 18-20M cneayeT ycTaHaBnyMBaTb HEMOABUKHBIE KpEMNNEHMS.

3.4. PaccTosiHue Mexay onopamu npy OTKpbITON NPOKIafake ropu3oHTanbHbIX NNAacTMacCoBbIX TPY6 ¢ HEPa3beMHBIMU COEANHEHUSIMU, @ TaKkKe
npv NpoKnajaKke B kKaHanax UM TYHHENsIX crnegyet npuHuMaTh no Taon. 7. Mpu npoknagke Tpy6 ¢ pacTpyGHBEIMU COEAMHEHNUSIMU HA PE3UHOBBIX
KOMbLIaX PaCcCTOSAHUA MEXAY KPENNEHWUSIMU MPUHUMAKOTCS MO 3TOM Xe Tabnuue, ecnm CoevHeHNsl pacrnorioxeHbl Ha onopax, a npu
pacnornoxeHun pacTpyGHbIX COEQUHEHWI Mexay onopamMu, pacCTosiHUs, NpUBeAeHHbIe B Tabnuue, crnegyet yMeHblwWnTb Ha 30%.

Mpumevanue. Onsa Tpy6 us MNBX Tunos J1, CJ1u C paccTosiHusi Mexay onopamMu crieyeT NpuHUMaTh TakMMm xe, kak ans Tpy6 na MNBMw M
cooTBeTrcTBeHHO TMNoB CJ1, Cu T.

3.5. PaccTosiHus Mexay KpenneHusamu npy npoknanke BepTukasbHbIX NNacTMaccoBbiX TPY6 ¢ Hepa3beMHbIMU COeaMHEHUAMU CrieayeT
onpenensaTs no Tabn. 8.

Dy, Mm
20
10
12
16
20
25
32
40
50
63 850
75 900
90 1000
110 1100
125 1300
140 1400
160 1550
180 1600
200 1700
225 1850
250 2000
290 2200
315 2300
355 2500
400 2700
450 2950
500 3100
560 3400
630 3700

PaccTosiHue Mexay ornopamMu ropusoHTasibHO NpoknagbiBaemMoro TpyGonpoeoaa, MM, U3 Matepuana
MBI, I

n

30

MpogormkeHne Tabn. 7

Dy, Mm

20

40

20

cn

TemnepaTtypa TpaHcnopTUpyeMoii xuakocTtu, °C
30 40

700 600
750 650
800 700
950 800
1100 900
1200 1100
1300 1200
1400 1200
1500 1350
1650 1400
1800 1500
1900 1700
2100 1800
2250 2000
2400 2000
2600 2300
2800 2500
3100 2700
3300 2900
3600 3100
3900 3400

20

C
30

40

500
550

800
900
1000
1100
1200
1300
1400
1500
1600
1750
1900
2000
2200
2350
2550
2700
3000

PaccrosiHne Mexay onopamMmmn ropus3oHTanibHO NpokKnagbiBaemMoro pr60nposo,qa, MM, U3 Matepuana

30

400
450
500

650
700
900
950
1000
1100

40

400
400
500

600
700
800
850
900
1000

20

cn

30

350

500
600

750
850
1000
1100
1150
1250

MHM

Cc

T

TemnepaTypa TpaHcnopTupyemMon xugkoctu, °C

300

450
500

700
800
900
950
1000
1100

300
400
400

600
700

900

1000
1150
1200

300
350
400

550
600

800
950
1100
1200

40

300
300
350
400
500
550
650
750
850
950
1000

20
250
300
350
400
450
550
650
750
850
1000
1100
1250
1350

30
200
250
300
350
450
500
600
700
800
900
1000
1150
1250

40
200
250
300
350
400
450
550
600
700
800
900
1000
1100

20

500
550
650

1000
1200
1350
1600
1800
2000
2100
2250
2450

3000

MnBx

Tabnvua 7

40
300
350
400
450
500
600

800
800
1000
1200
1300
1450
1550
1700
1850
2000
2150
2300
2500

40

400
450
500

1000
1000
1100
1300
1500
1600
1750
1850
2000

2450



Mpumeyanue. Mpu pacyete npuHUManock grp = ge = 0,96 r/cm 3 nj=0,005.

Tabnuua 8
PaccTosiHne mexay onopamu BepTUkanbHO NpokragsisBaeMoro Tpybonposoaa, MM, U3 matepuana
D MM rnBn, Nex, Mn MHMN
H .
TemnepaTypa TpaHcnopTupyemon xugkoctu, °C
20 30 40 20 30 40

32 1200 1000 800 1000 900 850
40 1500 1200 1000 1300 1100 1000
50 1800 1500 1200 1800 1400 1200
63 2400 2000 1800 2100 1700 1400
75 2900 2500 2200 2500 2000 1800
90 3200 2900 2600 3100 2600 2300
110 3900 3500 3300 3600 2900 2500
125 4500 3800 3600 3900 3200 3000
140 4900 4200 4000 4100 3500 3200
160 5500 5000 4800 4600 4000 3800
225 6800 5900 5300

315 9200 8200 7200

400 13000 10600 9200

3.6. [Inst KaHanM3auoHHbIX TPYOGONPOBOAOB C HEPA3bEMHbBIMU COEANHEHUSIMU MPU PACCTOSTHUM MEXAY CMOTPOBbLIMM KoroaLamu ao 25 m
KOMMNeHcaLms JOCTUraeTCsl 3a CUET NepeMeLLeHnst KOHLOB TpyO B koroguax; npu pacctosiium 25-0 m HeobxoamMmo npegycMmaTtpusath Ha
TpybonpoBoae pacTpybHoe CoeAMHEHWNE, YNIIOTHSIEMOE PE3MHOBBLIM KOMbLIOM U BbiNOSHsitoWwee yHKL MM komneHcaTopa. MNpy 6onbLumx
paccTosiHUAX Mexay KornoAuamu HeobxoaMmo npeaycMaTpuBaTb HECKONBbKO PacTpPyOHbIX COEAUHEHUIA.

3.7. MNpy napannensHon Npoknaake y4acTky BOAOMPOBOAHbIX JIMHWIA U3 MacTMaccoBbIX TPYD crieayeT NpoekTMpoBaTh BbILE KaHanM3aLMOHHbIX
TpybonpoBoaos. Mpn HEBO3MOXHOCTH 06ecneunTb NPOKNaaKy Bbille KaHanM3aLoHHOro Tpybonpoeoaa, TPaHCMOPTUPYHOLLEro arpeccuBHbIe,
TOKCUYHble, Naxy4ne XnaKocTu, BOAONPOBOA, CreayeT NPOeKTUpoBaTh U3 CTarnbHbIX TPYO.

3.8. MNpy nepeceveHnm ¢ kaHanmnsaumeln Ha paccTosiHuK, MeHbluem 0,4 M (Mo BepTMKanu B CBETY), BOAONPOBOAb! U3 NS1ACTMaCcCOBbIX TPYO
[OIMKHBI MPOEKTUPOBATLCA B PyTHsipax U3 cTanbHbIX TPY6. PaccTosiHve oT obpesa cyTnapa Ao nepecekaemoro TpybonpoBoaa A0KHO ObITh He
MeHee 5 M B KaXkayto CTOPOHY B IMMHUCTLIX FpyHTax 1 10 M B KpYNHOOBNOMOYHbIX U NecHaHbIX FPYHTax.

3.9. Mpu nepece4eHnn BOAONPOBOAOB U3 NIACTMACCOBLIX TPYG € TEMMONPOBoAaMM U kabensimu nracTMaccoBble TpyGbl CrieyeT 3akrioyaTb B
GyTRsApbI U3 ac6eCTOLEMEHTHBIX UM METaNUYECcKUX TPy6.

PaccTosiHne oT cTeHOoK dyTnsipa Ao kabensi Nnv CTEHKM OCHOBAHUSI NEPEKPLITUSA KaHana TennoceTn AOMKHO 6biTb He MeHee 0,5 M.

3.10. BogonpoBoapbl U3 NnacTMaccoBbIX TPYO Mpu NepeceyeHnm C XenesHbIM1 1 aBTOMOBUbHBIMY AOPOraMu, a Takke ¢ TpaMBalHbIMK NyTAMUA
cnepyert npoknagpiBath B hyTnspax B COOTBETCTBUM C ykazaHuaMM rmas CHul no npoekTnpoBaHmMio HapyXHbIX CETEN 1 COOPYXEHUIN
BOAOCHabXeHns 1 kaHanmmsauun. [inuHa KoHLO0B dyTnspa, BeICTYNaoLWmMX 3a Npeaenbl NepecekaemMoro CoopyXeHus, AormkHa ObiTb He meHee 1,5
M. BHyTpeHHWI anameTtp dyTnsipa fomkeH ObiTb 6onbLue HapyxHoro anameTpa Tpyobl Ha 200 MM.

3.11. WwvpuHa TpaHLleun no AHY Npu NpoKnaake BOAONPOBOAA W KaHanM3awuum JomkHa NPUHUMAaThLCSA B COOTBETCTBUM C TpeboBaHWAMY rmasbl
CHwl no npoussoacTBy paboT MO BO3BEAEHUIO 3eMIISIHbIX COOPYXeHUiA. [Mpn aTom Heobxoammo npegycMaTpmBaTh YNOTHEHWE FPyHTa nasyx
TpaHLuewn.

3.12. Ha noBopoTax npoknagky nonmaTureHoBbIX TPy6onpoBoaoB No Nosioror KpUBOKM criedyer NpuHMMaTh B COOTBETCTBUM C TpeboBaHMAMU
rnasbl CHWl no nponsBoacTBY paboT HapyXHbIX CETEN U COOPYXEHUIN BOAOCHabXeHWs, kaHanusauum u TennocHabxexus. Mpu atom
pekoMeHayeTcs NpUHUMaTh paanyc kpmemnaHbl; 30D -ansa Tpy6 s MHM, 120D -gna Tpy6 wa MBI, 200 D -ang tpy6 m3 I, 300 D -ana tpy6 m3 NBX.

3.13. I'IpM KOHCTpynpoBaHUM BOOONPOBOAOB U HaI'IOpHOVI KaHanmsauuu c paCpr6HbIMVI CoeMHEHUAMUN Ha PE3NHOBBIX KOJbLaxX B MeCTax
noBopoTa, OTBETBINEHUN 1 TYNUKOBbLIX y4aCTKOB [JOJDKHO npeaycMaTtpuBaTbCca YCTpOVICTBO ynopos.

3.14. erl'll'leHVIe apMaTypbl K CTEHKaM U OHULLY KonoJua, TyYHHenda unu KaHana crnegyer npon3sognTb NPU NOMOLLUN aHKEPHbIX 6onToB u
NOJTyXOMYTOB UMK 3aMOHOJIMYMBAHNEM 6eTOHOM He noarnexalumx 3aMeHe getanen, HanpumMmep noXapHbIX NOACTaBOK UMM METalnn4Yeckmnx
pr6HbIX BCTaBOK, C MOMOLLBI KOTOPbIX OCYLLECTBNAETCA NpucoeanHeHne nnacrMmaccoBoro pr60ﬂp0BO,D,a K 3aBW>XKaM, BaHTy3aM, KnanaHam un

T.O.

3.15. CoegmHeHue nnacTMaccoBbix Tpy6 ¢ Tpybamu 13 apyrmx MaTepuarnos (CTanbHbIMU, YyryHHbIMU, ac6eCTOLEMEHTHbLIMY U T. A.) criegyeT
BbINOMHATL Ha onaHuax. B kayecTBe ynnoTHsoLWwero matepuana graHueBbiX COeANHEHWI creayer NPUMEHSTb MSATKYIO 3MacTUYHYIO Pe3nHy
TOSNLLMHON 4-6MM.

MpumevaHue. GrnaHLeBble COeaMHEHNS, Kak NPaBumo, criedyeT ycTaHaBnmeaTb B konoguax. [Mpyu cooTBeTcTByoLeM 060CHOBaHUM JOMNyCKaeTCst
yCTaHoBKa (hriaHL eBbIX COeAMHEHNIN HENOCPEACTBEHHO B IPYHTE C 06ecnedeHeM Mep Mno 3alumTe Ux OT KOppo3vn (Hanpumep, NyTem 3anmneki
coeavHeHus BUTYMHO-PEe3NHOBOW XONIOAHOW MaCTUKOM).

3.16. MepeceyeHne nnacTMaccoBbIM TPyGONPOBOAOM CTEHOK BOAOMNPOBOAHOIO KomoAua unu cyHaaMmeHTa 30aHuii criegyet npegycMaTtpuBaTh ¢
MOMOLLBH CTanbHOro UnM NacTMaccoBoro dyTnsipa. 3a3op Mexay dyTnsipoM 1 TpyGonpoBOAOM 3afenblBaeTcs GenbiM KaHaToM, MPONUTaHHbIM
pacTBOPOM HU3KOMOMEKYNSIPHOTO NONMM306yTUNeHa B 6eHaHe B COOTHOLLEeHUM 1: 1. 3TOT e TN 3aAernkuv criefyeT NPUMEHSATb U ANst KOHL 0B

dyTNApPOB.

Mpumevanus: 1. B cnyyae npyMeHeHWs Ans 3agenky 3a3opa NPOCMONEHHOrO kKaHaTa unu npagv nnactMaccosyto Tpyby cnefyer obmoTaTb
NONMXITOPBUHUITOBOW MW NONM3TUIEHOBOM NITEHKON B 2-5 Croes.

2. [lonyckaeTtcs NponsBoanTb 3a4enky acbecToBbiM MaTepyanom (TKaHbio, LUHYPOM) C repMeTusaL e KOHL0B yTnsipa repHUTOM.

3.17. MnacTtmaccosble TpybonpoBoAbl A0MKHbI ObITh 3alUMLLEHbl OT NonagaHWsa NPSAMbIX CONHEYHbIX MyYen.

4. NMpoekTMpoBaHWe BHYTPEHHMX TPYOONpPOBOAOB

4.1. MNpyMeHeHWe NnacTMaccoBbIX TPyOONPOBOAOB ANst BHYTPEHHUX CeTew onpeaensercs npoektoM. Ans cuctem BHyTpeHHel bbiToBon
KaHanu3auuv nnactMaccoBble TpybonpoBoabl criedyeT NpUMeHsTb NPenMyLLIECTBEHHO B JOMaXx C CAHUTaPHO-TEXHUYECKUMU KabuHamu unm

6rnokamu, 4OCTaBMNSIEMbIMY Ha CTpOUTESNbHYIO NNoLwaaKy B rOTOBOM ANA MOHTaXa Buae.

4.2. ins o6ecneveHmns noxxapHon 6e30nacHOCTN MHOFO3TaXHbIX 34aHMI Pa3NUYHOrO Ha3Ha4YeHNs MPU NPUMEHEHWUM NlacTMaccoBbIX TPY6 A



cucrtem BHyTpeHHeVI KaHanmsauun 1 BOOOCTOKOB Heobxoammo cobnogaTb crneayowue ycrnosua:

a) NPOoKNaaky KaHanm3auoHHbIX U BOOOCTOYHbIX CTOAKOB CrieAyeT OCYLUECTBIATb CKPbITO B MOHTaXHbIX KOMMYHUKALMOHHbIX LLAXTaX, u.|Tpa6ax,
KaHanax u Kop06ax, orpaxgarouime KOHCTPYKU NN KOTOPbIX, 3a UCKNK4YeHnem N1 EeBON NaHenun, obecneymsaroLLen OOCTyn B WWaxTy, K0p06 nT.n,
OOIDKHbI ObITh BbINOMHEHBI U3 HeCropaeMbIX MaTepunarnos,

6) NULEeBYyto NaHernb crielyeT U3roTOBNAThL B BUAE OTKPbIBAIOLLENCS ABEPU M3 CTOPAaeMOro MaTtepuana npu npumeHeHnn Tpy6 v3
NONUBUHUIXIIOPUAA M U3 TPYAHOCTOPAEMOro MaTepmarna - npu NpUMeHeHUn TpyG 13 NoNUaTUNeHa.

MpumeyaHue. [lonyckaeTcs NpYMeHeHNe CropaeMoro MaTepuarna Ans nuLesoi NaHeny Npy nonuaTUNEHoBbIX TpyGax, HO NPy 3TOM ABepb
JAomxHa BbITb He OTKpbIBaKOLLEeNcs. [ins AoCTyna K apMaType 1 PeBU3VsiM B 3TOM cryyae JOMMKHO NpedycMaTpuBaThCsl YCTPOWCTBO

OTKPbIBAOLLMXCA JTIOKOB Nnowaabio He 6onee 0,1 M2 C KpblILLUKaMu;

B) B nogsanax 3gaHumn Npn OTCYTCTBUN B HNX MPOU3BOACTBEHHbIX CKITaACKNX U CJ'Iy)Ke6HbIX nomMelleHun, a TaKke Ha Yepgakax 1 B nOMeLleHUAX
CaHYy3roB XUnblx 30aHun NpPoKNagKy KaHanM3auOHHbIX U BOOOCTO4YHbIX N1aCcTMacCoBbIX prGOHpOBO,ElOB gonyckaeTtca npegycMmatpueaTtb
OTKPbITO;

F) MeCTa npoxoaa CTOAKOB Yepesd NnepekpbITUA O0JDKHbI ObITb 3aenaHbl LLEMEHTHbIM PacTBOPOM Ha BCHO TOSWUHY NEepeKpbITUA,

[) y4acToK CTosika Bbllle nepekpbiTnst Ha 8-10 cM (40 ropM30HTanbHOro OTBOAHOMO Tpy6onpoBoaa) creayeT 3alumiaTh LEMEHTHBIM PaCTBOPOM
TONLWMHON 2-3 CM;

e) nepef 3afernkon CTosika pacTBOPOM Tpy6bl AOMKHBI 06epThiBaTbCA 6e3 3a30pa PyNoOHHLIM MMAPOU3ONSALMOHHBIM MaTepuanom
(M3meHeHHasn pepakumsa. Uam. Ne 1).

4.3. K mecTtam npoknagku nrnacrmaccoBblix TPy6OoNpoBoAOB AOMKeH ObiTb 06ecneyeH nerkvin 4oCTyn NoCPeAcTBOM YCTaHOBKU ABEPOK, CbEMHbIX
LLIMTOB, PELLUETOK U T.M.

4.4. pr60I'IDOBO,D,bI He OOJTKHbI NPUMbIKaTb BMJIOTHYHO K MOBEPXHOCTU CTPOUTESbHbIX KOHCprKLlVIVI. PacctosiHve B CBETY Mexay pr66MVI n
CTPOUTENbHBIMU KOHCTPYKUNAMU OOIDKHO ObITb He meHee 20 MMm.

4.5. PaccTosiHMe B CBETY Mexay nracTMaccoBbiMy TpyGaMu 1 napansiensHO NposiokeHHbIMY CTanbHbIMU TpyGaMu OTOMMEHNUS Y TOpsiYero
BOOOCHabXeHUs JOmkHO 6biTb He MeHee 100 MMm. MnacTmaccoBble TPyObl AOMKHBI MPOXOAUTD, Kak NPaBUIIo, HXKE TPYD OTOMNMNEHNS U ropsiyero
BOAOCHabXeHus.

PaccTosiHne B CBETY Mexay nepecekarowmMMmncs NnacTMaccoBbiMy Tpy6amu 1 ctanbHbIMM TpyGamMu OTONNEHUS U ropsvero BoAocHabxeHus!
NOIMKHO BbITb HE MeHee 50 MM.

Puc. 11. YctpolicTBo a, paamepbl [FobpasHoro komneHcatopa ans Tpy6 avam, o 50 mm  6; 1 nupoobpasHoro koMneHcaTopa 8
1-nnacTmaccoBbIl TpybonpoBog; 2 -KeCTKWI Kapkac; 3 -onopa; 4 -HanpaenstoLme XoMyTbl; 5 -KOMNEeHCaLNOHHBIN XOMYT

4.6. B mecTax npoxofa Yepes CTpoUTerbHble KOHCTPYKLMU MiacTMaccoBble TpyObl HEOGxoaMMO NpoknaabiBaTh B dyTnapax. nuHa dyTtnspa
AomkHa Ha 30-50MM npeBbIwaTh TOMNLWWHY CTPOUTENBbHOM KOHCTPYKUUK. PacnonoxeHue CTbIKOB B hyTnsipax He JONycKaeTcs.

4.7. PaccTosiHue mexay KpenseHUsiM/ Ha ropuM3oHTarbHbIX U BepTUKanbHbIX yHacTkax HanopHoro Tpybonposoaa crnefyeT npyHnUMaTth B
COoOTBeTCTBUM C Tabn. 7 n 8.

4.8. KoHcTpykuumto M-obpasHbix u nMpoobpasHbix KoMneHcaTopos ans Tpyb us MNMBX cnegyet npyHumaTth B COOTBETCTBUM € puc. 11.

4.9. ins Tpy6 HapyxHbIM AnameTpom o 50 MM Npu paccTosiHUM MexXay HENOABMXKHBIMU KpenneHnaMu MeHee 12 M pasmepbl [T-obpasHoro
KoMneHcaTopa [onyckaeTcs NPUHNMaTh B COOTBETCTBUM C puc. 11.

4.10. Pasmepbl niupoobpasHoro komneHcaTopa Anst Tpybonposoaa AnvHow Ao 12 m cnegyet npuHumathb no puc. 11, npu atom: R4 =5D, Ry =
3,5D; b =3D; h =15D, rge D -HapyxHbiih anameTp Tpyobl.

Puc. 12. CoegnHeHue Tpy6 13 [NBX ¢ pe3vHoBbIMK KonbLamu (a) u kneesble (6 1 8)

1 -rmagkun koHew, Tpybbl; 2 -koHew, Tpybbl ¢ pacTpyboMm; 3 -pe3avHOBOE YNIOTHUTENBLHOE KOMbLO; 4 -MOHTaXHas MeTKa; 5 -kneesow LUOB; 6 -3a30p
AnNst KOMMNEeHcau MmN TeMnepaTypHbIX yaAnMHEeHUA

4.11. Ha kaHann3aLnoHHbIX pr60nposop,a>g coeamnHAeMbIX Npy noMoLu paCprGOB C p€3MHOBbIMU YNITOTHUTENbHbLIMU KONbLaMu,
BOCNpUHUMaKLWMMK TemMnepaTypHble YarnMHEeHUA, YCTaHOBKY KOMMEeHCaTopPOoB npeaycMaTtpuBatb He crnenyer.



4.12. KomneHcauus TemMmnepaTypHbIX y,D,J'IMHeHMIZ npn NCNonNb30BaHUM CBAPHbIX U KNeeBbIX COoeVHEHUI [oMmkHa 0becnevnBaTbCs C MOMOLLBIO
COeIMHEHWI C PEe3nHOBbIMU YNIIOTHUTENbHbBIMU KOJbLlAaMWU, BCTaBNAeMbIiMAN B 0ObIYHBIVA UM KOMMNEHCAL MOHHbIN (y,EU'II/IHeHHbII;I) paCpr6.

4.13. MNpw cKpbITOW NpoKNagke kaHanM3aunoHHbIX TPY6oNpoBOAOB B MeCTax yCTaHOBKM Ha TpybonpoBoAe peBManii 1 NPOYUCTOK crieayeTt
npegycmatpueaTb CMOTPOBBIE MIOKN C ABEPLLaMU.

4.14. BbITShKHYIO YacTb CTOsIKa KaHanv3awuum pekoMeHayeTcsl BbINOMHATb U3 NNacTMaccoBbIX TPYO.

4.15. Cnepyet npegycmaTprBaTh XECTKOE U MPOYHOE KpenneHne caHUTapHbIX NPrBopoB, NPMEMHMKOB ObITOBbLIX CTOYHbIX BOA, @ Takke
BOAOCTOYHbIX BOPOHOK K CTPOUTESNTIbHbIM KOHCTPYKLUAM.

4.16. CkneuBaHune rmagkmx KoHLoB Tpy6 u3 MNBX (puc. 12) c pactpybamu, nMeroLmmMm xxenobku nos pes3nHoBbIE KombL,a, A0NYCKaeTCs TOMNbKO Npu
MCMOMNb30BaHUM 3a30P03anosHAIOLLMX KIeeB (Ha NOBEepPXHOCTb Xerobka knen He HaHocuTcs). CknenBaHue KOHL0B TPYO € rmagkumu pactpybamm
cnegyet NpPoM3BOANTbL C MOMOLLIBIO KMEEB, 3anonHAKLLIMX U HE 3aMnONHSOLLMX 3a30Pbl MeXOy NOBEPXHOCTAMU COeANHAEMbIX 3NIEMEHTOB, Npuv
3TOM 3a30pbl CriegyeT NpUHMMaTh B COOTBETCTBUM C yka3aHusaMu n. 10.2 HacToswen NHCTpyKumuu.

B .. SV V. . S

e e

oz b e ey

Puc. 13. ¥Y3en coeguHeHnii pactpybHoro koHua getanm u3 MNMBX ¢ rmagkMmM KOHLLOM MOMU3TUNEHOBOW TPYObI

1 -pacTpy6HbI KOHeL, ¢ xenobkom aetanm u3 MBX; 2 -kneesol WoB; 3 -nepexogHoi naTpy6ok u3 MNBX; 4 -rnagkuii KOHeL, NoNM3TUIIEHOBOW
TpyObl; 5 - yNNoTHUTENbHOE KOMbLO M3 pe3nHbl Mapkn 3311

4.17. Ina coegnHeHns rmagkunx koHuoB aetanen u3 MBI HapyxHbiMy anametpamn 107,5-108,3un 48,6-49,2mm ¢ pactpybamum Tpy6 n3 MNMBX
Hapy>XHbIMW AnameTpamu cooTeeTcTBeHHo 110-110,6 n 50-50,4MMm cneayeT ncnonb3oBaTh NepexoaHble NaTpyokn, Ha KOTOPbLIX POPMYETCSI
pacTpyb (puc. 13).

4.18. [Ina coegnHeHWs rmagknx KOHL 0B AeTanen HapyxHbimu guametpamn 110-110,6 n 50-50,4mm m3 HM, MBI, MM v MNBX ¢ pactpybamu
nAetanen us MBI HapyxHbIMK anameTpamu 107,5-108,3 n 48,6-49,2mm cnenyet npegycMaTpuBaTh KanmbpoBsKy rnagkux KOHLLOB Ha pa3Mepbl
cooTBeTcTBeHHO 107,5-108,3 1 48,6-49,2mMm. CoenHeHne ynoTHAETCA Pe3MHOBLIMU YMNOTHUTENbHBIMW KOMbLIaMK.

4.19 CoegvHeHne CBapHbIX pa3BoAokK C KaHanM3auoHHbIMM CTOsIKaMu, a Takke CoeaMHeHne pasBodok Mexay coboi B YCroBUSIX CTPOSILLErOCS
obbeKkTa HaaneXxunT NPoM3BOANTb Ha pacTpybe C pe3nHOBLIM YNIIOTHUTENbHBIM KoMbLOM. [Npn coeavHeHMn pa3sBodok Mexay cobon gonyckaercs
NpUMeHeHne ABYX PacTPyOHbIX MydT, .Npu 3TOM MydTbl HEOOXOAMMO 3aKPennATb.

4.20. BblﬂyCKVI YHUTA30B CcrieayeT CoOeHATL C NacTMacCoBbIMU KaHanm3alMoOHHbIMU pr6a|vw| coeauHUTENbHbIMN nany6|<a|vw| C pe3nHOoBbIMU
MaHXeTamu.

4.21. [mapkve KoHL bl YyryHHbIX AeTarnen (BbIMyCckv Tpanos, BOAOCTOYHbIE BOPOHKM U T. MN.) CreAyeT COEAMHSTb C MacTMaccoBbiMu Tpybamum
COEANHUTENBHBLIMU PacTPyBHbIMM NaTpybGkaMu C pe3NHOBLIMU KOMNbLL@MU € NOceayoLWwyM 3anoSIHEHEM 3a3opa PacTBOPOM Ha
paclmMpsIOLLIEMCS LLEMEHTE.

4.22. Mmapkve koHubl Tpy6 13 MHM, MBI, M1, MBX ¢ pacTpybom YyryHHOM KaHann3aunoHHoW Tpybbl TOro e AnameTpa crnedyer COeanHsITb
KPYrrblM pe3VHOBbLIM KOSbLLOM C NOCIieayoLMM 3anofiHeHNeM pacTpyba pacTBOPOM pacLUMPSIIOLLErocs LieMeHTa.

lMpu OTCYTCTBUU KOMew, JOMYCKaeTCst NPUMEHEHWE COeUHEHWI C 3aAerkov pacTpy6a NpoCMOIeHHOM NPsiAbIo Y PACTBOPOM PacLUMPSIOLLEroCcst
LleMeHTa, Npu 3TOM BHYTPb KOHLIA NNacTMaccoBOV AeTany crieyeT 3anpeccoBaTh B HAarpeTOM COCTOSIHUM OTPe30K CTanbHOW TpyobI.

MosepxHocTb Tpy6 n3 NBX Ha annHe pacTpyba HaanexuT ounwaTb pacTBOPUTENEM, NMOKPbIBATb CIOEM Krest U 06cbinaTb NeckoM, a
noeepxHocTb aetanew ua MHM, MBI v MM cnegyet onnaensiTb, NOCIE Yero Takke NoKpbiBaTb NECKOM.

4.23. MnactmaccoByto TpyBy C kepamuyeckoii kaHanu3aLMoHHO TpyGoii TOro e AMamMeTpa HafNEeXUT CoeauHsATL pacTpyGHON BCTaBKoV C
0TGYPTOBAHHbLIM rMakUM KOHLLOM. PacTpyGHyto Lenb crieflyeT 3afenblBaTh NbHAHOM Npaabto, NPONUTaHHON pacTBOPOM MonMu3o6yTuneHa B
6eH3unHe (cooTHoLeHWe 1:1) ¢ nocneaytoLmMM 3arnofHeHNeM 3a30pa PacTBOPOM Ha PacLLMPSIOLLEMCS LLEMEHTE.

4.24. MnactmaccoBble 0TBOAHbIE TPYGbl HAPYXHbIM AaMeTpom 40 MM OT CUGOHOB YMbIBATIbHUKOB, MOEK 1 BaHH K CETU BHYTPEHHEN
kaHanusauuu auameTtpom 50 MM crielyeT NpUMcoeauHsTb C MOMOLLbIo nepexoaa 50x40 MM N NepexoaHoN peavHOBOM AeTarnu.

4.25. KaHanu3aLuoHHbIe CTOSIKM, CMOHTMPOBaHHbIE B CAHNTAPHO-TEXHUYECKNX kabuHax, crneayetr CoeuHATb Me)KD,ySTa)KHOIZ BCTaBKOW,
BbIMOMHEHHON B BUAE oTpesKa nyacTMaccoBOW KaHanNM3aLoHHOM pr6bl.

4.26. CoeMHeHWe NNacTMaccoBOro BOAOCTOYHOIO CTOsIKa C l-IyryHHOI;1 BOAOCTOYHOM BOpOHKOIZ cregyet npeagycMaTtpuBaTh Ha NacTtMaccoBbIX
NN CTanbHbIX NepexogHbIX AeTansax.

CoepanHeHue cTanbHOro naTpybka ¢ nnacTmMaccoBo Tpy6or cnedyeT BbINMOMHSATL C MOMOLLBIO KOMMEHCaL MOHHbIX NaTpyobKoB, YNNOTHAEMbIX
pPe3VHOBLIMM KOMNbLLIaMW, @ Takke Ha dnaHLax ¢ UICnonb3oBaHMEM NONUITUNEHOBbIX BTYNOK NoA dnaHLbl Uin naTtpyoKoB C YyTOMLEHHbIM BypTOM.

B 3aBncMMOCTM OT BUAa COeAMHEHMS BOPOHKM CO CTOsIKamu (MPSIMOro MIM C OTCTYNOM) CTarbHble NepexodHble AeTanuy cregyet
npegycmaTtpusaTh NpsAMbIMY UMW U3OTHYTLIMU C YCTPOWCTBOM A5 MPOYUCTKN CTOSIKA.

4.27. CoevHeHMe BOJOCTOYHbIX CTOSIKOB CO CTallbHbIMW OTBOAHLIMM TPpyGONpoBoAaMM, NpoKnaapiBaeMbiMy B NoABanax 3faHui Ans oTKpbIToro
BbINycKa A0XOEBbIX BOJ HA OTMOCTKY 3faHusi, credyeT Npov3BoanTb, UCMOSb3ys hriaHLeBble COeAMHEHMS UNN NepPEeXoaHble AeTanu.

4.28. [1na BOAOCTOYHbIX CTOAKOB HEOOXOAMMO NPUMEHATh NNacTMaccoBble  KaHanmusauuoHHble Tpyobl HO TOCT 22689-77 nnu HanopHble Tpyobl
13 MBI, MHM n MBX TMNoB, ykasaHHbIX B Tabn. 9.

Tabnuuya 9

Tun nnactMaccoBbix TPY6 ANsi BOAOCTOYHbLIX CTOSIKOB U3 MaTepuana

MHMN MBI, NBX
9 Jerkun Jerkun
16 Cpege Henerkui «

Uncno aTaxen sgaHus



4.29. MakcumanbHyo BogocbopHyto nrowaap F, M2, NPUXOASLLYIOCA Ha OAMH BOAOCTOYHBIN CTOSIK, BbINOMHEHHbIN 13 MBI, MHM n NBX
avametpom 75-125mm Tuna I, CITu C, cnegyet onpegensTb Mo rpadvkamM Ha puc. 14 B 3aBUCUMOCTM OT MHTEHCUMBHOCTM AoXas B n/c ¢ 1 ra ang
[JaHHOW MECTHOCTU NPOJOIKUTENBHOCTBI0 20 MUH NpY Nepuoae OAHOKPATHOTO NPEBLILIEHUSI PACHETHOW UHTEHCUBHOCTU, PABHON OQHOMY roay

(920)-

4.30. [Ina npoknaakM BOAOCTOYHbIX CTOsIKOB 13 Bl cnegyet npegycMmaTprBaTh COeQMHEHUS C PE3UHOBBIMM YNNOTHUTENbHBLIMY KOMNbLiaMu, U3
MBX - kneeBble N COEANHEHUSI C PE3MHOBLIMU YMNOTHUTENBHBIMY KOSTbLIaMK.

Tpy6bl 13 MHIM B cucTemax BHYTPEHHUX BOAOCTOKOB CriedyeT NpUMEHSITb B BUAe GyXT-CTOSIKOB MOSIHOM 3aBOACKOW rOTOBHOCTHW. [lonyckaetcst
CBapHas KOHCTPYKL U ByxT-cTOSAKOB U3 Tpyb Anametrpom 75 1 90 mm Tuna Cll.

4.31. [Ina koMneHcaLum TemnepaTypHbIX yANMHEHWU BOOOCTOUHbIX CTOSIKOB 13 MBX ¢ KrieeBbiMy CoeAMHEHUSIMM HEOGX0AMMO NpeaycMaTpuBaTh
0[IHO KOMMEHCaLVOHHOE COeMiHEHUE C PE3VHOBBLIM YNMOTHUTENBHBLIM KOMbLIOM Ha MSATh-BOCEMb 3TaXel.

KomneHcauuio TemnepaTypHbIX yAnMHEHWii cTosikos 13 MHI cneayeTt npefycmaTpuBaTh 3a CYET yknaaki Tpy6 «3meiikon» B LUTpoGax v LwaxTax.

Puc. 14. Mpadomk Ansa onpeaeneHus BOAocGopHOM nnowaay F B 3aBUCUMOCTM OT TUMopa3mMepa NiacTMacCcoBbIX BOAOCTOYHbIX CTOSIKOB
5. KpenneHue nnactmaccoBbIX TPyGonNpoBoAoB

5.1. [Ina nnactmaccoBbIX prGOHpOBOD,OB crneayet NnpUMeHATb NoABMXHbIE KpenneHuna, gonyckarumye nx nepemMelleHns B 0CeBOM HanpasneHuu,
1 HenoABMXHble KpenrneHna, He gonyckarlwmne Taknux nepemeUJ,eHwh.

HenoaBmkHble KpenneHust AOMmMKHbI HaNPaensaTh YANMHEHUs TPYOONpoBOAOB B CTOPOHY KoMMeHcaTopoB (ans MBX) v rHyTbix Aetanen,
obecneunBas MMHMManNbHOE CUNOBOE BO3AENCTBME HA Y3rbl NepecedeHunst U Apyrie anemMeHTbl TpybonpoBodoB.

HenoasmkHble kpenneHus Ha Tpy6ax u3 MBI, MHM, MMy MNMBX cnepyeT BBINOMHATL C NOMOLLBI0 NpuBapeHHbix (ansa MBI, MHM v M) nnn
npukneeHHbIx (ansa MBX) k Teny Tpy6bl yNnopHbIX konew, - Anst Tpy6 avametpom Ao 160 mm, cermeHToB - Ans Tpy6 Avamerpom Gonblue 160 Mm.
Ecnu HeobxoanMo o6ecneunTb nepemelleHve TpybonpoBoda TONbKO B OQHOM HanpaeneHun, 4OCTAaTOYHO Hanmuns konbua (CerMeHToB) C OAHOMN
CTOPOHbI.

HenoasmkHoe kpenneHne TpybonpoBoaa Ha onope nyTeM cxaTtusl Tpybbl He JonyckaeTcs.

B kauyecTBe NOABWXKHbIX KPEMNSIEHUI CrieayeT NPUMEHSATb XOMYTbl, BHYTPEHHWUI ANaMeTp KOTOPbIX AOMKEH ObiTb Ha 1-3MM GonbLUe Hapy»HOro
AnameTpa MOHTUpyeMoro Tpybonposoaa.

5.2. PaccTtaHoBKy HENOABWXKHbBIX KPEMMEHWI crieayeT NpUHMMaTh M3 YCIoBuWS, YTOObI TeMMnepaTypHble M3MEeHEHNS y4acTKoB TPybonpoBodoB He
npeBbILLanin X KOMMEHCHPYHOLLYIO CMIOCOBHOCTb.

PaccToaHusa oT ocel TPOMHMKOB A0 KpenneHui Ha Tpybonposoae n3 MBX cnegyer npuHumaTte He meHee 12 D, ang Tpy6 3 MBMu Mr-6 D, u3
MHM -3 D.

PaccTosiHMe OT KOHL,0B OTBOAOB A0 KpenneHun cnenyer npuHMMaTb paBHbIM

h=E.[a D, (13)

rae K - koacdhpuLMEHT, MpUHMMaeMBI paBHbIM: Anst Tpy6 m3 MBX-30, ua MBIMu MM -10, ua MHM -5;
D/ -yanuHeHue, kKoTopoe HeobXoaAMMO KOMMEHCUPOBATb;

Dy - HapyHbIi agnameTtp Tpyobl.

5.3. PaccTosiHve mexay HeNnoABVXHBIMW KpenseHnsiMu criegyet npuHiMaTth He 6onee 400 D.

5.4. [ina BOCNpUSITUSI NIMHENHO KOMMNEHcaLum TpyGonpoBOAOB 3HAYUTENBHOW NMPOTSXKEHHOCTU, HE MMEIOLLMX NMOBOPOTOB, Ha Tpybax n3 NMBX ¢
HepasbeMHbIMY COeaMHEHUAMW CrieayeT npedycmaTtpueath yCTaHoBKy M- n nupoobpasHbix koMneHcaTopoB. KoMneHcaumst IMHERHbIX
yanuHeHu Tpy6 ma MBI, MHM, MM o6ecneunBaeTcst NpoAonbHBEIM M3rMGOM NPW NPOKIaAKe MX Ha CMITOLLHOWM Ornope, LWMpUHAa KOTOPOW AOIMKHA
JonyckaTb BO3MOXHOCTb M3rnba Tpy6onposofa npv nepenage Temneparyp.

Mcnonb3oBaTh KOMMEHCUPYIOLLYIO CMOCOBHOCTb (haCoHHbBIX AeTarneil, CBapeHHbIX U3 TpyD, He JonycKaeTcs.

5.5. pr60|‘|p080ﬂ,bl AnameTpom Oo 110 MM BKMIOYNTENBHO [onyckaeTca NpokKnagbiBatb Ha CNyioOLLUHOM OCHOBaHUW, Aenaa pas3pbiBbl B MeCTax
YCTaHOBKU pa3beMHbIX COeINHEHWI.



5.6. Mpy nepexoge ropu3oHTanbLHOro Tpy6onpoeoda B BepTUKasbHbIA paccTOsiHUE OT MOBOPOTA [0 NEPBOro KPenseHWs Ha ropusoHTanbHOM
y4yacTKe criefyeT ycraHaBnmeaTb B COOTBeTCTBUM ¢ Tabn. 10. Mpu npoknagke Tpy6 anamerpom Ao 110 MM BKIOYMTENBHO Ha CMMOLIHOM
OCHOBaHWM TaKoe e PacCTosiHMe criegyeT NPMHUMaTh OT OCHOBaHWUS [0 BEpPTMKanbHOro Tpybonposoda. Y KOHLa OCHOBAHWS MeXay HUM U
Tpy6oi cneadyeT npefycMaTpyBaTh PE3MHOBYIO MPOKAAKY.

Tabnuua 10

PaccrosiHue /K, MM, OT MOBOpOTa NOMNM3TUNEHOBOTO TpyGonpoBoaa

[10 NEePBOTO KPEnieHNsl Ha FOPU3OHTarbHOM yYacTke
MBr MHM
MakcumanbHas pasHoCTb TemnepaTtypbl TpyObl B YCMOBUSIX MOHTaxa

HapyxHbin

avamMetp Tpy6onpoeoaa, MM

B akcnnyaTauwum, Dt, °C

20 30 40 20 30 40

63 255 275 300 130 145 155

110 455 500 540 230 255 275
160 670 740 785
225 810 890 960
315 1135 1245 1350
400 1440 1595 1715

5.7. Fopu3oHTanbHbIE y4acTky TpyGONPOBOAOB crieflyeT KPenuTb K CMIIOLHOMY OCHOBaHUIO C MOMOLLbIO XOMYTOB Yepes Kaxzaple 2 M.

5.8. BepTukarnbHble y4acTkv TpyGONpoOBOAOB, Kak MpaBuIio, CrieyeT 3akpennsTe C NOMOLLBH KpensieHnsl, yCTaHaBnNMBaeMoro nog pactpyGom
dhacoHHoI AeTanu unu graHLeBoro coeguHeHust. Mpy OTCYTCTBUM X KpenmneHus crieflyeT yCcTaHaBnMBaTh Nof NpuBapeHHbIMu K Tpybe
KOMbLi@Mu UMK CErMEHTaMU, BbINONMHEHHBIMM U3 TPY6bl TOTO Xe Tuna v AnameTpa.

5.9. InvHa He3aKpenneHHbIX Ha CMIOLUHOM OCHOBaHUM Y4acTKOB FOPU30HTamNbHbIX TPYGONPOBOAOB B MECTAX MOBOPOTOB U MPUCOEAMHEHMUS UX K
annapaTam, oGopyaoBaHuto, craHLam He JomkHa npesbiwats 0,5 M.

5.10. Mexay Tpy6onpoBOAOM U XOMYTOM UMW NOABECKOW criefyeT noMeLlaTb NPOKNaaKy U3 MArkoro Matepuana (pesuHa), npuknemBaemyto K
kpenneHuto kneem 88H (TY 38-105-540-73). LUnpuHa npoknaakn JomkHa NpeBsbilaTh LWMPUHY XOMYTa UNv NoaBeckyn He meHee YeM Ha 10 Mm.

5.11. PaccTaHoBKy kpenneHuii Ha TpybonpoBoae cUcTeMbl BHYTPEHHel BbITOBOW KaHanu3auuv crnegyet npegycmaTtpusaTh U3 YCrOBUS:

KpenneHus OOIMKHbI HaNPaenATb yanuHeHns TpybonpoBoaa B CTOPOHY COEAMHEHWIA; UCMOMb3yeMbIX B Ka4eCTBe KOMMNeHcaTopos (puc. 15)

Puc. 15. BapuaHTbl paccTaHOBKW KpensieHWin Ha kaHanusauoHHOM Tpybonposoae

a -HenoaBwpKHOe KpenneHwue; 6 -NoABWKHOE KpenmneHve, 8 -3a30p Arst KOMMNeHcau M TeMnepaTypHbIX YANMHEHUA; & 1 O -pacCTOSHUSA Mexay
KpenneHnsamu; 7 -kKOMMeHCcaLNoHHbIV (yanMHEHHbIN) pacTpyb

KpenneHue, yctaHaBnmBaeMoe Ha rnagkom KoHLu e pr6b| nnm d’.)aCOHHOVI YacTu, OOJPKHO pacnonaraTtbCa oT paCpr6a Ha pacCcTtoaHuUn,
ponyckawwem TemnepaTtypHble yannHeHna pr60I'IpOBO,CI,a;

Ha nany6Kax, ncnonb3dyemMblixX Ana npucoeanHeHusA K CeTU YHUTa30B U Tpanos, a Takke Ha O0TBOAHbIX pr68X OT NilaCcTMaccCoBbIX CMCbOHOB
YCTaHOBKY KpenneHum npegycMaTtpuBatb He Crnenyer;

Ha pr6onposo,qax pekomMeHayeTca yctaHOBKa O4HOro pasbeMHOro coegmHeHua ¢ pe3avHOBbIM YNJIOTHUTENTbHbIM KONbLUOM MeXxay OBYMSA
HenoaBMXHbIMU KpenneHnamun. ﬂpM 3TOM yaJlIMHEeHne pr6OI'IPOBO,EI,a He OOJTKHO npéeBblllaTb KOMI'IeHCMpy}OLIJ,eVI CMOCOBHOCTY COEANHEHUS.

5.12. PaccTosiHne Mexay KpenneHusiMmu Ha ropusoHTanbHbIX Tpy6onpoBoaax BHYTpeHHEN BbITOBOI kaHanu3aLuum 1 BHYTPEHHUX BOAOCTOKOB
[ormkHo BbiTb He 6onee 10 D, Ha BepTukanbHbix -20 D, rae D -HapyxHbI guameTp Tpyobl.

5.13. TpyGonpoBoaHas apmaTypa U MeTannmyeckue (hacoHHbIE YacTU, HaxoAsLMecs Ha TpyGonpoBoae, AOMKHbI UMETb CaMOCTOATENbHOE
KpenneHve, NpefoTBpallatoLlee Nepefady Beca Ha TpyGonposod. Ycunusi, BO3HMKaloLWue Npu nonb3oBaHWy apMaTypoii B NpoLecce ee
akcnnyaTauum, He JOIKHbLI NepeJaBaThcst Ha TpyGonposoa.

5.14. KpenneHue Tpy6onpoBOAOB CneayeT NokpblBaTh aHTUKOPPO3MOHHBIM MOKPLITUEM.

B. MOHTAX BOAOMPOBOAHbLIX N KAHANN3ALNOHHBLIX CETEN
6. O6wme ykasaHus

6.1. MnactmaccoBble TpyObl AOMKHBI XPAHUTLCSA Ha CTENNa)xax B 3aKpbITbIX MOMELLEHUSIX MW No4 HaBecaMmu, a B YCIOBUAX CTPOUTENBHON
NnoLwaakv - B TEHU UM MO HABECOM B rOPU3OHTANbHOM MOMOXEHUM UNK YKNaabiBaTbea B WTabens. BoicoTa wrabens He JomkHa npeBsbilaTh:
ansa 1py6 ns MHM tunos T, C v CIT- 2,3 m; n3 MBMwu NH - 2,8 m; n3 MNBX- 2,6 m; ang tpy6 na MHM tuna 11- 1,5 m; ns MBrwv M - 2 m; ns rBX- 1,7
M.

XpaHVITb nrnacrmMmaccoBble pr6bl n d)aCOHHbIe 4YacCTu B 3aKpbITOM NOMELLEeHUn crnenyer He orvxke 1 M o1 HarpesaTeibHbIX ﬂpM60p0B.

6.2. MnacTmaccoBble Tpybbl 1 hacoHHblE YacTu Heobxoammo obeperaTb OT MEXaHUYECKMX Harpy3oK 1 yaapoB. [ToBepXHOCTM NnacTMacCcoBbIX
Tpy6 HeobxoaMmo obeperaTb OT HAHECEHWS LiapanwH.

lMpu NepeBo3ke NnacTMaccoBble TpyGbl HEOBXOAMMO yKMaAbiBaTb Ha POBHYIO MOBEPXHOCTb TPAHCMOPTHBLIX CPEACTB, NPefoXpaHsst OT OCTPbIX
MeTannmMyeckyx yrmos u pebep.

6.3. lNpu nepeBo3ke Tpy6 AnvHON Gonee 8 M ANHa CBELLMBAIOLLMXCS C Ky30Ba MalUVHbI UMK NpULENa KOHLOB TpyG He AorkHa npeBbiwaTs 1,5 M.



6.4. Yanbl TpybonpoBoaa HaanexuT AOCTaBnATb Ha 06beKTbl CTPOUTENBLCTBA, Kak MPaBUIo, B KOHTEMHEPaX, B KOTOPbLIX AeTanm TpyGonpoBoaoB
[OMKHbI ObITh 3aKpenreHbl. Ha koHTeliHepax fomkHa 6bITb Hagnucb «He GpocaTtby.

6.5. TpaHcnopTMpoBka, Norpy3ka 1 pasrpyska nrnacrmaccoBbix Tpy6 13 MBI, kak npasvno, MpoM3BoAUTCA NpYU TeMNepaType Hapy»XHOro Bo3ayxa
He Hwke MuHyc 20° C; MHM muHyc 30° C, a MBX u MM muHyc 10° C. Tak kak Tpy6bl n3 MBX 1 MM uMetoT NOBbILEHHYO XPYNKOCTb Mpu
oTpuuaTenbHbIX TeMnepaTtypax, X TpaHCNopTMpOoBaHMe Npu TemnepaType Ao MuHyc 20° C gonyckaercst npyu MCMosfib30BaHWW NaKeToB U
OpYrux ycTponcTB, obecnevnBatoLLmx dmkcaLumio Tpyb, a Takke Npu NPUHATUN 0COObIX Mep NPeAOCTOPOXHOCTMY.

6.6 NnacTtmaccosble TpyObl 1 TPYOO3aroToBkM, AOCTaBMsieMble Ha OBLEKT B 3MHee BpeMmsl, nepes Ux NpUMeHeHNeM B 30aHUSIX AOSHKHbI BbITb
npeaBapuTENLHO BblAepKaHbl MPU NOSNOXUTENBHON TeMNepaType He MeHee 2 u.

7. Tpyb6o3arotoBute NibHble paGoTbl

OpzaHu3ayusi mpybo3aeomosumerbHbIx pabom
7.1. UN3roToBneHune getanei u oTaenbHbIX y3rnoB Tpy6onpoBOAOB AOMKHO MPOM3BOAUTLCS HA 3aBOAAX MOHTaXHbLIX 3aroTOBOK UK
Tpy603aroToBUTENBHLIX MAaCTEPCKUX C YHETOM X TPAHCMOPTABensHOCTU U COXPaHHOCTM NpU NepeBo3Kkax, @ Ha MOHTAXHOW NIoLwaAKe OOIHKHbI

OCYyLLEeCTBNATbCS cOopKa 1 cBapka (CknensBaHue) TpybonpoBOAOB N3 rOTOBbIX Y310B C MUHMMAIbHBIM YUCIIOM COEANHEHWN.

7.2. CO0pKy 3reMeHTOB Y3MOoB CrieayeT Npou3BoauTh B KOHAYKTOpax, obecneymBatoLLmx ovKcaLl Mo NOMOXEHNA OTAENbHBIX 3NEMEHTOB Y3M0B
TpybonpoBoaoB 1 obrneryatoLmx c6opky.

7.3. MNpu cbopke hraHLeBbIX COEAMHEHWIA CriedyeT NPUMEHSITb MAMKE 3NacTUYHbIe NPOKMaAKU U3 PE3VHBbI.

C60pKy pe3b6OBbIX CcoeIMHEHUN pPeKkoMeHayeTCA BbINOJHATL cneymnann3mpoBaHHbIM MOHTaXHbIM UHCTPYMEHTOM, KOHCTPYKLNA KOTOPOro
OOJDKHa UCKNK4YaTb MexXxaHN4YecKoe noBspexaeHne neranen.

7.4. CoeanHeHUs AOMKHbI UCTILITLIBATLCSA MTMAPABIIMYECKAM CMOCOGOM Ha repMETUYHOCTb:
GeaHarnopHble Tpy6onposoab! - Ha Aaenexue 0,2 krc/om:

HanopHble TpybonpoBoAk! - Ha AasneHune, B 1,5 pasa Gonbluee MakcumanbHoro paboyero, HO He MeHee 2 Krc/cm 2,
NPOAOIMKNTENBHOCTbL UCMbITAHUSA 2 MUH.
7.5. OTknoHeHWsi rabapuToB 3aroToBUTENbHBIX AeTanein TpybonpoBoAoB OT 3aJaHHbIX He AOIKHbI MPEBbIWATL 2 MM, Y3roB - £5 MM.

Mepen oTnpaBkov HA MOHTaX y3rbl crieayeT MapkmpoBaTb MyTeM HaHECEHUS MapKUPOBKM Ha KOHeL, y3na LBETHOW BOAOCTONKOW Kpackow Ha
pacctosHum 200-300 MM OT Kpas.

MexaHuy4eckasi obpabomka nnacmmaccosbix mpyb
7.6. PaameTky nnactmaccoBbIx Tpyb cregyer npov3sBoaMTh Ha crieunanbHOM CTeNnaxe unm Bxenobe.
7.7 Pe3ky nnactmMaccoBbiX Tpy6 creayeT BbiNONMHATL:
Ha CTaHKax C AMCKOBbIMU NunamMu TonwmHomn 1,5-2 Mm ¢ warom 3y6beB 3-4 Mm 1 pa3sogkon 3yobes 0,5-0,6 MM Ha CTOPOHY; YacToTa BpalleHUs
avicka gna MBI, MHMN, MM gomkHa 6eire 2000,3000 06/muH; MBX - 600 ,800 06/mMHM, Ans yicToro obpesa Topua HeobXxoaMMO NPUMEHSITb MUTbI
6c3 pa3soga 3y6beB C paBHOMEPHO YMEHbLUAKLWENCs K LLEHTPY AMCKa TOMNLLINHOW;
Ha pa3MeTOYHO-OTPE3HbIX CTaHKaXx;

Ha CTaHKaX r’MnbOTUHHOIO Tuna Ana TOHKOCTEHHbIX pr6;

3MEeKTPONPUBOAHBIMU HOXOBKaMU (ArIMHA MOMOTHA HOXOBKM AormkHa ObiTb 450-500 MM, TonwwmHa 1,5 MM, BeicoTa 3ybbeB 1,5-2 MM, passog
3ybbeB 0,5-0,7 Mm);

TpyOGOpEe3oM C MHEBMATUYECKMM NMPUBOAOM, Y KOTOPOIO B KAYECTBE PEXYLLIErO MHCTPYMEHTA NPUMEHSIETCS OTPE3HON peseL;
BPYYHYIO HOXXOBKaMM NSt pesky METansoB, MeNko3yobiMy NAIOTHULKUMW NMUNAMMU U CTOMNSIPHBIMU HOXXOBKaMM.

7.8. OTKINOHEHMe OT yrra pesa He JOrKHO npesbiwatb 0,5 MM - Ang Tpyb ¢ HapyxHbIMK Anametpamm Ao 50 mm, 1 MM - Ana Tpy6 Hapy>XHbIM
avameTrpom 50-160 MM 1 2 MM - Ansa Tpyb HapyxHbIM anameTtpom 6onee 160 mm.

7.9. CBepJ'IeHVIe OTBEPCTUI ANaMeTpom A0 50 MM B NriacTmMaccoBbIX pr6ax HaanexuT Nnpon3BoanTb Ha CBEPIUIIbHbIX CTaHKaxX NnepoBbIMU U
cnupanbHbIMK CBEPamMun, UMPKYIbHbIMU pe3uamMun U cneynanbHbiMn pr6HbIMVI cBeprnamu. CBepneHMe OTBepCTVIVI OnamMeTpom CBblLle 50 Mm -
LMNPKYIbHbIMU pe3lamMn nnm pr6HbIMVI cBepriamMmu.

B npouecce ceepneHna ceeprno Heobxoaumo nepmnoanyeckn BblBOOAUTb U3 OTBEPCTUA ANA €ro oxrnaxaeHua U yaaneHusa CTPyXKU.

7.10. nsa cHATUA (hacok Ha KoHLax TpY6 HAANEXMT NPUMEHSTb MEXaHU3MPOBAHHbIE U PYYHbIE MPUCMOCOBNEHMS, PEXYLLM UHCTPYMEHTOM
KOTOPbIX SIBNSAOTCS creuuanbHble (peabl, pe3LoBble roMoBKW C HECKOMNbKUMM HOXaMU N peaLbl.

PopMoBaHMe nNnNacTMaccoBbIX TPYO

7.11. B pesynbrate dopmoBaHMs Tpyb ocyLlecTBnATCA 0TOOpTOBKa, kanMbpoBKa, a Takke NonyyarTCs YTonWweHHble BypThl, rMaakme v ¢
»*enobkaMu noa pe3vMHoBbIE KOSbLia pacTpybbl 1 BbITSXKa OTPOCTKOB Ha Tpybax Ans TPOMHUKOB U KPECTOBUH.

7.12. HarpeB u pa3mMsaryeHune nnactMaccoBbix Tpyb criegyeT nponsBoamTb B BaHHaX C MMUMLEPVHOM, MNKoNeM, TpaHcopmMaTopHbIM Macriom
(nocnegHee - Tonbko Ang MBX) 1 T. n., HarpeBaTensix ¢ MHPaKpPaCHbIMM N3NyYaTEN My UNM B BO3OYLLUHbIX Nevax. TemnepaTypa Harpesa [ormkHa
yCTaHaBNMBaTbCA B 3aJaHHbIX peXXmmMax ¢ NOMOLLLID TepMoperynaTtopa.

7.13. Temnepatypy TensnoHocuTeNns (rmuuepuHa unm Bosayxa) BHyTPY HarpeBaTeNbHOro YCTPOMUCTBA crieayeT BolbupaTb B COOTBETCTBUM C
[aHHbIMK, NpuBeAEHHbIMK B Tabn. 11.

Tabnuuya 11



Matepuan TemnepaTypa npu oT6opTOBKE, pacTpybnuneaHum u kanubpoeke, °C TemnepaTtypa Bo3gyxa Npu U3roTOBMEHWUN YTOJLLEHHbIX

Tpy6 rmmuepuHa BO3ayXa 6ypToB, °C
nBr 1355 15010 240%10
MHMN 1055 13510 220+10
mn 16515 18510 280%10
MBx 1355 160+10 -

7.14. BaHHbI C HarpeBaTenbHOW >XMOKOCTbI0 AOIMKHbI UMETb YCTPOMCTBA (TUNa NOABUXHOW PELLETKN), perynmpyemble no BbICOTe BaHHbI, AN
YCTaHOBKV U NoAAepxkn Tpyb Ha Tpebyemyto AnvHYy HarpeBaemoro yyacTka. [ns yMeHbLUeHNS CnapeHnst HarpeTow XMOKOCTU BaHHA AOIMkHa
CHabXaTbCsl Cbe€MHOW KPbILLKOWA.

7.15. B kauecTBe MHpaKpacHbIX u3nyvaTenel ans Harpesa Tpyb crieayeT UCnonb3oBaTh cTepxkHeBble, U-o6pasHble 1 apyrve anekTpuyeckue
HarpeBaTenu (TOHbI).

MpumeyaHue. JonyckaeTcs NpUMEHEHWE HarpeBaTenbHbIX YCTPOMCTB C HABUBKOW cCrivparnu.
7.16. Ina nony4yeHus1 HanpaBneHHOro Ny4YnMcToro NOToka UHMpakpacHble U3nydyaTeny HagnexuT noMmeLLatb B pedreKkTupyroLume yCTponcTea.

7.17. OQHOCTOPOHHUIA HarpeB Aonyckaercs Ans Tpy6 ¢ TonwwmHom cteHku o 3-3,5 mm. Mpy Gonbluer TonNwWHe CTeHK u3nyyatenu cneayer
yCTaHaBnuBaTb Kak CHapYXu, Tak 1 BHyTpU TpyObl.

7.18. TennooTtaayva yCTaHOBKM C UH(PAKPACHBIM HAarpeBOM JOIMKHA perynmpoBaTbCs M3MEHEHNEM PacCTOSHUS MeXay nsnyyYaTensaMmy unm
yMeHbLUeHeM nogasaemoro Ha T3HbI HanpsixeHus. [ins paBHOMEPHOro HarpeBa MHpakpacHbIMU nanyyaTensamu Tpybbl B none obnyveHus
HY>XHO BpaLLaTb CO CKOpPOCTbto 3-4 06/MUH.

Puc. 16. Cxema dhopmoBaHusi OTOOPTOBKM

a - nonoxexve Ao opmoBaHust; 6 - NONOXEHUE N0 OKOHYaHUM POPMOBaHWS; 1 - OOPH; 2 - NPWXUMHOW naHel; 3 - Tpyba; 4 - Tpyba c
oTGOpPTOBKOW

Puc. 17. Cxema popMoBaHuMs yTOMLEHHO BypTa Ha KoHue TpyObl

a - NonoXxeHue 0o Havana popmoBaHus; 6 - NOMNoXeHWe No OKOHYaHUW opMoBaHus; 71 - Tpyba; 2 - BepxHas nonymatpuua; 3 - HXKHASA
nonymatpuua; 4 - nyaHcoH; 5 - Tpy6a ¢ 0T(hopMOBaHHbIM YTOMNLEHHBIM GypTOM

7.19. [Ina noToyHON 06paBoTku Tpy6 cneayeT NpUMeHsITb KOHBEMEPHYHO YCTAHOBKY, B KOTOPOW BpallgHue Tpy6 Npu 1x nocTynaTensHoM
ABVKEHUM BOOIb U3NyyaTenei OCyLLECTBIAETCA 3a CHET NPUXMMHOIO 3NeMeHTa.

7.20. HarpeBs KoHL,0B TpyG B BO3AYLUHbIX Nevax crefyeT Npov3BoauTh MyTeM nofayu NoToka ropsyero Bo3ayxa Ha HapyXHYo v BHYTPEHHIOH
NoBepXHOCTH TPyG.

7.21. OT16opTOBKY Ha Tpybe cneayeT hOpMOBaThb BABUIaeMbIM BHYTPb MYaHCOHOM U NPWKUMHBLIM chriaHLeM, OOPMISIOWLIMM  HaPYXHYIO
noBepxHocTb 0T6opTOBKM (pUC. 16).

7.22. ina dhoopMoBaHus yTONLEHHbIX OypTOB CneayeT MCnonb30BaTh pasbeMHyto npecc-gopmy (puc.17).

7.23. Mmapkuii pacTpy6 Ha Tpybe cneayet hoopMoBaTh AOPHOM, BABUraeMbIM B HArpeTyto pasmsirdeHHyto Tpyby. CtaHkv Ans choopmoBaHus
[OOIDKHBI UMETb YNOPHbIE KoMbLia AfS CHATUS OXNaXaeHHON Tpybbl ¢ AopHa. KannbpoBky KOHLLOB TPy6 cneayeT BbINOMHATL B LMIIMHAPUYECKON
rMnb3e C NpwKaTem CTEHOK TPy6 K rMnb3e C MOMOLLBbO PacrosioXeHHOW B Hel HagyBaeMoW pe3vHOBOW Kamepbl.

Mpumevanue. Jonyckaercs choopmoBaHue pacTpyba HenocpeACTBEHHO TPYOOI CO CHATON dhackon Ha KoHLe, Npu aTom (ansa Tpyb us MBX)
HeobxoanMo rKcUpoBaTh B3anMHOE MOSoXeHue pacTpyba n Tpybbl Ans COXpaHeHUs1 OAMHAKOBOrO 3a30pa Mo NEPUMETPY CKIIEVKM.

7.24. ina hoopMoBaHusa pacTpyboB C xenobkom Noj pe3MHOBOE KOMbLLO CrieayeT NPUMEHSITb MeXaHUYeCKUiA JOPH - NOABWXHOW KOHYC, B Nasax
KOTOPOro HaxoAsaTCs cneumnanbHble KNMMHbS C BICTyNamMu anst opmMoBaHus »xenobka.

7.25. BbITSDKKY OTPOCTKOB Ha Tpybax HaanexuT NpoM3BOANTb B HAarpeToOM COCTOSIHUM NMPY NMOMOLLM TSHYLLIEro MexaHu3ma 1 nyaHcoHa.
7.26. Pa3amepbl Bcex (hOpMYHOLLMX 3IEMEHTOB CriefyeT Ha3HauaTb C y4eTOM ycaakim OTPOPMOBaAHHOIO U3Aenus Nocse OXMaxaeHus.

Paboune NOBEPXHOCTUN BCEX (*)OpMOBOLIHbIX MHCTPYMEHTOB OO0JTKHbI ObITb OTNOJIMPOBAHbI.



7.27. MNoBepXHOCTb rOTOBOrO U3Aenusi AoMmkHa BbITb POBHOM U rmaakoi. JonyckarTcst He3HauMTeNbHble criefibl 0T hOPMYIOLLEro U
KanuBpyHoLLEro MHCTPYMeHTa. Ha NoBepXHOCTU U MO TOpLY TPeLUMHbI U PaKOBUHbBI He JOMYCKaloTCs.

PasHas TonwwmHa Ha pacTpybax, formkHa HaXoAUTbLCS B Mpedenax AOMyCKOB Ha TOMWMHY CTEHKU rpy6bl.
THymee mpy6

7.28. [HyTble geTanu nnacTmMaccoBbIX (NpevmyLLecTBeHHO 13 MBX) Tpy6onpoBoaoB (0TBOARI, YTKM, CKODbI, KOMMEHCATOPbI U Ap.) HAaOANEXUT
N3roTaenuneaTtb U3 TPyD TeX e TUNOB, METOAOM FHYTbSl, B pa3MAr4EHHOM COCTOSIHUM Ha TPyOOrMboYHbIX CTaHKax nnv B LWabroHax.

7.29. MHyTbe Tpyb 6e3 HanonHWTENs AoMyCcKaeTcs NPy OTHOLIEHWW TOMLWMHBI CTEHKU K HapyXHOMY anametpy Tpyobl  s/Dy He meHee 0,06 npu
paamyce rHyTbsi No ocu Tpybbl, paBHoM wunn 6onee 3,5-4 Dy .

7.30. Temnepatypa *uaKkoCTu B HarpeBaTeflbHOM BaHHE ANd rHyThbs JOMPKHA COCTaBnsaTh: And Tpyd ns MH 105 +5°C; us3 MBM 125 +£5°C; na I
170+5°C; n3 NMBX 125 +5°C.

Mpu HarpeBe Tpyb B TepmoLLkadax TemnepaTypa Bo3gyxa AOIMKHA cocTaBnaTh: Ansa 1py6 ua MHM - 135 £10°C; 3 MBI 150+10°C; na N
185+10°C; n3 NBX 160+10°C.

7.31. Bpems HarpeBa nnacTMaccoBbix TPy npu rHyTbe npuBeaeHo B Tabn. 12.

Tabnuua 12
Matepuan Bpems Harpesa Tpy6 npwu rHyTbe (MUH) MPU TOSMLLMHE CTEHKN TPYG, MM
Tennowo-cutens Toy6 4 6 8 10 12 14 16 18
AN 35 50 70 90 110 130 150 175
MBn 55 80 105 135 165 195 - -
Boanyx N 55 80 105 135 165 i y .
MBX - 20 25 30 40 - . -
MHM 5 7 9 11 13 15 17 19
—— MBn 6 8 11 14 17 20 - -
uep N 6 8 11 14 17 20 - -
MBX - 4 5 6 8 - - -

7.32. [pun rHyTbe Ha TPYBOrMboYHbIX CTaHKax 3a30p Mexay obKaTbiBaloLLMM POSIMKOM 1 Tpybon aormkeH ObiTb He 6onee 10% pasmepa HapyxHOro
Anametpa Tpy6ebl.

CKopoCTb MHYTbS1 JOJKHA cocTaBnaTb 2-4 06/MuH. Mpu rHyTbe Tpy6 no wabnoHy (puc. 18) cneayet npuHumatb: H320,7 D; b® D; R® 4D.

7.33. Mpu yrne n3rmba 90° Tpybbl cnegyet nepernbath Ha 6° ans MHM K Ha 10 ° ans MBM v MN. Mpu gpyrvx yrnax u3rnba cnepyet paccuMtatb
BENUYMHY nepernba UCxoast U3 ykasaHHbIX BbilLe 3HAYEHUN.

OTKNoHeHve yrna n3rmba oT 3aAaHHOro He JOSHKHO npeBbiwaTe +3°.

L - . ] "

Puc. 18. LLIaGrnoHbl Anst nonyyYeHnmn rHyTbiX AeTanen

7.34. OxnaxaeHune CorHyTbIx Tpy6 cneayeT NpoM3BOAUTL CXaTbIM BO34YXOM MM BOAON B (OMKCMPOBAHHOM MONOXEHWUWN A0 TemMnepaTypbl Moc
28-30° C.

7.35. B kauecTBe HanonHUTENen Npu rHytbe Tpyb crneayer UCnonb30BaTh PE3NHOBLIN XIyT, TMOKUIA METaNIMYeckUiA N PE3VHOBBIN LUNAHT,
HabWTbIN NEeCkoM UMW pasgyBaeMmblii CKaTbiM BO3OyXOM. B oTAenbHbIX Cryyasx B kKa4ecTBe HanonHUTens JoMyckaeTcs NPUMEHATb YUCTbIN PEYHOW
necok, Harpetbin Ao TemnepaTypbl 100°C. KoHubl Tpy6 nocne 3anonHeHns Neckom JOSKHbI 3arnyLiatbes npobkamu.

8. Capka nnactMaccoBbIX TPYO
8.1. CoegnHeHrus Tpy6 m3 MBI, MHM 1 MM gormkHbI BEINOMHATLCA MPY MOMOLLM CBAPKW KOHTAKTHBIM HarpeBoM (CTbIKOBOW, pacTpyGHONM).

CTbIkoBast cBapka pekoMeHAyeTCs Ansa coeanHeHus mexagy cobor Tpyb n haCcoHHbIX YacTeln HapyHbIM gnameTpoM 6onee 50 MM ¥ TonwyHe
cTeHku bonee 4 MM, pacTpybHas cBapka - Ansa Tpy6 HapyHbiM guameTpom Ao 160 MM 1 cTeHkamu NoOoN TOMNLWHBI.

8.2. [pun cBapke Heobxoanmo noadupaTb TPyObl U hacoHHbIE YacTX NO NapTUAM nocTaeku. Heobxognmo obpallaTb OCHOBHOE BHMMaHWe Ha
pa3mMep HapyXHoro avametpa TpyObl 1 ee annMncHOCTb. [Npy CTLIKOBOW CBapke MakcuMaribHas BeNnMYMHa HeCoBnageH s KPOMOK He JOIkHa
npesbiwaTb 10% HOMWHANBLHOW TOMNLWMHBI CTEHKN TPYObl; HAPYXHbIN AnameTp (Mnm nepumertp) Tpybbl He AOMKEH ObITb HUXE HOMUHAIBHOTO.

BHyTpeHHuin anametp pactpyba hacoHHbIX YacTei AoMmkeH ObiTb MeHbLLE HOMUHANBHOIO HapPYXHOro AMaMeTpa cBapuBaeMoii Tpyobl B
npegenax gonycka no OCT 6-05-367-74.

8.3. Npu CTLIKOBOI CBapke HEMOCPEACTBEHHO Nepe/ HarpeBoM CBapUBaeMble MOBEPXHOCTM TOPLLOB TPY6 [OMKHbLI NoABepraTbCsl MEXaHUYECKO
06paboTke Ans CHATUS BO3MOXHbIX 3arpsi3HEHWI 1 OKUCHOW NIEHKW, 06pa30BaBLLEiCsl OT BO3AEWCTBIS KUCIOpoAa BO3ayXa U COTTHEYHOM

pagmauuu. MNMocne mexaHuyeckoi 06paboTkm Mexay Topuamm Tpyo, NpMBeaeHHLIMU B COMPUKOCHOBEHWE C MOMOLLLIO LLEHTPUPYIOLLETO
npucnocobneHns, He JOMMKHO ObITb 3a30poB, npesbiwatwmx 0,5 mm ana Tpy6 anamerpom o 110 mm 1 0,7 MM - Ans 6oMbLUNX AMaMeTpOB.

KoHu bl Tpyb npu pacTpyOHoOI cBapke AOMMKHbI MMETb HapyXHyto dhacKy nog yrnom 45° Ha 1/3 TOMLWMHBI CTEHKUN TPYOBI.

8.4. CBapKy nnacTtMaccoBbIX pr6 BCTbIK B MOHTa)HbIX YCITOBUAX crneayet nponu3BoanTb, Kak NpaBuio, Ha CBapO4HbIX YCTaHOBKaX,



06ecneymnBaoLLMX MeXaHN3aL Mo OCHOBHbIX MPOLLECCOB CBApKW 1 KOHTPOSb TEXHOMOMMYECKOTO pexuma.

[onyckaetca npyMeHeHne py4YHOI CBapku B ManoyaobHbIx MecTax (TpaHLen, TYHHeNW, KaHarbl, KonoAubl, LUTPoObl BHYTPY 34aHWA U T.4.) C
MCMorb30BaHMEM YCTPOWMCTB AN TOPLOBKM U LLIEHTPOBKW, a Talkoke HarpeBaTenbHbIX 3NeMeHTOoB. HarpeBaTenbHble areMeHTbl ANns CTbIKOBON
CBapKW AOIMKHbI ObIThb, Kak Npasuno, anekTpuyeckumu. MNMocTossHHaa TemnepaTypa Ha paboyei NOBepPXHOCTM HarpesaTens AomkHa
noaaepxvBaTbCA TEPMOPErynsaTOpoOM MNnv aBTOTPaHCEOPMaTopoMm.

MpumevaHue. Ona npenoTBpalleHnst HanNMNaHusi pacnnaBneHHoro MaTepuana npuv ceapke Tpy6 13 MBI, MHM v MM HarpeBaTenb cneayet
NOKpbIBaTb YeXIOM U3 TEMMOCTOWKOro aHTUaAre3vioHHOro NMOKPbITUA (CTEKNOTKaHW, NpeaBapuTenbHO NPONUTAHHON NONUTETPadTOPITUIEHOM),
NeHKON 13 9TOro MaTepuana unv KpeMHUNOPraHU4ecKoro naka.

8.5. Npy KOHTaKTHOW CTHIKOBOW CBapKe C MPUMEHEHNEM MOHTaXHbIX MPUCNOCobneHui Noanexar BbINOMHEHWIO CrieaytoLume onepauum:
yCTaHOBKa U LLEHTPOBKa TPYO B 3a>KMMHOM LIEHTPUPYIOLLEM NPUCNOCODNeHnu;

TopLoBKa Tpyb 1 06e3xvprBaHMe TOPLOB;

Harpes 1 onnaBsfieHne cBapMBaeMbIX MOBEPXHOCTEH;

ydaneHve CBapoO4HOro Harpesarens;

COMpsiXeHne pasorpeTbix CBApUBaeMbIX NOBEPXHOCTEH NoA AasrneHnem (ocaaka);

oXnaxaeHne CBapHOTo LUBa MO OCEBON Harpyskou.

8.6. OcHOBHbIMW NapaMeTpamu NpoLjecca CTbIKOBOW CBapKu ABMNAIOTCA: TemnepaTypa paboumx noBepxHOCTel HarpesaTens,

NpoJomMKUTENbHOCTL Harpesa, rMmybuHa onnaeneHus!, BENUYMHA KOHTaKTHbIX JABNEHWI Npy onnaBneHHu 1 ocagke (Tabn. 13). BeicoTa
BHYTPEHHEro U HapyHoro

Tabnuua 13
q Equnnua BenuunHa napameTtpa CTbIKOBOW CBapKu
apametp MaMepeHMs nnacTMaccoBbIx Tpy6 u3
MHN MBr nn
Temnepatypa cBapku °C 19010 220+ 10 240%10
[aBneHune npu Harpese TopLOB TPyO Kkrc/om? 0,5 0,6-0,8 1
mybuHa nponnaeneHns KpoOMKU Tpy6 MM 1-2 1-2 1,5-2
MpumepHoe Bpems Harpesa npw TomnwHe CTEHOK TpyB, MM (Tgoapn = =20°C): [
4 35 50 60
6 50 70 80
8 70 90 100
10 85 110 120
12 100 130 150
14 120 160 180
16 n bonee 160 200 240
MpomexxyTok BpeMeHU Mexay OKOHYaHVWeM Harpesa 1 CoeVHEHNEM OMNNaBneHHbIX [ 2-3 2-3 1,5-2
TOPLOB TPYO (Bpems TEXHONOrM4YecKon nay3bl)
[asneHue ocagku krc/om2 1 2 2,5
Bpemsi Bblaepkv nof AaBneHMem (ocagka) B 3aBUCUMOCTM OT TOSLLMHBI CTEHKU, MM: MUH
4-6 3-4 3-5 3-5
7-12 5-8 6-9 6-10
13-17 10-15 10-15 12-16
Tabnuua 14
Pa3smepbl gopHa, MM, Npy pacTpyGHOI cBapke NiacTMaccoBbIX TPYO
D npv Temnepartype cBapku npw narotoenexun (+20° C) Ha
H, MM 45 fopanioMuHns 116
D Dy cTamm arop
D1 Do D1 Do

16 16+0,045 15,8-0,045 16+0,045 15,8-0,045 15,9+0,045 15,7-0,045

20 20+0,045 19,8-0,045 20+0,045 19,8-0,045 19,940,045 19,7-0,045

25 25+0,045 24,8-0,045 24,9+0,045 24,7-0,045 24,8+0,045 24,6-0,045

32 32+0,05 31,7-0,05 31,9+0,05 31,6-0,05 31,8+0,05 31,5-0,05

40 40+0,05 39,7-0,05 39,8+0,05 39,5-0,05 39,7+0,05 39,4-0,05

50 50+0,06 49,7-0,06 49,8+0,06 49,5-0,06 49,7+0,06 49,4-0,06

63 63+0,06 62,7-0,06 62,8+0,06 62,5-0,06 62,6+0,06 62,3-0,06

75 75+0,06 74,6-0,06 74,8+0,06 74,4-0,06 74,5+0,06 74,1-0,06

90 90+0,07 89,5-0,07 89,7+0,07 89,2-0,07 89,4+0,07 88,9-0,07

110 110+0,07 109,4-0,07 109,7+0,07 109,1-0,07 109,3+0,07 108,7-0,07

140 140+0,08 139,3-0,08 139,6+0,08 138,9-0,08 139,2+0,08 138,5-0,08

MpumevaHue. OnuHy gopHa / cnegyet npuHMMaTh paBHOW rmybuHe pacTpyba dacoHHOM YacTu nioc 1 MM, a rmybuHy rinb3bl - paBHON AnuHE
[OpHa. BanuKoOB NOCIe CBapku A0MmMkHa ObITb He bonee 2-2,5 MM Npu TOMLWWHE CTeHKN TPybbl A0 5 MM 1 He Bonee 3-5 MM Npu TOMLWWHE CTEHOK
6-20 mMMm.

8.7. inst coeauHeHust Tpy6 m3 MHIM ¢ pacTpybHbIMK dhacoHHBIMKU YacTamu 1 Tpy6 ua MHM, MBI HIM ¢ dhopMoBaHHbIMK pacTpybamu cnegyet
NPUMEHSATb KOHTAKTHYI0 pacTpybHyto cBapKy, KOTopasi OCYLLECTBAETCA NPy NOMOLLM METanIMYeckoro HarpeBaTenbHOro npucnocobneHns,
COCTOSILLEro W3 rMnb3bl ANA ONSaBneHns HapyXXHOWM NOBEPXHOCTM KOHLa TpyObl M JOpHA ANA OnnaBneHnst BHyTPEHHeN NoBepxHOCTM pacTpyba
(puc. 19).



Puc. 19. MNprcnocobneHne Ans KOHTaKTHOW pacTpybHON CBapky NONUITUNEHOBBIX TPYD 1 haCoHHbIX HYacTen

a - NonoXeHne A0 Havana cBapku; 6 - monoxeHne nocne ceapku; 1 - Tpyba; 2 - orpaHNYNTENbHbBIA XOMYT, 3 - rMnb3a npucnocobneHns; 4 - 4OpH
npucnocobnexus; 5 - pactpyb dacoHHon Yactum

Pa3svepbl gopHa npw pacTpy6HoOI cBapKe nnacTMaccoBbix Tpyo npvBedeHbl B Tabn. 14.

[na kaxpgoro avameTpa Tpy6 U hacoHHbIX YacTel TpebytoTcst OTAeNnbHOE NPUCNOCOBNEHNE UM CbEMHBI KOMMNIIEKT Mnb3 1 JOPHOB,
N3roTOBMNSEMbIX U3 CTany Mapku 45 nnu gropantomuumsa mapky O16.

8.8. KoHTakTHas pacTtpybHas cBapka BKMHOYaeT crneayloLime onepawuu:

YCTaHOBKY OrpaHWUuMTENbHOTO XOMYTa Ha paccTosiHUM OT TopLa Tpy6bl 40 Kpasi XoMyTa, paBHOM rny6uHe pacTpy6a bacoHHOM YacTu Noc 2 MM.
lMpyu 3TOM BHYTPEHHUIA AYaMETP XOMyTa AOIDKEH NPUHMMaTbLCs Ha 0,2 MM MeHbLIE HOMUHATILHOTO HAaPYXHOro AMaMeTpa cBapuBaeMoi Tpy6bl;

yCTaHOBKy pacTpyba Ha JopHeE;

YCTaHOBKY rMaaKkoro KkoHua pr6bl B rmnb3e A0 ynopa B OrpaHI/I‘-WITeJ'IbeIVI XOMYT;

Harpes B Te4eHne 3alaHHOro BpeMmeHun ceapmBaemMbIx ,quane|7|, OQIHOBPEMEHHOE CHATUE ,quane|7| C OOpHa U Tnnb3bl;

coegviHeHWe JeTanen mexagy cobov ¢ BbIGEpPXKKOM OO OTBEPAEHMS ONNaBNeHHOro marepuana.

Mpv cBapke NOBOPOT AeTanel OTHOCUTENbHO APYr Apyra Nocne ConpsikeHWs AeTanein He JonycKaeTcs.

Mocne kaxgol cBapku HeobxoanmMa ouncTka pabounx NOBEPXHOCTEN AOPHA U MMb3bl OT HANMMLErO NONUITUIIEHa UMW NPONUIEHa.

8.9. OcHOBHbIe NapameTpsbl, onpeaensioLme NPoYHOCTbL PacTPyGHOrO CBapHOTo CoOeaMHEHUs!, - TemMnepaTypa HarpeBaTerbHbIX 3EMEHTOB 1
NPOACIKATENBHOCTL Harpesa AeTanei - npueedeHs! B Tabn. 15.

Tabnuua 15

MapameTpbl pacTpyGHOW CBapku NacTMaccoBbIX TPY6 MpomexyToK

MaTepuan MpogomkMTensLHOCTL Harpesa (B ¢) Npu

Temnepatypa Harpesa-TenbHbix BPEMEHU MeEXOy CHATUEM AeTanen u nx

T 7] HHbIX YacTen TOnNwuH TEHOK T| MM
py6 n dacol acTe onemeHToB, °C OJLUMHE CTEHOK Tpyo,

2 3 4 6 8 12 COMNpsHKEHNEM, C
1 2 3 4 5 6 7 8 9
MHA 260-290 3-6 4-8 5-10 6-12 8-15 15-20 1-2
nBn 220-250 4-5 8-12 10-15 12-20 15-30 20-45 1-2
mn 240-260 5-8 8-12 12-15 15-30 30-45 45-50 1-2

MpuMeyaHve. Bpems Bbiaepku NO4 OCEBOW Harpyskom 40 YaCTUYHOro OTBepAeHUs MaTepunana AOMKHO cocTaBnsaTb npumepHo 20-30 c.
8.10. lMpn nponsBoACTBE CBapOYHbIX PaboT AOMKHLI 06eCnevYnBaTbLCS NPOYHOCTL M NIIOTHOCTb CBAPHbIX CTHIKOB.
MpoBepka kayecTBa CBapHbIX COeAMHEHWI TPYBONPOBOAOB AOMKHA NPOU3BOAUTLCS NYTEM:

NPOBEPKN pa3MepoB ComnpsiraeMbIx AeTanein u paamepos paboumx aNIeMeHTOB HarpeBaTers, OCyLLEeCTBNSeMOl 40 Havana cBapoyHbix paboT, a
Takke paboyero COCTOAHMA NPUMEHSIEMbIX NP CBapKe NPUCNOCObNeHNI;

onepaLMoHHOro KOHTPOSs, OCYLLECTBNSEMOro B NpoLecce COOPKu 1 cBapku TpybonpoBOAOS;

BHELLHEro 0CMOTpa CBapHbIX CThIKOB;

MCMbITAHUS HA OHOOCHOE pacTshkeHue (oTamp) 1 nsrmd.

8.11. OnepaumoHHbIN KOHTPOMb JOIMKEH NpeaycMaTpuBaTh:

NpoBepKy Haanexaluen NoAroToBKM CBAPOYHbIX paboT, OUNCTKY NOBEPXHOCTEN TPYD M (DaCOHHbIX YacTel OT 3arpsa3HeHWi, Bnarv u T.4.;
KOHTPOMb TEXHONOMM CBapKX (TeMnepaTypa HarpesaTens, NPOAOIKUTENbLHOCTN Harpesa Aetanen u T.4.).

8.12. BHeluHeMy OCMOTpY NOANexXaT BCe CBapHbIe CThIKU ANS BbISIBEHWS:

nepekocoB B COeANHEHWM;

neperpesa maTepvana CTeHOK CBapyBaeMbIx AeTanen;

30H HenpoBapa (NyCcToT) MeXxay CBapeHHbIMU AeTansiMu;

HEeAOoCTaTOYHOro UMM CRIULLKOM 3HaYMTENbHOTO .Banuvka, a Takke HECUMMETPUYHOCTY U HEPaBHOMEPHOCTU €ro No NepumeTpy (y coeauHeHuin,
NosyYeHHbIX CTLIKOBOW CBapKoWn).

BHeLwHWI BUA CBapHbIX COEANHEHWI AOMKEH YAOBNETBOPATL CrieayoLmM TpeboBaHUsSIM:
OTKINOHEHWE BEMUYMHBI YTIOB MeXay 0CeBbIMU NHUAMK TpybonpoBoaa 1 haCoHHOM YacTy B MecTe CTblka He AOMKHO npeBbiwatb 10°;

Hapy)Hasl NOBEPXHOCTb pacTpyboB (aCOHHbIX YacTel, CBapEHHbIX C Tpy6aMu, He OMKHA UMETb TPELLUMH, CKINaaok Uinn apyrmx AedeKToB,
BbI3BAHHbIX NEperpeBom AeTanem;



Y KPOMKM pacTpy6a hacoHHOM YacTu, CBAPEHHOI C TPYGOW, AOMMKeH BbiTh BUAEH CMIOLIHOM (MO BCEMY NEPUMETPY) BasMK OMnaBieHHOro
martepuana, crnerka BbiCTynatoLLyii 3a TOPLLOBYHO NMOBEPXHOCTb pacTpyba 1 HapyXHYy NOBEPXHOCTb TPYObi;

HapyHbI Banuk CBAPHOTO LUBA AOSHKEH BbITb CUMMETPUYHEIM M PABHOMEPHO pacnpeaerieHHbIM Mo LUMPUHE 1 BCeMY NepuUMETpY TpyObl; BbicoTa
Banvka gorkHa bbiTe He 6onee 2,5 mm ansa Tpy6 ¢ TonwmHon cteHkn go 10 MM 1 3-4 MM ans Tpy6 ¢ TonwwmHow cTeHkun bonee 10 mm, a
CMeLLeHMe KPOMOK CBapHOrO COEANHEHUSI He A0IMkHO npeBbiwaTh 10% HOMUHANBLHOW TOMNWMHBI CTEHKM CBapuBaeMoW Tpyo6bl.

8.13. C uenbto HacTpoWikM cBapOYHOro 06OpYAOBaHUS, a Takke YTOYHEHUSI TEXHOSIOTMYECKUX NapaMeTPOB CBApKX crieyeT NPOM3BOANUTb
MexaHU4eckue UCnblTaHus 06pasLoB, Bbipe3aHHbIX U3 CBAPHBLIX LUBOB. McnbiTaHMsi cBapHbIX 06pa3sLoB Npomn3BoaaT Mo UCTeYeHUn 24 Y nocne
CBapku 1 16 4 nocne BbIpe3Ky NMHENHbIX 06pa3L oB.

8.14. CBaprIe CTbIKOBbIE COEAMHEHUSI UCTBITBIBAKOTCSA HAa CTaTUYEeCKMn U3rnb n pacTaxeHue. CBaprIe coenHeHnA B paCpr6 NCNbITbIBAKOTCA
Ha oTaup.

[ns ncnblTaHna cBapHbIX COeAMHEHWIN Ha CTaTUYeCKUn M3rmb 1 Ha OTAMP CThIKM pa3pesatloT No ocy TPyObl Ha NOMOCKW CO CBAPHBLIM LLBOM UK
CBapHOW MydTON NnocepeauHe.

Paamepbl cBapHbIx 06pa3LLoB Ans UCTbITaHWUA Ha U3rMb MNu oTAMp NpvBeaeHbl B Ta6n. 16.

Tabnuua 16
TonwmHa CTeHKn Pa3svepbl 06pasL oB Ans UChbITaHUs, MM
TPYBbI S, MM LWMpUHa anvHa
[o 10 BkMHOUMTENBHO 10 40s + 200
Bonee 10 15 40s + 200

8.15. VicnbiTbiBaTh 06pasLbl Ha cCTaTUYeCcKUn M3rMb pekoMeHayeTcst Mo cxeMe, nokasaHHom Ha puc. 20. M3rmb ocywectensercs 3a 3-5 c. [NonHbin
YCIOBHbIA yron narnba a onpeaenstoT kak cymMmy yrroB 2 b un 2g. lNpy xopoluem kayecTBe cBapHOro wea He MeHee 80% ucnbiTbiBaeMbix 06pasLos
He [JOMKHO paspyLiaTbes Npu n3rmbe Ha NOMHbINA YCNOoBHLIN yron a = 180 °.

8.16. Mpun ncnbiTaHuK Ha oTaMp obpasel, 3axXMMaeTcs Ha 1/3 - 1/2 ONVHBI CBAapHOTO COeAMHEHUS], MOCTe Yero Npor3eoanTcs n3rmb csoboaHow
YacTu obpasua Ha oTaup Tpyobl OT pacTpyba hacoHHOM YacTu 1 Ha oTaMp pacTpyba chacoHHOM YacTu oT Tpyobbl.

Mpu 3aTOM CBapHbIe COeANHEHNS He OOMKHbI paccnansBaTbCs Mo NMHUM COEAUHEHNSI CBAPHOTO LUBA.

Puc. 20. Cxema uCnbITaHUS NNacTMaccoBbiX TPy Ha cTaTudeckuii nsrné
1-cBapHOi 06pasel; 2 - Wwkana yrrnomepa; 3 - nepessiHHoe pebpo

8.17. VicnbiTaHnsa Ha pacTsXeHve cneayeT NponsBOAUTL Ha paspbiBHBIX MaLLMHaX, 06ecneymBaoLLmMX M3MEePEHNE N OTCYET Harpysku npu
pPacTsHKEHMUN C TOYHOCTbIO He MeHee 1 % namepsieMon BenuunHbl. CKOPOCTb NEPEMELLEHUS 3aXKMMOB Pa3pbiBHOM MalUMHbI OSPKHA COCTaBMATh
50 MM/ /MWH. MeTogbl 06paboTky pe3ynbTaToB MEXaHNYECKUX UCTIbITaHUIA JOIMKHbI NMpUHUMMaTbest cornacHo FOCT 14359-69*.
8.18. JlvHeliHble 06pa3ubl (MonaTkv) Ana UCNbITaHWSA Ha pacTskeHne ana Tpyb anamerpom 50 mm n Bonee AOMKHBI UMETH POPMY U pasvepbl B
cootBeTcTBuM ¢ FTOCT 11262-76. Npy aTOM Banuk LwBa ¢ 06enx CTOPOH He CHUMAETCs. [Npy MeHbLUEM AMaMETpe Ha pacTsXKeHUE UCNbITLIBAOTCA
Tpy6Hble 06pasubl AnvHon 235+1 MM CO CBapHbIM COeIMHEHVEM NocepeavHe.

Mepen Hayanom ncnblTaHUS cnedyet NPOV3BOANTb N3MEPEHME LMPUHBI U TOMLWMHBI 06pa3ua ¢ 06erx CTOPOH CBApHOrO LWBa C TOYHOCTbI0 Ao 0,1
MM. [Ins pacyeta NpMHUMAETCA MUHUMArbHas BEMMYMHA MONEPEYHOro cedeHusa obpasua.

8.19. lNpun paboTe Ha OTKPLITOM BO34yXe MECTO CBapkKu CriefyeT 3alylatb OT aTMOCHEPHbIX 0CaAKOB U MbIN.

KoHTakTHyto cBapky Tpyb cnegyet npoBoauTh Npu TemnepaType OKpyxatoLlero Bo3ayxa He Hke: MmuHyc 10° C - gns MHM v MBI, 0° C - gna M.
Mpy Gonee HU3KNX TemnepaTypax CBapKy HAANEXUT OCYLLECTBNATb B YTEMMEHHbI YKPbITUSIX.

B cnyyae Bbixoga koHua TpyObl 3a npeaens! yKpbITUSt Ha TPyObl crieayeT ycTaHaBNMBaTh CbeMHbIE 3arflyLUKN.

8.20. CoeauHeHmne Tpy6 13 NMBX MOXET BbINOMHATLCS MPY NOMOLLM ra30BOM NPYTKOBON CBapKu (CTbIKOBOW, pacTpybHO).

Kak npaBwvno, razoBasi NpyTkoBasl CBapka J0JhkHa NPUMEHATHLCS NPY U3rOTOBNEHWN CBApPHbIX (DACOHHBIX YacTeln 13 TPYOHbIX 3aroTOBOK.

8.21. [1na ra3oBovi NpyTKOBOW CBapK1 NMPUMEHSIOTCH 3MEKTPUYECKME U ra3oBble (MPSIMOro 1 KOCBEHHOTO Harpesa) ropenku, obecneuvsatome
HarpeB rasa-TensioHocuUTens (Bo3ayxa unun asota) B Tpebyembix TemnepaTypHbIX npeaenax. AnekTpuyeckne ropernkyt 4oMmkHbl UMETb MOLLHOCTb

aneKkTpoHarpesaTenbHbIx anemeHToB 300-600 Br 1 6biTb paccumTaHbl Ha paboTy npu gaeneHum Bo3gyxa 0,015-0,06 MMa (0,15-0,6 KFC/CM2) "
pacxope go 5 M3y,

8.22. ina ceapku Tpy6 13 MNBX gomkeH NpUMeHsTbCA cBapoYHbIv npyTok no MPTY 6-05-1160-69 «[MpyTku cBapoYHble U3 BUHUNNAcTa»
(opviHapHbI - grameTp 3 MM 1 COBOEHHBIN CIIOXHOIO Npodmns - 6X3 Mm).

Yncno Banukos CBapO4HOro npyTKka, HeO6XOD,I/IMbIX Onsa 3anonHeHua Wea, 3aBUCUT OT BENUYMHDI LLIBA U AMaMeTpa CBapO4YHOro npyTka.

8.23. lMepen ras3oBon NpPyTKOBOW CBAPKOW COEANHEHWI BCTHIK CriedyeT npou3BoauTb CHATUE dhacku Ha KOHLLax coeamnHAeMblX AeTanemn Ha 1/3
TONLWMHbBI CTEHKM Nog yrnom 25-30° npu TonWWHe CTeHkN Ao 6 MM 1 nog yrnom 35- 45° npu TonwmHe cTeHkun 6onee 6 mMm.



8.24. lNMpu cBapke QOMKHbI cobnogaTbCcsa cneayoLwme ycroBus:

TemnepaTypa Bo3[yXa y COMnna ropenku fgosmkHa 6biTb pasHa 230-270° C;

Puc. 21. MNopagok yknagku ceapoyHbIX MPYTKOB B LLOB
a - nNpv CTLIKOBOM coeauHeHuu, 6 - Npu coeguHeHUn B pacTtpyb

HarpeB CBapMBaeMbIX MOBEPXHOCTEN JOIMKEH NPOU3BOANTLCS PaBHOMEPHO [0 MOSIBEHUSI HA MOBEPXHOCTU MESKMX NMy3bIpbKOB U HEBOSbLLOWN
BOJHbI pacnnaBneHHoW Macchl NpyTka U OCHOBHOIO Matepuvana;

CBapOYHbIN NPYTOK HarpeBaeTcs 4o Bonee BbICOKON TemnepaTypbl, YeM coeauHsieMble, MOBEPXHOCTY;
Yron HakroHa npyTKa npu nogaye ero B LWOB A0MKeH ObiTb paBeH 90 °;

cvrna BOaBnvMBaHWSA MpyTKa B OB AOMkHA cocTaensaTb 14-16 H (1,4-1,6 Krc) ons ogMHapHOro cBapoyHoro npytka 3 mm n 24-26 H (2,4-2,6 krc)
Ons COBOEHHOTO NPYTKa CIOXHOro npodunsi 6X3 mwm;

paccTosiHUe OT HaKOHeYHWKa roperky o CBapuBaeMbIX MOBEPXHOCTEN AOIDKHO GbiTb paBHO 5-10 MM;
Yron HakrnoHa HaKoHEYHWKa roperky K NoBepXHOCTY CBApHOTO LUBa A0IDKEH GbiTb paBeH 20-45°;

npasunbHOE pacnpeneneHne Tenna oCyLeCcTBNAETCA 3a CHET HENPEPbIBHOIO NokavnBaHUA conna-ropenku n nogadvm CTpyu ropadero Bosgyxa
nornepemMeHHO Ha NPyToOK N CBapnBaeMble NMOBEPXHOCTH;

KOPEHb LUBA JOMMKEH ObITb NPOBEAEH OAMHAPHBLIM NPYTKOM ANaMETpPoM 3 MM;
cpeaHsa CKOpPOCTb YKMagKy CBapoOYHOro NpyTka AnaMeTpom 3 MM AOmKHa cocTaenATb 12-15 m/y;

ansa obecrneyeHns paBHOMEPHOIO pacnpeaeneHns HanpsXXeHWn B LUBE YKINaaKy NPYTKOB B COEANHEHUW CredyeT BbINOMHATb B
nocrieoBaTefnlbHOCTU, NOKa3aHHOW Ha puc. 21;

BbITAXKa CBapOY4YHOro NpyTKa, yroXxeHHOro B LWOB, HE 0JPKHA NpeBbIlaThb 20%.

8.25. MexaHu4yeckne ucnbiTaHusi ob6pasL 0B Ha pacTsikeHue, B COOTBETCTBUM € n.n. 8.17 u 8.18, cnegyeT Npou3BoauTb B Criyvasix, ykasaHHbIX B M.
8.13.

Mpumedvanne. [lonyckaemoe AasneHve B Tpybonposoae 13 MNBX npu Hanmymm ceapHbIX hacoHHbIX YacTew cnegyeT npuHumaTh He 6onee 50% ot
HOMWHanNbLHOro AN NPUMEHSIEMOro Tuna Tpyo6bl.

8.26. pun paboTe Ha OTKPLITOM BO3ayXe CredyeT pykoBoACTBoBaThLCA M. 8.19, TeMnepaTtypa okpyatoLlero Bo3ayxa npu ceapke MNBX gorkHa
ObITb He Huxe +5° C.

9. UsroToBneHne cBapHbIX (haCoHHbIX AeTaneun

9.1. MpuMeHeHMe CBapHbIX (DACOHHBIX YacTel 13 Tpy6 (OTBOAOB, KONEH, TPOMHUKOB, KPECTOBUH U NEepexoaHbIX TPOMHUKOB) AOMYCKaeTCcs npu
OTCYTCTBUM COOTBETCTBYIOLLMX YaCTel, M3rOTOBNEHHBIX METOAOM NUTbS.

Puc. 22. Cxema npouecca n3rotoneHns paCoHHbIX YaCcTeln KOHTaKTHOW CTLIKOBOW CBapKoW
a -0TBOJOB U KOMEH, 6 - TPOMHMKOB; 8 - KPEeCTOBUH

9.2. dacoHHble yactu ansa Tpy6 us MBI, MNMHM v [N cnegyeT N3roToBNATb KOHTAKTHOW CTLIKOBOW CBapKow, a Ans Tpy6 n3 NBX - ra3oBol NpyTKOBOW
CBapKOW.

9.3. TexHOMoOrMsa N3roToBNEHNs OTBOAOB, KONEH, TPOMHWKOB 1 KpecToBUH Anst Tpy6 13 MBI, MHIM u MM KoHTaKTHOWM CTHIKOBOW CBapKOW BKITHOYaeT
cnegyowme onepauuu (puc. 22):

pesky Tpy6 Ha 3aroToBKY;
OUMCTKY KOHLIOB TPY6 OT 3arpsi3HeHuiA 1 TOPLIOBKY;
cBapKy (OTBOAOB U KOMeEH);

OTPe3Ky BEpPLUMHbI YronbHMKa (4ns TPOWHUKOB 1 KPECTOBWH);



CBapKy (TPOWHMKOB 1 KPECTOBWH);

9.4. [Insl U3roToBneHUs1 (paCoHHbIX YacTEN KOHTAKTHOW CTLIKOBOW CBapKOW CreayeT NPUMEHSITb crielmarnbHoe oGopyaoBaHne 1 NMprUcnocobrneHus,
obecneumBatoLLme NpaBUnbHOE B3aMMHOE PacronoXeHWe AeTaneu, npy aToM A0IDKHbI cobnogaTbcs TpeGoBaHUs, U3NoXeHHbIe B . 8.3.

[inst TOpLOBKK CrieayeT UCMONb30BaTh ABYCTOPOHHIOK dpe3y, CHaGKeHHYI0 CMEHHBIMU pealamu.

9.5. Mpu U3roTOBMNEHWUN TPOWHMKOB 1 KPECTOBWH OTPE3aThb BEPLUMHY CBAapPEHHOTO YroribHUKa 1 NpuBapueaTth kK Hemy Tpyby unm ceapusaTtb
YronbHUKY Mexxay coboi HeoBxoaMMO Nnocre NOMHOMO OCThIBaHWS NPeAbIAyLLIEro cBapHoro wea. MNpu oTpeske BepLUMHbI YroNbHMUKa NMUHKIO pe3a
HeobxoauMo cMellaTh Ha 2-2,5 MM OT TOYKM NepeceyeHnst ocel B CTOPOHY BEPLUMHbI yrofibHUKa (puc. 23) ans komneHcauum ocagkv Tpyb npum
OMnaBrieHUn 1 ceapke.

9.6. CBapHble OTBOAbI, kak NPaBUmo, AOIKHbI MMETb OT OHOIO 10 TPEX CEKTOPOB. Paanyc KpMBU3HBI CBAapHOro OTBOAA AOMKEH cocTarnaTb 1-1,5
HapyxHoro auamertpa Tpyobl.

. e

Puc. 23. OTpe3ka BepLUMH YrofbHWUKA NpY U3rOTOBMNEHUU TPOMHWUKOB U KPECTOBUH
1 - NMMHUA pe3a; 2 - BepLUMHA YronbHUKa

9.7. MNepexoaHble TponHuku ansa Tpy6 ua MBI, MHM v MM nsrotoBnsoT, NpMBapunBasi KOHTAKTHOW CBAPKOW K roprioBnHe (MosnyyYeHHON MeTo40oM
(hOPMOBaHWS BbITSXKOW) OTBETBMEHUE.

OTBeTBNEHNE CriedyeT NpvBaprBaTh K rOPSioBUHE He paHbLUe YeM Yepes 8 Y nocre ee hOpPMOBaHWS.
YkasaHHble NepexoAHble TPOVHUKN MPUMEHSIOT NpW TemnepaType TpaHcnopTupyemMon cpegpl He Boiwe 30 °C.
9.8. Pa3mepbl hacoHHbIX YacTew, N3roTOBMNSIEMbIX KOHTAKTHOM CThIKOBOW cBapkou ua Tpy6 MBI, MHM v M, npveeaeHsbl B npun. 11-13.

9.9. TexHomorvs M3roTOBNEHWSI OTBOLOB, KOMEH, TPOWHUKOB U KPeCTOBWH Anst Tpy6 13 MBX razoBoli NpyTKOBOW CBApKOW BKIOYAET crieayoLuve
onepauuu:

pesky Tpy6 Ha 3aroToBKY;
NOAroTOBKY AieTarneii nof cBapky (aHanorMyHo NoAroToBKe AeTanen Ans MeTannmyeckux Tpy6) ¢ yueTom n. 8.22; ra3oByto NPYTKOBYIO CBAPKY.

9.10. HopmaTuBHasi JoKyMeHTaums Ha hacoHHbIe YacTu, nsrotosnsemble n3 Tpyb MNBX MeToaoM ra3oBoi NPYTKOBOW CBapku, NpuBegeHa B Npur.
13.

9.11. lMNpun oTCyTCTBUM CneLmanbHbIX TPeGOBaHMIA K UCMIbITAHWUIO CBapHbIX PaCOHHbBIX YacTen PeXuMbl X UCNbITaHWUS JOMMKHbI COOTBETCTBOBATb
pexvmam ucnbITaHusi Bcero Tpybonposoaa.

10. CkneuBaHue Tpy6 u3 MNBX

10.1. Tpy6bl u3 MNBX Mexay coboi 1 ¢ (acoHHLIMU YacTSIMU AOMKHbI CKNeNBaTbLCA BPacTpy6. [rMHy HaxnecTKn KreeBbiX COeAUHEHNI, a Takke
noTpebHOCTb B MaTepuanax ans ckrneuneaHus Tpy6 n dacoHHbix aetanei ns MNBX (Ha 100 coeanHeHuin) crnefyet NpUHMMaTh B COOTBETCTBUN C
Tabn. 17.

Tabnumua 17
HapyHblii OnuHa Pacxon meTuneHxnopuaa ans O4UCTKA U 06e3KMPUBaHNS Pacxop knest ons coeAMHEHUs ¢ NMUTbIMU
avamerp, HaxnecTku, coeavHeHust (racoHHbIMM
MM MM n Kr Oeransmu, Kr
16 14 0,2 0,26 0,32
20 16 0,25 0,32 0,4
25 19 0,3 0,4 0,5
32 22 04 0,5 0,64
40 26 0,6 0,75 1
50 31 0,75 1 1,6
63 38 0,95 1,25 2,5
75 44 1 1,35 3,3
90 51 1,2 1,6 4,5
110 61 1,45 1,9 6,3

10.2. [inst nonyyeHus kneesbix coeanHeHuin Tpyb ua MNBX mexay cobon 1 ¢ hacoHHBIMU YacTAMU CrieayeT NPUMEHSITh: KNew, He 3anonHsiioLwme
3a30pbl (MpY PasHOCTN AMaMETPOB ckrnenBaeMblx anemeHToB DD ao 0,1 MMm), ¢ NnpeaBapuTenbHOM KanmbpoBKOW CKremBaeMblx KOHLL0B TPyo6;
3a3opo3anonustowme kneun (DD go 0,6 mm), He Tpebyiolwme NpeaBapuTENbHOW KanmbpoBKky KOHL0B Tpyob.

10.3. ns ckneuBaHusi Tpy6 1 hacoHHbIX YacTen 13 MBX 6e3 3a3opa Mexay ckrenBaemMbIMU NOBEPXHOCTSIMU PEKOMEHAYHOTCS crneayoLime
COCTaBbl Kresi (B 4acTsIX MO Macce): a) NepxXnopBMHUIOBas cmona - 14-16; meTuneHxnopus - 86-84; 6) nepxnopeuHuniosas cmona - 14-16;
METUNEHXOpUA, - 76-72; LuKnorekcaHoH - 10-12.

Mpwu cknenBaHun Tpyb anamerpom 6onee 100 MM, a Takke Npu cknevBaHUK TPY6 pasnMyHbIX AameTpoB NP NOBbILWEHHOW TeMnepaType (6onee
25°C) 1 NOBbILLEHHBIX CKOPOCTSIX ABWKEHWS BO3AyXa B 30HE MOHTaxa crieyeTr NpUMeEHsiTb BTOPOW COCTaB Krlesi.

10.4. lNpy NPUrOTOBMNEHWU KNESI, HE 3aNONHSIIOLLEro 3a30pPbl, B MOHTaXHbIX YCIOBUAX OGbeMHOE COOTHOLLIEHUE METUINEHXIIOPUAA U
HEYNOTHEHHOWN NEPXIOPBUHUIIOBOM CMOSbI NPUHUMAETCS paBHbIM 1: 1.

10.5. B cocTaB 3a30p03anonHALLero Krnes AOMKHbl BXOAuTb TeTparngpodypaH (pacteoputens MNBX), nonmBMHUNXIOpUAHAs cMona, OKUCh
KpeMHUA.



MpumeyaHue. V13 kneeB 0Te4eCTBEHHOIO NMPON3BOACTBA B KAYECTBE 3a30P03aMONHSIOLLEr0 MOXET ObiTh ucnonb3oBaH knen MIMK-127 (TY 6-05-
251-95-79).

10.6. CknevBaHue Tpy6 U hacoHHbIX YacTeit u3 MNBX cocToMT U3 cneayoLmx onepaLuin: NOAroTOBKM KOHLOB Tpy6 1 pacTpyGoB nof ckrnevBaHue;
CKIevBaHUs, OTBePXKAeHUs COeANHEHUA.

10.7. MNoaroToBka KOHLLOB Tpy6 1 pacTpyboB JomkHa NpeaycMaTpyBaTh:
LLIEPOXOBATOCTb CKIEMBaeMbIX MOBEPXHOCTEN 1 06e3KNPUBAHME UX OPraHUYECKMMUN PACcTBOPUTENSIMM - NMPU cknevBaHuy 6e3 3a3opa;
06e3xvprBaHUE - NPU CKIENBaHUN C 3a30POM.

10.8. LlepoxoBaTocTb BHYTPEHHEN NOBEPXHOCTM pacTpyba 1 HapyXHOWM NOBEPXHOCTU kannMbpoBaHHOTO KoHLa Tpybbl obecneunsaeTcst
NpUMeHeHneM LWNMoBanbHON LUKYPKU C KpYNHOCTbLo abpasneHoro 3epHa Ne 10-16.

10.9. [ins obe3xmpumBaHms CknemBaeMbIX MOBEPXHOCTEW TPYD 1M haCoHHbIX YacTen creayet NPUMEHATb METUIEHXITOPUA,.

10.10. I'Iepe,u, cknemBaHuem 6e3 3a3opa JormKHa NPOBEPSTLCS NITOTHOCTb COMPSXKEHUA AeTarnen, B 3aBUCMMOCTU OT KOTOPOW ckrensBaHue
npon3BoanTCA OgHUM UnNn OBYMA CIOAMU Knes.

10.11. Npwn cknenBaHuM 6e3 3a3opa Krner crnegyer HaHOCUTb Ha ABe TPeTH rMybuHbl pacTpyba 1 Ha BClo ANVHY KanvbpoBaHHOTO KOHLa
paBHOMEPHbLIM TOHKMM croeM. [pu cknenBaHnM ¢ 3a30pOM Krel crielyer HaHOCUTb TOHKMM CroeM Ha pacTpyb 1 TOMCTbIM CIOEM Ha KOHeL|
Tpy6bl B OCEBOM HanpasieHnu.

10.12. INWHWIA KNEeW, BbITECHAEMBIA U3 MPOCTPaHCTBA MEXIY CKIenBaeMbiMW NOBEPXHOCTSIMMU, AOMKEH HEMEASIEHHO yaansTbCs.

10.13. BaHku C knesiMu 1 cocyabl C PacTBOPUTENSMU AOMKHbI UMETb FEPMETUYHbIE KPbILLKW U NPOGKM.

10.14. CkneeHHble CTbIKW B Te4eHNe 5 MUH He JOIKHbI NOABEPraTbCA MexaHM4eckum Bo3aencTBusiM. CkneeHHble yanbl U NneTu nepes
MOHTaOM [OJDKHbI BbIAEPXUBATLCS HE MeHee 2 Y. MMapaBrnmyeckve ucnbiTaHus TpybonpoBoda criedyeT OCyLUECTBASITL He paHee 24 4 nocne

CKnenBaHuA.

10.15. CknevBaHue Tpy6 n dpacoHHbIX YacTen n3 MNMBX 4omKHO Npon3BoaAMTLCA  MNpu TemnepaType He Huke + 5°C. MecTo, rae BbINOMHATCA
krneesble paboThbl, AOMKHO ObIThb 3aLLUMLLEHO OT BETPa N aTMOCHEPHbIX 0CaAKOB.

11. NMpoknaaka noA3e MHbIX TPY6oNpoBoAOB
YTtpatuno cuny (U3meHeHHasa peaakums. U3m. Ne 1).
3emrisiHble pabomei

11.1. SemnAHbIe paboThbl cnegyeT NPouM3BOAUTE B COOTBETCTBUK € TpeboBaHuamM rmas CHull no nponssoacTBy paboT Mo 3eMNsiHbIM
COOPYXEHUSIM U HAPYXHBIM CETSM U COOPYXEHUSIM BOAOCHABXEHWS!, KaHanM3awuum n TeNNocHabXeHus.

I'IpmmeanVle. prHT B OCHOBaHWW Nnop, nNiacTmMaccoBow pr6Ol7I 1 Onga NpUcbInKn He OOJDKEeH coaepXaTb Kupnuya, KaMHAa U LebHs.

11.2. Mpu o6paTHo 3acbinke NIacTMaccoBbIX TPyGONPOBOAOB HAA BEPXOM TpyGonpoBoaa crieayeT npedycMaTpuBaTh 3alMTHLIN Crioi
TonwWHoi 30 CM 13 MAMKOro MECTHOTO FPYHTa, He COAEPXKaLLEro TBepAbIX BKIOYeHUN (LUeGHS, KaMHel, Kuprnvuyer 1 T.4.).

Mpu 3TOM NPUMEHEHUE PYYHbIX U MEXaHNYECKMX TpamMBOBOK HENOCpeACTBEHHO Ha TPyOONPOBOAOM HE AOMYyCKaEeTCs.

MpumevaHus: 1. MNpy yCTPOMCTBE 3aLUMTHOIO Crosi MecTa coeauHeHui Tpybonposoada creayeT OCTaBMnsATb He3achbiNaHHbIMU.

2. B 3MHee BpeMsi yCTPOWCTBO 3aLUMTHOTO CMOsi JOIMKHO MPOM3BOAUTLCS HE3aMeP3LLMM FPYHTOM.

MoHmaxHble pabombi

11.3. MNepep yknagkon Tpy6sl na MBI, MHM, M, NMBX gormkHbl noaBepratbes TWwaTenbHOMY OCMOTPY C LieNblo 0O6HapyXeHns TpeLLyH, Noapes3os,
PUCOK 1 OpYrMX MexaHUYeCKMX NOBpeXaeHUIA rnybruHon 6onee 5% TonwmHbl cTeHku. Mpu obHapyxeHun aedekToB Tpybbl 0T6pakoBLIBaOTCS.
OBanbHOCTb NNAcTMaccoBbIX TPYO Npu yknaake kaHann3aLMOHHbIX CeTel He JormkHa npesbiwatb 0,02 anamertpa Tpyobl.

11.4. KonnyecTBo packnagbiBaembix BOOSb TpaHLLen TPy AOMKHO onpeaenaTbCs CMEHHOW BbipaboTKOM.

B s3umHui neprog npu TemnepaTtype Bo3gyxa Hmke 0° C moHTax Tpybonposogos us MM v MBX cnepyet npon3BoanTb B TpaHwee. MoHTax
sogonposogos u3 M n MBX Tpy6 (Bknoyasa cOopky coeanHEHWI Ha Pe3nHOBLIX KOIbL ax) criegyeT NponsBoanTb Npy TemrnepaType Bo3gyxa He

Hwke muHyc 10° C.

11.5. MoHTax nnacTtmaccoBbIX BOAOMPOBOAOB B NpoLecce COBMELLEHHOW NPOKaaKku crnegyert npon3BoanTb TOJIbKO MOCIe OKOHYaHUA
MOHTaXXHbIX U NU30NALNOHHbIX pa60T Nno CTallbHbIM pr6OI'IpOBO,D,aM TennocHabxeHus, ropa4ero BOOOCHabXeHus n SJ'IGKTpOKaﬁeJ'IﬂM,
npoKnagbiBaeMbIM B TPYHTE, TYHHENAX UITN KaHanax.

11.6. CBapeHHble Unu cKreeHHble NnetTy copacbiBaTb B TPaHLLUEK He JOMyCKaeTCs.

11.7. CoeavHeHus (cBapka, CknevMBaHue, Ha Pe3nHOBbIX KoNbLax) Tpy6 B TpaHLUee criefyer NpousBoauTb METOAOM HapaluMBaHus.
CoepayHeHne HanopHbIX pacTpyGHbIX TPY6 13 MBX pekoMeHAyeTcs BhINOSHATL B TpaHLIee No crieayowein TeXHoNorm:

O4MCTKa OT IPsi3v U Macen rmajgkoro KoHLa oAHon Tpybbl 1 pacTtpyba apyrou;

HaHeceHWe Ha rmaJkoM KoHue Tpybbl kapaHalloM unvM Menom MeTku, o6osHavatoLen rnyorHy BOBUraHust KoHua Tpybbl B pactpyo;
nomMeLleHve NpogrnbHOro pesvHOBOro KornbL,a B nas pactpyba;

cMaska rnagkoro KoHua Tpyobl M pe3MHOBOrO KoflbLia U pacTpybe (4ns cMaskv MOXHO MCMOSb30BaTh XUAKOE MbISIO UK MblSbHbIA pacTBop);
BOBWraHve rnagkoro KoHua B pactpyb Ao METKU.

C6opky pacTpybHbix coeanHeHuii Tpyb u3 NMBX auamerpom Ao 110 MM pekoMeHZyeTcs OCyLIeCTBNSATb BpyyHy. [Anst Tpyb Gonbluero avamerpa
HeoGXoAMMO MCMOMb30BaTh HATSXKHLIE MOHTaXHbIE NPUCNOCOGNEHUS.



11.8. [Insl yMeHbLUEHUsI HanpPs>XEHUW B HAaNMOPHOM TPyGOMNpoBoae, Bbi3biBAEMbIX TEMMNEPaTYPHbIMU U3MEHEHUSIMU (B CryYae yKraakv npu
TemnepaTypax 6onee nntoc 10° C), cnegyet npegycMmaTpueaTh:

yKnagky TpybonpoBoga «3MenKomy;

3anonHeHve TpybonpoBoda XonoAHON BOAOKN Nepes 3achInkoii;

3acbinky TpybonpoBoaa B Hanboree XornogHoe BPpEMS! CyTOK.

11.9. MoHTax y3rnoB B KonoAuax AOJHKeH NPON3BOANTLCS OAHOBPEMEHHO C MPOKNaaKkon Tpybonpoeoaa.

MpucoeayHeHWe NnacTMaccoBoro TpyGonpoeoaa k draHuam, npeaBapuTeNbHO YCTAHOBMEHHBIM U MPUKPENIIEHHbIM K HWLLY UMK CTEHKaM
KoroAua, MeTannmMyeckmx hacoHHbIX YacTern n apMatypbl (6e3 3aTskku GONTOB), creayeT NPOU3BOAUTL Nepes 3acbINkon 3aLUTHOO Criosi.

OkoHuaTenbHas 3aTskka bonTos npon3BoaNTCA HeENnocpeaCTBEHHO nepe rmapaBnnM4yeCckumM nUcnbiTaHUEM.

11.10. MNepepn yknaakow NnacTMaccoBOro kaHanusaunoHHOro Tpybonposoaa AHO TpaHLEW AOIMKHO ObITb CMII@HUMPOBAHO MO YKIOHY.
Tpy6onpoBoA, YNOXEHHbIA Ha AHO TPaHLLEW, AOIMKEH BbIPABHMBATBLCSA MO OCK (B BEPTUKAmNbHOWM NMOCKOCTU) U 3aKpennsaTbCA NyTem noabueki n
NOACHIMKN FPYHTOM C NOCNeayloLWMM YNioTHEHNEM.

UcnbimaHue HanopHbIx mpy6ornposodos

11.11. VicnbiTaHue HanopHbIX NAaCTMACCOBbIX TPYGONPOBOAOB HAAMEXUT NPOU3BOAUTE HA NMPOYHOCTb M NIOTHOCTL (FEPMETUYHOCTD)
rMapaBnMyeckMM cnocoboM B COOTBETCTBUU C TpeGOBaHUSIMM HACTOSILLETO Noapasaena.

,D,OI'IyCKaeTCSI ncnbiTaHWe HanopHbIX NN1IAaCTMacCoBbIX pr60|‘|pOBO,ElOB NHEBMaTU4eCKnM crnocobom, npun 3TOM NopAaoK nposeaeHnsA pa60T n
Tpe60BaHVIFI 6e3onacHocTu yCTaHaBNMBakKTCA NMNPOEKTOM.

11.12. BenuumHa npeasapuTENbHOMO UCMbITATENBHOMO (M30bITOYHOIO) rMAPaBMMYECKOrO AABMEHNSI HA MPOYHOCTb, BbINOMHAEMOrO 40 3aCbINKW
TpaHLLeun 1 YCTaHOBKM apMaTypbl (rMapaHTOB, NpeaoXpaHUTENbHbIX KNanaHoB, BaHTY30B), AOMkHaA ObiTb paBHa pac4eTHOMY paboyemy AaBneHuto
Ons aaHHoro Tuna Tpyb ¢ koaddpuuneHTom 1,5.

BennunHa okoH4aTENbLHOro NCNbITATENBHOMO rMAPaBNMYECKOro AABMNEHMS Ha NMOTHOCTb, BbIMOMHSEMOro NOCre 3acbinkvi TPaHLLEN U 3aBEPLLEHUS
Bcex paboT Ha A4aHHOM yyacTke TpyGonpoBoda, HO 40 YCTaHOBKM MMAPaHTOB, NPeAoXpaHUTENbHbLIX KnanaHoB U BaHTY30B, BMECTO KOTOPbIX Ha
BPEMSI UCMbITAHUS YCTaHaBMMBAOTCS 3armyLUku, JOMkHa ObiTb paBHa pacyeTHOMY paboyeMy JaBreHuio Ana AaHHoro Tuna Tpyo ¢
koadpcpuumneHTom 1,3.

11.13. Tpy6onpoeoa 13 NnacTMaccoBbiX TPY6 CO CTHIKOBBIMU COEAUHEHUSIMU U COEAUHUTENBHBIMU AETansiMu CreayeT noaeeprath UCMbITaHUIo
y4yacTkamu AnuHon He 6onee 0,5 kv, a TpybonpoBoa U3 NoNMaTuneHa 6e3 CThIKOBLIX COEANHEHUI - yYacTkamu aAnvHon ao 1,5 km.

11.14. Jo npoBedeHusl UCTIbITAaHUS HANOPHbIX NACTMACCOBbIX TPYGONPOBOAOB C paCTPYGHLIMU COEAUHEHUAMM, YNIIOTHAEMbIMU PE3MHOBLIMU
KonbLamu, no Topuam TpybonpoBoaa 1 Ha OTBoAax HEOBXOAMMO yCTpamBaTh BPEMEHHbIE MU MOCTOsIHHbBIE YNOPbl. 3HaYeHUs NPOAOIIbHbIX
YCWUNMiA B TC, BO3HMKAIOLLMX NPU UCTIbITAHUM TPYyGONpOBOAOB, NpuBeaeHbI B Tabn. 18.

Tabnuua 18

YuacTtok Tpy-6onposoaa HapyxHbit anametp Tpybonpoeoaa, MM

63 75 90 110 140 160 225 280 315

Mpsimoi 0,47 0,66 0,95 1,42 2,31 3,01 5,96 9,23 11,68
OtBog yron 90° 0,66 0,94 1,35 2,02 3,26 4,26 8,43 13,1 16,5
To xe, 45° 0,36 0,51 0,73 1,1 1,77 2,31 4,56 71 8,94
(135)
To xe, 30° 0,24 0,34 0,49 0,74 1,2 1,56 3,1 4.8 6,5
(150)

11.15. I'Ipe,u,BapMTeanoe rmapaennyeckoe UcnbiTaHMe HanopHbIX NJ1aCTMaCcCoOBbIX pr60|'|poBOﬂ,OB crnegyert npon3BoanTb B CriegyrolemM nopaake

pr6OI'IpOBO,EI, 3anonHUTbL BOAOW 1 BblepXKaTb 6e3 AaBneHus B TedeHve 2 y;
B pr60nposo,qe co30aTh UcnbiTatenbHOE AaBneHne n nogaepxueatb ero B re4eHune 0,5y;

UcnbiTaTenbHoe AaBneHue CHU3NUTL [0 pacyeTHOro paGoyero U NpousBecT ocMoTp TpyGonposoaa. Beinepxka TpyGonposoaa nog paboumm
JaBrneHueM npomssoauTcs He MeHee 0,5 u.

Beuay aedopmanum o6onoukn TpyGonpoeoaa HeoGXoANMO Nnoaaepueath B Tpy6onposoae ucnbiTaTenbHoe Nnu pabodee AaBreHne NoaKkaukomn
BO[bI.

11.16. HanopHbIi nnacTMaccoBbI TPyOONpoBOA CHATAETCS BbiAEPKaBLUMM NpeaBapuTenbHOe rmapaenuyeckoe UCnbiTaHe, ecnm nosa
ucnbiTaTenbHbIM JaBNeHneM He 0BHapyXXeHO pa3pbiBOB TPYO MnK CTHIKOB U haCoHHbIX AeTanew, a nog pabouim AaBneHWeM - He 0GHapyXeHo
BMOMMbIX yTEYEK BOAbI.

11.17. NpoBeaeHMe OKoHYaTENbHbIX TMAPABNNYECKUX UCMIBITAHUIA Ha MAOTHOCTb HAMOPHbIX MIACTMACCOBbLIX TPyBoNpoBoaoB HEO6X0AMMO
HauMHaTb He paHee YeM Yepe3 48 4 C MOMEHTa 3acbINku TPaHLUEeN U He paHee YeM Yepes 2 Y4 nocrne 3anonHeHus Tpybonposoaa BOAON.

11.18. OkoHYaTenbHoe rmapaBnuyeckoe UCnbITaHWe Ha NAOTHOCTb MPOBOAUTCA B CriefytoLem nopsake:

B Tpyb6onpoBoae crepyet co3gath AaBrieHne, paBHOe pacyeTHOMY paboyemMy AaBneHWIo Anst AaHHOMo Tuna Tpyo, U noaaepXkuBaTh ero 2 4; npu
nageHuu gaenexus Ha 0,02 Mra (0,2 KFC/CM2) NPOmn3BOANTCA NOAKaYKa BOAbI;

AaBneHne nogHUMMarT A0 YPOBHA UCNbITaTeNbHOro 3a nepuoj He 6onee 10 MUH U nogaepXXnBakoT ero B TedeHune 2y,

Mpu nageHun gasneHus B 3TOT nepuogd Ha 0,02 MrMa (0,2 krc/cm 2) npomn3BoanTCA Noakadka BoAapl. MNocne aToro 3amepsieTca yredka Bodbl NyTem
3amepa KonmnyecTBa BoAbl, 4OOABMNEHHOr0 Ans NOAAEPXaHUs UCNbITaTENbHOIO AaBMeHus.

11.19. HanopHbI NnacTMaccoBbIi TPYOONPOBOA CUMTAETCS BblAEPKABLUMM OKOHYATENbHOE MMAPaBINYECKOEe NCMbITAHNE Ha NSIOTHOCTb, eCNn



npun ncnblTatenbHOM AaBneHnn (baKTMHeCKaﬂ yTedKka BoAbl N3 pr6OI'IPOBO,D,a He 6yp,eT npesbilwaTb 40NYCTUMbIX BENMUYNH, YKa3aHHbIX B Tabn. 19.

11.20. FM,qpaBaneCKme MCNbITaHUSA KaHaNM3aLUNOHHbIX CETEN N3 NNaCTMacCOBbIX pr6 crnieayet Npon3BoaNTb ABaXKdbl:

Tabnuua 19
HapyxHbin [JonycTtrmasi BenuumMHa yTeuku Ha ydacTok Tpybonposoda AnvHom 1 kM, n/MuH
anametp Ons Tpy6 w3 MBI, MHM, MM v NMBX ¢ Hepa3beMHbIMK (CBapHbIMMU, ans Tpy6 n3 MBX ¢ pacTpy6HbIMM COEANHEHNSIMU 1
KrneeBbIMW) COEANHEHUSIMU pPe3VHOBBIMU KOMNbLaMu
TPYy6, MM
63-75 0,2-0,24 0,3-0,5
90-100 0,26-0,28 0,6-0,7
125-140 0,35-0,38 0.9-0,95
160-180 0,42-0,5 1,06-1,2
200 0,56 1,4
250 0.7 1,55
280 0,8 1,6
315 0,85 1,7
355 0,9 1,8
400-450 1,0-1,05 1,95-2,1
500-560 1,1-1,15 ,2-2,
630 2 24

6e3 konoaues (NpeaBapUTENbHOE) M COBMECTHO C KONoALaMu (OKoHYaTernbHoe).

I'Ipmmeanl/le. I'IpM Konoguax, He nMmerLwnx BHyTpeHHeIZ n Hapy)KHOVI rmapounsonauum ncnbiTaHne prGOHpOBO,EIOB COBMECTHO C konoauamu He
npoBOAUTCA.

11.21. MpeaBapuTenbHble UCNbITaHWS TPYGONPOBOAOB KaHaNM3aL K crieflyeT NpoM3BoANUTL y4acTkamMu Mexay KoroAuamu BbIGOPOUHO No
yKasaHuio 3aKazimka (OAMH U3 NATU yyYacTkoB). Ecnn pesynbTaThl BoIGOPOUYHOrO UCTIbITAHUS HEeYOOBNEeTBOPUTENbHbI, TO UCTIbITAHUSM NOANexXaT
Bce yyacTku TpyGonposoga.

MpeaBapuTenbHbIE UCTIBITAHUS CriedyeT NPOBOAUTL MPU He3ackinaHHOW TpaHLuee noA ruapaenuyeckum gasneHnem 0,05 Mrla (0,5 krc/cm 2) c
BbIAEPXKKOW B TedeHue 15 MUH.

anIMel-laHI/IFIZ 1. I'Ipm OTCYTCTBUU BUOUMbBIX YyTEHEK BObl B CTbIKOBbIX COEANHEHNAX NO NadeHUo gaBneHna OonyckaeTca nognep>xXneatb
ncnbiTaTenbHoe AaBneHne NoaKaykon BoAbl.

2. Mpw npoBeAeHWN NpeaBapuTENbLHOIO UCMbITaHWSA KOHLbI TPYOONpoBoOAa B kKoNoAuax credyeT 3akpbiBaTb 3arnyLukamu.

11.22. OkoHuaTenbHoe ucnbITaHne TpybonpoBoaa kaHanu3aLum COBMECTHO C KoroduamMm Takke cneayer Npou3BOANTL BbIGOPOYHBIM MOPSAKOM
(aBa CMeXHbIX M3 NATK y4acTKoB). MNpy 9TOM UCNBITHIBAIOT ABa CMEXHbIX YHacTKa C MPOMEXYTOYHbIM KOMoALEeM U KoroAuamMu no KoHuam
TpybonpoBoaa. Y4acTok Ansi OKOHYaTeNbHbIX MCMbITaHWA BIOMPAETCs N0 ykasaHWIo 3akaadymka. [py okoHYaTenbHOM UCTIbITAHUM Ha NNOTHOCTb
ruapaBnuyeckoe AaBreHne co3naeTcs 3anonHeHneM BoAoM BepXHEro konoaua (KOHLbI HEMCNbITbIBAEMbIX YHaCTKOB Tpy6onpoBoaa B BEPXHEM U
HVKHEM KoroALax 3akpbIiBatoT 3arnyLukamu). VicnbiTbiBaemblid y4acTok TpyGonpoBoaa NpU3HaETCs BblaepKaBLUMM UCTbITAHUE Ha MAOTHOCTb,
€Ccnu BennYmMHa yTedkn GyaeT MeHbLUEe UMK paBHa A0MYCKaeMOoW BENMYMHE YTEYKM Yepes CTEHKM U AHWLLE Konoaues Ha 1 M X ryGuHbI,
COOTBETCTBYIOLLEN AOMNYCKAEMON BENMUMHE YTEYKW, NPUHUMAEMON Ha 1 M AnnHbI 6ETOHHBIX U xene306eTOHHbIX TPY6, AMaMeTp KOTOPbIX paBeH
BHYTPEHHeMy AnaMeTpy KoroAues corfacHo Tabn. 15 rmaebl CHYIM o HapyHbIM CETSM U COOPYKEHUSIM BOAOCHaBXeHUs 1 kaHanu3auuu.

12. MoHTaXHble paboTbl NpU YCTPOUCTBE BHYTPEHHUX ceTei

12.1. MoHTax BHYTPEHHUX CETeN, Kak NpaBusio, AOMMKEH BbINOMHATHCSA U3 YKPYNMHEHHbIX Y3roB 1 OroKoB.

MpyvmedaHue. B oTaenbHbIX Criyqasix AOMYCKAEeTCs MOHTaX Y3roB CUCTEM BHYTPEHHMX TPy6ONpoBOJOB N0 MECTY.

12.2. [lo Hayana MoHTaxa JoskHa bbiTb obecnedeHa MakcumarnbHas CTpouTernbHas rOTOBHOCTb (YCTaHOBMEHbI BCe KpenneHus, dpyTnspol B
NepekpbITUAX U CTEHAX, OLUTYKaTypeHbl CTEHbI U T.M.), @ TaKke 3aKOHYEHbI BCE 3NeKTPOra3ocBapoyHble paboTbl.

12.3. Mecta coegnHeHusa TpybonpoBOAOB credyeT pacnonarate Ha paccTosiHUM He MeHee 50 MM OT KpenneHus.

12.4. MNpwn cbopke hnaHueBbIX COEAMHEHU TPYOONPOBOAOB 3anpeLlaeTcs ycTpaHeHe nepekoca draHues nyTeM HepaBHOMEPHOrO
HaTsArMBaHNs 6ONTOB M yCTPaHeHUe 3a30pOB Mexay riaHLaMu Npy NOMOLLM KIMHOBBLIX NPOKMaZoK 1 Lwaib.

12.5. CaHuTapHo-TeXHNYeCKMe kabuHbl 1 Broky ¢ NnacTMaccoBbIMU TPyH6aMu OOMMKHbI ObITb CHaBXeHbI MapKUPOBOYHLIMU BUpKaMmn NN NMeTb
MapK/pOBOYHbIE 3HAKN.

12.6. CaHUTapHO-TEXHUYECKME KaBWHbI JOITDKHBI XPaHUTLCS B pabodeM NOMoXeHUN Ha CnnaHnpoBaHHbLIX MoLaaKax, yCTaHOBMNEHHbIMY Ha
AepeBsHHbIE NOAKNaAKW, NPV 3TOM BbICTYNatLLye BHWU3 AeTanu NnacTMaccoBbiX TPY6 AOMKHBI HAXOAUTBCSA Ha PacCTOSHUM HE MeHee 2 CM OT
NMOBEPXHOCTN OCHOBAHWS, HA KOTOPOM YCTaHOBIEHbI KabWHbI.

12.7. lNpn MoHTaxe TpybonpoBoaoB criedyet cobnogaTthb:

paccTosiHue Mexay KpenneHusiMu;

TpebyeMble N0 NPOEKTY PacCTOsIHKSA (B CBETY) Mexay nrnacTMaccoBbiMu Tpybamu u Tpybamy OTONNEHUsI U TopsiHero BoJOCHabXeHus;
NAoTHOE NpuneraHve K onopam nnacTMaccoBbIX Tpyo;

TEXHOSIOMIO BbINOSIHEHUSA COEANHEHWIA.

12.8. lNpwn cKpbITOM NPOKNaaKe MIacTMaccoBbiX TPYOONPOBOAOB BHYTPEHHSS MOBEPXHOCTb JIOKOB UMK LLMTOB, 3aKpbiBaloLLMX 60po3abl v
KaHanbl, He JOJkHa UMETb OCTpPbIX BbICTYMNOB, rBO3AEN U T. M.

12.9. EOpOSD,bI U1 KaHarnbl crnegyeT 3akpbiBaTb nocne rmgpaBiindeCcKoro NCnbiTaHnAa pr6onposo,qa npu Hann4yun B HEM pa60qero OaBneHua,
4YTOGbI yﬁe,D,VITbCFI B OTCYTCTBUU rlOBpe)KD,eHVIVI pr60ﬂpOBO,D,a npuv 3agernke.

12.10. IMpu cbopke pe3b6OBbLIX COeANHEHMIN MNACTMaCcCOBbIe HaKUAHbIE raikv OOMMKHbI ObITb HABEPHYTHI HAa BCIO ANMUHY pe3bObl rarikv, Npu 3ToM
AomkHa BbITb cobrnoeHa COOCHOCTb MEeTanIMYeckmx 1 NacTMaccoBbIx AeTanen. MoBepxHOCTb pe3bObl MeTannMyeckon Aetanu AormkHa ObiTb
poBHOWN, YMcTo 1 6e3 3ayceHLeB.



12.11. 3aT$|)KKy HaKngHbIX raek cnegyer npom3soauTb cneyunarbHbIMU KNoYamMun. I'IpmmeHeHme rasoBbIX KItoYen He nonyckaetca.

12.12. MnacTmMaccoBble HAKUAHbIE Fakn, CHATbIE C METANNMUYECKUX AeTanen B NPoLEeCCE MOHTaXHbIX UMU PEMOHTHbIX paboT, MPUMEHATb
BTOPWYHO, KaK NpaBuIio, He J0MYyCKaeTCs.

12.13. Yncno coeguHeHui NnacTMaccoBbIX TPYO AOMKHO BbITb MUHUMAIbHLIM.

12.14. Tpy6Gbl 1 NneTn Tpy6onpoBOAOB AOMKHbI YKNaAbIBATLCS HA CMAHUPOBAHHYH Y POBHYHO MOBEPXHOCTL, HE COAEPXKALLYH OCKOJKOB CTEKNa,
OCTpbIX KAMHeWn, WebHa 1 T. n.

12.15. Mmapaenunyeckoe ncnbiTaHve Tpybonposoaa credyeT NPOBOAMTL NPU NOMOXUTENBHOW TEMMNEPATYPE OKpYXKatoLLe cpebl He paHee Yem
Yepes 24 4 nocrne BbINOSNIHEHNS nocnegHero Kreesoro coeanHeHna U He paHee 4YeM 4yepes 2 4 nocre BbINOSIHEHNS nocnegHero ceapHoro
coeanHeHus.

12.16. BenuumHy ncnbITaTenbHOro AaeneHns B Haubornee NOHWKEHHON TOYKE HANoOpHOro TpyGonpoBoaa crieyet NpMHMMaTh paBHOW ans Tpyb
vna: T - 1,5 MMa (15 krc/cm2); C - 0,9 MMa (9 krc/em2); CI - 0,6 MMa (6 krc/em2); 11 - 0,38 MMa (3,8 krc/cm 2).
12.17. Mmapaenunyeckoe ncnblTaHve cneayet NPou3BOAMTL NOcHne 3anonHeHns TpybonpoBoaa BOAOM U MPOBEPKM OTCYTCTBUSI B HEM BO3Ayxa

BblAEPXKKOV NoA UCTIbITaTeNbHbIM AaBrneHmeM He meHee 30 MVH 1 BHELIHUM ocMoTpoM Tpybonposoga. Ans Tpy6onpoeoaos 13 MBM u MHM
[OaBreHve B Nepro UcnbiTaHns 1 ocMoTpa TpybonpoBoaa crieayeTr NoaepXvBaTh Ha 3afjaHHOM ypoBHeE [C oTknoHeHneM He Gonee 0,05 Mla

(0,5 krc/em2)]. TpyBOnpoBOA CHMTAETCS BbIAEPKABLUAM UCTIBITAHUE, €CIN He ByAeT OBHAPY)KEHO TEYM UMK APYIrUX [eeKTOB.

12.18. MoHTax Tpy6onpoBoA0B NPOU3BOACTBEHHbIX CTOUHbBIX BOA NPOU3BOAUTCS C COOMNoaeHeM TpeGoBaHuiA, aHanoruHbIX ykasaHHbIM B .M.
12.7, 12.14-12.16.

12.19. Mpn MOHTaxe cucTeM ObITOBOM kKaHanU3aLMu Npy cCoeAMHEHU Maakux KOHLLOB YyryHHbIX AeTarnein ¢ nnactMaccoBbiMu Tpy6amu nnm
rnagKkoro KoHLa nnacTMaccoBoi Tpybbl C YyryHHbIM pacTpybom Ha pe3vHOBOM KorbLie criedyeT UCnonb30BaTh YyryHHble geTtany 6e3 HannbiBoB U
paKkoBMH Ha pabourx NOBEPXHOCTSAX.

12.20. KoHonaTKu 1 YeKaHku npu 3agenke CTbIKOB NpAabo U LEMEHTHbLIM PpaCcTBOPOM AOSMKHbI MMETbL MMaaKyto NOBEPXHOCTb U CKPYrNeHHble
KPOMKMW. B npouecce pa6OTbI He OO/MKHbl HAHOCUTLCA yaapbl MO NiacTMacCcoBbIM AeTanAaMm.

12.21. Mpu ycTaHOBKe CaHUTaPHO-TEXHUYECKMX KaOWH Ha MeXayaTaxHble NepPeKpbITUS MNacTMacCoBblE KaHaNM3aLNOHHbIe TPYGbl AOMKHbI
COeaMHATLCS Mexay coboii Npu CTPoromM cobnmtoAEHNN COOCHOCTH CTOSIKOB. COEANHEHNE MEXIYITaXHbIX BCTABOK CO CMEXHBIMU AeTansiMu
criegyeT OCYLUECTBMSATL C MOMOLLbIO PE3VHOBBIX KOTELL.

CoepayHeHVe kaHanM3aLoHHbIX TPYO M haCoHHBIX YacTen criefyeT NPou3BoaMTL C UCMONb30BaHWEM NMPUCMTOCOBNEHNI TUNA LLEMHbIX KIoYel ¢
32XMMHBIMUW YCTPONCTBaMU, CHAGKEHHBIMU PE3VHOBLIMM MPOKNaakamu 1 06ecneyYnBaoLLMMmN COXPAHHOCTb U NMaBHOE NepemeLleHne
nnacTMaccoBbIx AeTanew.

12.22. [Ina moHTaa nnacTmMaccoBbIX CUGOHOB, MEPENNBOB U BbIMYCKOB CreAyeT NPUMEHATb TOPLOBbIE Y HAKUAHbBIE KIOYUM.
12.23. MoHTax BogoCTO4HbIX cTOsikoB 13 MBI n MNBX crnegyeT npon3soanTb MO CXEMe KCHU3Y BBEPX».

12.24. PaccTaBrneHHble MO BbICOTE 34aHNS B HECKOJbKO HAKIIOHHOM MOSIOXKEHUN pr6bl AOJDKHbI ONMPaTbCA Ha cneunarnbHble NoAKNaaku nnm
MeXOyaTa)KHble NepeKkpbITUA. BcraensaTtb pr6bl B paCpr6bI 00 nx coeauHeHuna He cnenyer.

12.25. lMpun ncnonb3oBaHUM ByXT AN BOAOCTOYHbIX CTOSIKOB FOTOBYHO MMETb HaMaTbiBalOT Ha 6apabaH, KOTOpbIV JOMKEH UMETb HEBOIbLLYIO
KOHYCHOCTb.

12.26. Mocne HamoTku ByxTy HEOOXOAUMO 3aKpENnUTb 3NacCTUYHLIMK (BEPEBOYHBLIMU, CTanbHbLIMK, NNACTUHYATLIMK UK Op.) XOMyTaMu He Gonee
yem vepe3 1,5 M NO ANVHE OKPYXHOCTWU.

Mpu HamoTke Tpy6 cpeaHenerkoro Tvna 6e3 NPoMeXyTOYHbIX CBapHbIX COeAnHeHu anameTp 6apabaHa JomkeH ObiTb - Ansg Tpy6: Dy =75 Mm - 2
M; Dy =90 MM - 2,5 M; Dy =110 mm - 2,8 M.

Mpy n3roToBneHnn ByxT-CTOSIKOB CBAapHOW KOHCTPYKUMK U3 TPY6 Dy = 75 1 90 MM cpegHenerkoro Tuna anamerp 6apabaHa onpegensioT no
AaHHbIM, NpuBeAeHHbIM B Tabn. 20.

Tabnuua 20
PekomeHayembii gnametp 6apabaHa ans HamoTku Tpyb (B M)

HapyLiit auameTp Tpyo, MM Npv TeMnepaType Bo3fyxa B npolecce HamoTku, °C

Bbile 10 °C ot nntoc 10 go 0 °C ot 0 go muHyc 10 °C
75 2,2 2,5 2,8
90 2,7 2,9 3,2

12.27. rVI,D,paBJ'IVNeCKVIe ncnblTaHUA CUCTEM BHYTPEHHUX BOAOCTOKOB OCYLLECTBNAKT NyTEM 3anoJyIHEHUNA UX BOJOW Ha BCIO BbICOTY CTOAKOB.
Ucnbiranus NpoOBOAAT NOCIE HAaPYXHOro OCMOTpa pr60I'IpOBO£I,OB N yCTpaHeHNA BUONMbIX ,Ele(beKTOB. rVI,ElpaBJ'IVNeCKOG ncnbiTaHUe CKNeeHHbIX
pr60I'IpOBO,EI,OB crnegyer HavnHaTb He paHee YeM Yepes 24 4 nocne BbINOMHEHUSA NOCneaHen cknerku. Cucrema BOOAOCTOKOB CYMTaETCs
Bbl,D,ep)KaBLLIeVI ucnbITaHue, ecnv no ucredeHun 20 MUH Nocrne ee HamnorHeHus npn Hapy>HOM OCMOTpe pr60ﬂp0BO,D,OB He oGHapy)KeHo Te4um
mnnun apyrmx ,D,ed)el(TOB, a YpOBeHb BOAbl B CTOAKaX He MOHU3UIICA.

12.28. 3apenky wWrpab, kOpoOOB 1 OTBEPCTUI B MEXOYITAXKHBIX MEPEKPLITUAX CNEAYET BbIMOMHATL MOCHe OKOHYaHUS BCeX paboT MO MOHTaxy 1
UCMbITaHUIO TPYGONPOBOJOB.

TMPUITOXXEHUE 1
COPTAMEHT HAMNOPHbLIX TPYB U3 MHM NO [OCT 18599-73*
HapyxHbin Toﬁe;ﬁmamc?elknﬁ M Macca CpepgHe-nerkunn Tun Cll,  Macca CpegHui tvn C, Macca Tsxenwih Tun T, Macca 1
anametp, Mm w " ’ 1M, kr TOJLWMHA CTEHKM, MM 1M, Kr TONWMHA CTEHKU, MM 1 M, KT TOJNWMHA CTEHKM, MM M, KI
10 - - - - - - 2 0,05
12 - - - - - 2 0,062

16 - - - - 2 0,088 2,7 0,111



3,6
4.3
5,2
6
6.7
7,7

0,189
0,24
0,359
0,561
0,797
1,14
1,68
2,19
2,74
3,7

N
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Joomooabw
W_aNO NN

- O
[NN

0,145
0,222
0,345
0,531
0,845
1,2
1,71
2,52
3,28
4,01
5,53

454

Mpumeyanwue. Mpyumep ycrnoBHOro 0603HaveHNs TPyObl, U3rOTOBIIEHHOW U3 NONMITUIIEHA HU3KOW MAOTHOCTU HapyXHbIM AnameTrpom 40 MM, Tuna
C, - Tpyba MHMKOC, MOCT 18599-73.

HapyxHbin
anamerp, Mm

10

630

Terkun Tun J,
TOMNMHA CTEHKK, M

15,4

COPTAMEHT HAMNOPHbLIX TPYB U3 NBM NO OCT 18599-73*

0,299
0,478
0,627
0,935
1,22
1.53
1,95
2,47
3,05
3,84
4,72
5,98
7,49
9,52
12,1
15,2
18,8
23,6
29,8

Macca CpegHe-nerkun Tun Cll,
1M, Kr  TONWWHA CTEHKU, MM

Macca

0,248
0,314
0,494
0,675
0,977
1,446
1,841
2,302
3,02
3,83
4,69
5,95
7,36
9,17
11,62
14,72
18,6
23,5
29,11
36,53
46,15

CpegHun tun C,
1M, KI TOMLWHA CTEHKM, MM 1 M, KT TOJLWMHA CTEHKA, MM 1 M, KI

Macca

0,15
0,196
0,286
0,427
0,684
0,971

1,38

2,04

2,65

3,3

4,33

5,45

6,77

8,55

10,5

14,2

16,7

211

26,9

33,9

TMPUTTOXXEHUNE 2
Tsoxenomt Tun T, Macca
2 0,051
2 0,064
2 0,091
2 0,117
2,3 0,169
2,9 0,271
3,6 0,418
4,5 0,651
57 1,08
6,8 1,47
8,2 2,11
10 3,14
11,4 4,07
12,7 5,07
14,6 6,66
16,4 8,41
18,2 10,4
20,5 13,1
22,8 16,2

20,3

MpumedvaHue. Mprumep ycnoBHOro 0603HauYeHUst TPyObl, M3rOTOBNEHHON M3 NONUITUNEHA BbICOKOW MIOTHOCTU HapYXHbIM AnameTpom 315 mm,
Tuna C, - Tpy6a MNBM315C, TOCT 18599-73.

YCnoBHbI

HapyxHbin

npoxo4, MM OWaMeTp, MM

COPTAMEHT HAMOPHBLIX TPYB U3 MONUMPOIMAIIEHA MO TY 38-102100-76

TNerkvn, Py =0,32 Mna

(3,2 KI'C/CMZ)

0,68
0,91
1,14
1,48
1,86
2,29
2,9
3,57
4,47
5,64

Tun Tpy6

cpegHun, Py =0,6 Mna

2,4
3
3,6
4,3

6.0

13,4
15

(6 KFC/CM2)

0,33
0,54
0,73
1,05
1,64
2,04
2,55
3,31
4,21
517
6,55
8,1
10,14
12,86

TMPUITOXXEHUNE 3

TSKENbIA, Py =1 Mna

(10 KFC/CM2)
TOSLUMHA CTEHKU, MM Macca 1 M, Kr  TOMWMHA CTEHKU, MM Macca 1 M, KT TOJILLMHA CTEHKU, MM Macca 1 M, K&

2,5
3,1

0,21
0,33
0,50
0,80
1,15
1,64
2,46
3,17
3,99
5,19
6,58
8,12

MpumeyaHue. Mpumep ycnoBHOro o6o3HaveHns1 TpyObl, U3rOTOBMNEHHON 13 NonunponuneHa anamerpom 63 mm, Tuna C - Tpyba MMB3C, TY 38-

102100-76.

TNMPUTIOXEHUE 4



TPYBbI N3 HEMMACTN®NLIMPOBAHHOIO NONMBUHUITXITOPUAA (MBX-100) MO TY 6-19-99-78

Pagpl
CpenHuin [ Il (4 kr/cm?) Il (6 kr/cm?) IV (10 kr/cm?) V (16 kricm?)
HapyXHbIi Tvn Jl Tnn CN Tmn C mn T Tmn OT
macca macca macca macca macca
ANAMETP, M ronumHa CTeHKU, M TOMLLUMHA CTEHKK, M TOMLLUMHA CTEHKMK, M TOMLLMHA CTEHKK, M TOMLLMHA CTEHKK, M
M M 1™, K M 1M, K M 1M, K M 1M, K M 1M, K
r r r r r
10 1 0,045
12 1 0,055
16 1,2 0,09
20 1,5 0,137
25 1,5 0,174 1,9 0,212
32 1,8 0,264 2,4 0,342
40 1,8 0,334 1,9 0,350 0,525
50 1,8 0,422 2,4 0,552 3,7 0,809
63 1,9 0,562 0,854 4.7 1,29
75 1,8 0,642 2,2 0,782 3,6 1,22 5,6 1,82
90 1,8 0,774 2,7 1,13 4,3 1,75 6,7 2,61
110 1,8 0,951 2,2 1,16 3,2 1,64 5,3 2,61 8,2 3,90
125 1,8 1,08 2,5 1,48 3,7 2,13 6,0 3,34 9,3 5,01
140 1,8 1,21 2,8 1,84 4.1 2,65 6,7 4,18 10,4 6,27
160 1,8 1,39 3,2 2,41 4.7 3,44 7,7 5,47 11,9 8,17
180 1,8 1,57 3,6 3,02 53 4,37 8,6 6,88 13,4 10,4
200 1,8 1,74 4,0 3,70 5,9 5,37 9,6 8,51 14,9 12,8
225 1,8 1,96 4,5 4,70 6,6 6,76 10,8 10,8 16,7 16,1
250 2,0 2,40 4,9 5,65 7,3 8,31 11,9 13,2 18,6 19,9
280 2,3 3,11 5,5 7,11 8,2 10,4 13,4 16,6 20,8 24,9
315 2,5 3,78 6,2 9,02 9,2 13,2 15,0 20,9 23,4 31,5
355 2,9 4,87 7,0 11,4 10,4 16,7 16,9 26,5 26,3 39,9
400 3,2 6,10 7,9 14,5 1,7 21,1 19,1 33,7 29,7 50,8
450 3,6 7,65 8,9 18,3 13,2 26,8 21,5 42,7 - -

Mpumevanus: 1. | pag - obneryeHHbIR, NPUMEHSIETCSA TOMbKO Ans 6e3HanopHbIX cuctem 6e3 3arnybrneHns nux B rpyHT.

2. Mpumep ycnoBHoro o6o3Ha4veHUst TpyObl, M3roTOBMEHHOW M3 HennacTuduunposaHHoro normmeuHunxnopuga (MBX-100) psga lll HapyxHbIM
avametpom 200 mm - Tpy6a MBX200Il, TY 6-19-99-78.

TMPUJIOXEHUE 5
TPYBbI U3 HENNACTU®ULIMPOBAHHOIO NONUBUHUNXITOPUOA C PACTPYBAMMU
no TY 6-19-100-78
HoMMHaNbHBIA auameTp D, My CTonu_u/lHa CTEHKM TPYyO, MM,_vaa Macca Tpy6, kr, Tw_'lra
63 3 4,72
75 3,6 6,74
90 4,3 9,67
110 3,2 53 9,06 144
140 41 6,7 14,6 23,1
160 47 7,7 19 30,3
225 6,6 10,8 37,4 59,8
280 8,2 13,4 57,5 92
315 9,2 15 73 116
MPUITOXXEHUE 6
COPTAMEHT ®ACOHHbIX YACTEN U3 MOSNISTUNEHA
H/3KOW MNOTHOCT M ANA HAMOPHBIX TPYBEOMPOBOAOB MO OCT 6-05-367-74
HavmeHoBaHue Tun HapyxHbIn gnameTp coeaMHAeMbIX TPy6, MM
MydpTbl, yronbHUKN U TPONHWKN CuT 16-63
TpoviHuKK ClinC 75-100
n 140
20°16, 25°16, 2520, 32°25, 40°25,
Mepexoabl CnuT 40°32, 50°32, 50740, 6332,
63°40, 63°50

75750, 75°63, 90763, 90°75,
ChinC
110750, 11063, 110790
N 140110
20°16, 25°16, 2520, 32°16,

3220, 32°25, 40°!6, 40°20,

4025, 40°32, 50°16, 50720,
TpONuHKN NepexogHble C

5025, 50°32, 50°40, 63°16,

6320, 63°25, 63°32, 63°40,

63°50



75°63,90'63, 90°75, 110°63,

cn
110775, 110790
N 140110
Brynku nog donaHubl CuT 2563
cnucC 75110
N 140
YronbHWUKN € KpenexHbIM doraHLem C 20’1/2” Tpyo, 25’3/4’ Tpyo
TMMPUITOXXEHNE 7
COPTAMEHT BTYIOK MoO4 ®NAHLbI U3 MBM W MHM MO TY 6-05-051-38-74
MaTepuan Tun Hapy>HblIi AnameTp coeuHsieMbIx Tpyo, MM
T 63, 110-160
nBen
C 110 n 160
C 63
MHM
cn 90, 110, 160
TIPUTTOXKEHUE 8

COPTAMEHT MMACTMACCOBbIX TPYE KAHAJIIU3ALIMOHHBLIX U ®ACOHHbIX YACTEM K HUM MO FOCT 22689.0-77, FOCT 22689.20-77

HavmeHoBaHne YCnoBHbI Npoxog, MM
Tpyba 32, 40, 50, 85, 100
MaTtpybkn 5040, 50, 85, 100
KomneHcaunoHHble naTpy6ku 50, 85, 100
MepexogHble naTpybku 50740, 85750, 100°50 100785
MpunBopHble naTpy6kn 40, 50, 85, 100
CepenbyaTble NnaTpybku 5040, 85°40, 8550 100°50, 100°85
OtBogpl 92°31°, 135°, 150° 40°40, 50°40, 50°50, 85°85, 100°100
TpoWiHukn 45°, 60°, 87°30° 5040, 50°50, 85°50, 85°85, 100°50, 100°85 100°100
KpectosuHbl 45°, 60°, 87°30° 8550, 85°85, 100°50, 100°85, 100°100
[IByXNMOCKOCTHbIE KPECTOBUHbI (NpaBble U NneBbIe) 85°85°50; 100°85°50; 100°100°50
MydpTbl 50740, 50, 85, 100
PeBuaunun 50, 85, 100
3arnyLku 40, 50, 85, 100
HakuaHble raiiku 40, 50
YNnoTHUTEmNbHbIE Komnblia 40, 50, 85, 100

MPUJIOXEHUE 9
rMYBUHA 3ANOXEHUSA MMACTMACCOBbBIX TPYE B PYHT A1 KAHANU3ALMOHHBLIX CETEM (MPU IYCEHUYHOW HAMPY3KE 60 T)

my6uHa 3anoxeHus,

M
H B
Matepua APYKHbIT, CyIMHKa B
n B
n n X  MuHa
neckax X [pyHTOBbIE YCNOBUSA
avnamertp,
Tpyo MM 1,6 7/ V1 cynecs .
3 T
M w3
1,7 1im3
MHN 160 1T - - -
C
N
rBn 160 T - - - B cyrnuHkax n cynecsax yknagbiBaTb Mpu YCNOBUM NPOCTONO YNINOTHEHUS rPyHTa
C -
N
c s s
mBn 180 1 - - - Toxe
c Ho25 -
N
c s s
nen 200 N - - - «
c Oo25 -
n
C
MBI 225 1 - - - «
C Ho35 -
n
C
mBn 250 N - - - B cyrnuHkax n cynecsax yknaabieaTb NpyY yCroBUM MPOCTOrO YMMOTHEHWUS TPyHTA.
C [o 4 - B rmuHax TpyObl yknagbiBaTh NPy YCNOBUM YNNOTHEHUSA TPyHTa



n
0o 5
C
nen 280 N - - - BINWHAaX, CyrnyHKax 1 cynecax Tpyobl yknaabiBaTb Mpy YCNOBUM YMNOTHEHNS PyHTa
C Ho4,5 -
n
- oo
C 1,5
B 315 N - - - BINMHAaX, CyrnyHKax 1 cynecsx Tpybbl yknaabiBaTb Mpy YCIOBUM YNNOTHEHNS PyHTa
C po45 -
N
C
mBn 35 N - - - B Neckax TpyObl yknaabiBaTb Npy YCIOBUM NPOCTOrO YNIIOTHEHUS IPYHTA; B CYrTIMHKaX, Cynecsx
W IMHax yKknagbiBaTb TOMbKO Ha CnpodunMpoBaHHOE OCHOBaHWE Npu YCNOBMK TLIATENbHOTO
J(_|3 [o6 [o6 [05,5ynnoTHeHus rpyHTa B rMHax TpyGbl yKnaabiBaTh NPy YCroBUM YNOTHEHUS TPYHTa
C
nen 400 N - - - Toxe
C o6 [HOo6 Ho5
N
C
nen 450 N1 - - - Toxe
C o6 [HOo6 Ho4
n
nen 560 J1 - - - Toxe
C o6 [HOo6 [Ho
N 2,2
nen 630 T - - - «
C o6 [o6 -
N
i 160 1T, Ho 4 - B cyrnuHkax n cynecsax Tpy6bl
c . N yKnagblBaTb MpW YCNOBUM TLIATENbHOIO YNIIOTHEHWS TPYHTa
mn 180 1, + - Toxe
c .
mnn 200 no, - «
c . .
mnn 225 N, [o 6 - «
c fo4
mn 250 n, [o 5 - «
c [o 4 +
mnn 280 N, [o 4 -«
c . . .
n - - -
MBx 160 C . N N -
N
C
n - - -
MBX 180 C -
N
C
n - - - -
C o
N 1,5 B rmuHax Tpy6bl yknagbiBaTb Npy yCNOBUM TLLATENLHOTO YNMOTHEHNS TPYHTa
MBXx 200
c . . .
n - - - B rnunax Tpybbl yknaabiBaTe NpW yCroBUK TLLATENBHOMO YNOTHEHUS TPyHTa
MBx 225 C s o
n 1,5
c . .
n - - -
MBX 250 C | s Oo To xe
N 1,5
c . .
n - - - -
MBx 315 C | N Mo
N 1,5

YcnoBHble 0603HaYeHUsT: «,» - TPYObl MOXHO YKIaablBaTb Ha ryBuHy A0 8 M; «—» - TpyObl NPUMEHSTH HENMb3S.
TMPUITOXXEHUE 10
CBAPHbIE ®ACOHHbIE OETANN (HOPMAIb «BHUMMOHTAXCIELICTPOSI» KUEBCKUIA OUNUAN)




MM

Dy 32 40 50 63 75 90 110 140 160 225 315
A 90 95 100 125 150 180 220 280 320 450 630
MM
R= DH R= 1,5 DH
Dy 6 CekTopbl
OOMH nga TpUY OAMH nBa Tpyn
a 6 a 6 a 6 a 6 a 6 a 6
63 180 26 78 - - - 52 104 - - - -
75 215 31 93 - - - 62 124 - - - -
90 260 37 112 - - - 74 148 - - - -
110 340 45 137 29 88 - - 91 182 59 118 - -
140 435 58 174 37 112 - - 116 232 75 150 - -
160 595 61 199 43 128 - - 132 264 86 172 - -
225 720 93 280 60 180 45 136 186 372 121 242 91 182
280 900 116 348 75 225 56 169 232 464 150 300 113 226
315 1000 132 390 84 254 64 194 260 520 169 338 127 254

MpumeyaHwue. Mpy N3roTOBNEHUM CBapHbIX OTBOAOB Ha CreLnanM3vpoBaHHOM 0GOpyaOBaHUM NOCNeaHEEe AOMKHO UMETL LUMPUHY YAEPXKUBAOLLMX
Tpyby xomyToB a = 20 MMm.

TMPUITTOXEHUNE 11
CBAPHbIE ®ACOHHbIE AETAINU (TY 34-48-3MM-12-78 CKTB «QHEPrTONPOMMNOJIUMEP)
MM
Dy 63 110 160 225 315 400
A 190 215 240 270 315 360
MM
OT1BoAb! BeccerMeHTHble OTBOA (OAUH CErMeHT)
a=90°
Dy a=45 a=60 b R d R
b c' b c' B c'
63 325 175 315 180 270 190 385 175 295 357
110 345 185 330 190 305 215 400 185 305 369
160 360 195 355 205 340 240 415 195 310 374
225 380 205 390 225 380 270 450 205 350 422
315 415 225 435 250 445 315 500 225 390 471
400 455 245 475 275 510 360 530 245 405 489
TMPUITOXXEHUE 12
CBAPHbIE ®ACOHHbIE OETAIMN (HOPMAIb BTN KOHTOPbl FTEOMWHBOA)
[T gy -
MM
Dy 110 160
A 320 370
b 320 370
d 180 220




NPUNOXEHUE 13
HOPMATUBHAA NOKYMEHTALINA HA ®ACOHHBIE YACTU, U3TOTOBNAEMbBIE U3 TPYE NBX Dy OT 15 10 150 MM

LLindgop, Homep HanmeHoBaHue napenus
BX3.06.125A ®dnaHLubl BUHMNNACTOBbIE CBOGOAHBIE HA OTOOPTOBaHHON Tpy6e
BX3.06.126 MaTpybkn KOHLEeBbIE BUHUMACTOBbIE CO CBOGOAHBIMU (bnaHLamMmun Ha OTOOPTOBKE
BX3.06.127 TPONHWKN BUHMMNITACTOBbIE CO CBOBOAHBLIMK bnaHL,ammn Ha OTOOPTOBKE
BX3.06.128 TPONHWMKN BUHMNIACTOBbIE NPAMbIE
BX3.06.129 OTBOAb! BAHMMNMACTOBbIE C KOHLLEBLIMU NaTpybkamm 90°
BX3.06.130 OTBOAbI BUHMNNAcToBble NpsiMble 90°
BX3.06.131 OTBOAbI BUHUMNIIACTOBbIE NPSIMbIE C KOHL EBbIMU NaTpyokamu 135°
BX3.06.132 OTBoAb! BUHMNMNacToBble npsimble 135°
BX3.06.133 KpecToBuHbI BUHMNNacToBble co CBOOOAHbIMY hnaHuammn Ha oTOOpPTOBKE, CBapHbIE

BX3.06.158 Mepexoabl BUHMNNACTOBbLIE CO cBOBOAHBLIMY hriaHLamMu Ha oT6opToBKe
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