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YIAK 621.643.07 — 036.5(083.133)

HHCTPYKUHS MO MPOEKTHPOBAHKIO TEXHOJOTHYECKHX TPYyGONpPOBOLOB
H3_naactmaccoBux Tpy6. CH 550-82 /Toccrpoit Poccun. — M.: I'VII
LTI, 2000. —63 c.

Cozepxur TpeGOBaHHA NPOEKTHPOBaHHA TEXHOJNOFHuECKHX TpyGonpo-
BOAOB H3 IJIaCTMAcCOBHX TPYG AuamerpoM A0 [200r MM, mpeaHasHaueH-
HEIX AJf TPAHCHOPTHPOBAHHA KHAKHX H rasooGpasHHX BeUIECTB C pas-
AHYHLIME  DH3HKO-XHMHUECKHMH CBORCTBaMH (chpbe, Noay¢palpHKaTH,
peareHTH, NPOMEXYTOUHHE H KOHEYHHE NPOAYKTH, NOJNYYEHHHE HJH
HCRQJIb30BaHHbBIE B TEXHOJOrHYECKOM mpollecCe H AP.), K KOTOPHM Ma-
Tepuan TPYG XHMHYECKH CTOEK HJIH OTHOCHTEJIbHO CTOEK.

Hns  HHXKeHEepHO-TEXHHYECKHX DPaGOTHHKOB NpOBKTHHX OpraHusa-
nui.

Tabn. 24, ua. 7.
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uacratyros  BHUUIC, BHUIIHU Tennonpoekr MHUHMOHTaMXCHEUCTPOR
CCCP (nuxenepn O. B. IuGporenko, B. B. ITomosa), BHUUTBXII,
HITIO «Ilnactuks (umx. I'. M. 1Wanupo), HUTIPOUHC JIHIIO «Ilur-
MeHT» MHuuxumnpoma CCCP.

Coraacosana c locroprexsaasopom CCCP, I'VIIO MBI CCCP,
Munsapasom CCCP.

Penakropu — unxk. WU. B, Ceccun (Tocerpoi CCCP). wuux.
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CrpoHTeNbHBIE HOPMB CH 550-82

TocyrapcrseHinit Huctpyxuns
komurer CCCP no nenam N0 TPOEKTHPOBAHHIO
CTPOHTE/ILCTBA TEXHONOIHUECKHX -
{Tocetpoit CCCP) Tpy6onposonos

H3 NAACTMACCOBBIX TPY6

1. OBIIHE YKA3AHUA

1.1, TpeGoBarua Hacrosulei HMHCTPYKuHH HONXKHBH BH-
NOJHATHCA NPH IPOEKTHPOBAHHH TEXHOJOTHYECKHX TPY6O-
NPOBOROB H3 NJIACTMACCOBBHIX TPYO HADYXHBIM AHaMETPOM
no 1200 Mm Hu3 moamstuieHa Hu3koro masuaenus (TTHI),
NOJH3TAMAEeHa Brcokoro xasienus (IIBJ), nmonmumponusnena
(IIT1) u wHemjacTHGHUHPOBAHHOrO  NOJHBHHHJXJIODH]A
(TIIBX), npok/iaflBaeMHIX: .

Ha3eMHO H HaX3eMHO BHe 3QaHHH H B IOMELIEHHAX C
NpPOH3BOJACTBAMH, OTHOCSAILIHMHUCA IO NOXKapPHOH ONacHOCTH K
kateropuam I’ u I, And TpaHCIOPTHPOBAHHA BpPElHLIX Be-
mwecrs 3 kaacca omacuocrd, Tpyanoropiounx (TI) n (me-
ropioynx (HT) BewiecTs, a Tax)Ke A/S1 TPAHCNOPTUPOBAHHA
cepHOft M COJMAHON KHCJIOT, pacTBOPOB eIKHX Liejoued KoH-
UEHTPAUMH H TeMIepaTyphl, yKa3aHHHX B Tabu. 1;

Tabauua 1

HonycTuMble KOBUEHTPAUUH H TemIepaTypa AAs
TPAHCNOPTHPOBAHHA 0O TPYGONPOBORAM H3 NAACTMACCOBRIX TPYSO

Martepuan

TPY6 cepuolt KuCAOTH CONAHON KHCIAOTH eaKKX uienouedt

KoHuen- |[Temnepa- KoHuer- |Temnepa- Kouyex- |Temuepa-
Tpauus, % | Typa, °C |rpauus, % | typa, °C |Tpauus % | vypa, °C

TIHI, Ho8 | Ho40 | Jo 35 | Ho 40 | Mo 50 | Ho 40
B » 80 > 40 > 20 > 40 » 30 » 40

1 > 40 > 60 > 20 » 60 » 30 » 60
nBxX » 40 | » 40 » 35 s 60 » 40 » 40
Or 40 » 60 Or 40 » 60
xo 60 ! Ro 50
YTBepxpena
Buecena
NOCTRHOB/IEHUEM
I:g:::';fgf‘;szu TFocymapcrsennoro Cg 0K BBEACHHS
peiicTBHe
CREUHAbHbIX no ::r:;e::pgfrgfwma 1 susaps
CTponTeAbHHIX paGor or 22 anpexs 1982 r. 1983 r.
Ne 102




NOA3EMHO JAJA TPaHCIOPTHPOBAHHA TOPIOYHUX TIas30B
(I'T), roprounx semects (I'B), ropiounx xuakocreir (1K),
TI u HT.

Ilonyckaerca MpoKAaXbBaTh TPYGONPOBOAL H3 MOJHBH-
HHJAXJOPUAHHNX TPYO luamerpoMm xo 110 MM ¥ noausrthie-
HOBHIX prﬁ, HMEIOUWHX H3OJAUHIO U3 HECropaeMuix MaTe-
puaxnos, Ans TpaHcnoprHposanua TI u HI' B nomemenusax
C NPOH3BOACTBAMH IO IOXKapHOH 6e30IaCHOCTH OTHOCSIIH-
MHUCA K KaTeropuun B, 3a HCKJIOUCHHEM CKJIajACKHX HAoMe-
IeHuH.

Hacrosmas WRCTpyKuust He pacupocrpaHsiercs Ha Npo-
EKTHPOBAHHE TEXHOJOIHYECKHX TPYGONPOBOLOB 3NEKTPOCTAH-
UHil ¥ IaXxT, a TaKKe TPYyGONPOBOALOB, NMOXBEpXKEHHBIX AH-
HaMH4YeCKHM HarpyskaM, npeiHasHayeHHHX Jafd INHEeBMO-
TPAHCIOPTa H rasocHabxenus ropoZioB ¥ NPOMBIUJIEHHHX
NPEeANpPHATHA: CNeLHAJbHOrO HasHAyeHHs (aTOMHHIX, Tepe-
ABHXKHHEIX, CYAOBRIX H APYTHX arperatoB) H NOJKOHTPOJIb-
Hux opraHam locroprexnanzopa CCCP.

Npumeganns: 1. K TexHoJAOTHYECKHM TpyGONpPOBOKAM  OTHO-
cATca TPYGONpOBOAH, NpefHasHayeHHHME MAJsd TPAHCNOPTHPOBAHHA B
npefesax NPOMHIUJIEHHOrO NPEANPHATHA HJAM TPYRNHl STHX NpPesNpHs-
fHA pPasNAHYHHIX BellecTB (CBIpbRA, noaydaGpHKaTOB, peareHTos, a Tax-
K€ NPOMEeXKYTOYHHX H KOHEYHBIX NMPOAYKTOB, NOMYYEHHHWX HIH HCHONMb-
3yeMBIX B TEXHOJOrHYeCKOM mnpouecce H Jp.), HEOOXOXHMMX JJiA Be-
NeHHsl TEXHOJOTHYECKOTo Mpoluecca WIH SKCNAYaTauHH o6OPyLOBaHHSA.

2. [IpH npOEKTHPOBAHHH  TEXHOMOrHYECK®X TpybonpoBosos 3
naacTMaccoBHX TPYS®, KpoMe TpeGoBauuft Hacrosmiueit HHcrpyxuu,
cnepyer PYyKOBOACTBOBaThcs TpeboBankamy raasw CHull no npoekts-
POBaHKI0O UeHepaJbHHX IJIaHOB NPOMHUIIEHHHX NDEANpHATHE, rAaBH
CHuIl 1o npOeKTHPOBAaHRIO NPOH3BOJACTBEHHHX 3XAHH{ INPOMEIIIEH-
HHX npeanpHATHH, HMHCTPYKUHH 11O NDOEXTHPOBAHHIO TEXHOJOIHUECKHX

cTaabREX TpyGouposogos Ha Py mo 10 MIla H ADYrHX HODMAaTHBHHIX
JMOKYMEHTOB, YTBepPXKACHHHX HIH cornacoBarumx Ioccrpoem CCCP

1.2. Tpy6GonpoBoAK H3 NJIacTMACCOBHIX TPYO He xomyc-
Kaercs:

NPUMEHSTh IJis TPARHCHODTHPOBAHMS BPeJHLIX BellecTB
1 xnacca onacHOCTH, B3pHBoonacuux Beuiects (BB) u cxu-
KeHHHX yryeBofoponnux raszos (CYT), a Takxke BellecTs,
K KOTOpPHIM MaTepHaJ TPyl XHMHYECKH HeCTOeK;

COOpYXaTh B IPYHTAX, COXEPIKAIUX arpeccHBHbie cpe-
AH, K KOTODHM MaTepHall TPy6 XHMHUECKH EeCTOeK, Ha
nojgpabaThiBaeMBX TEDPUTOPHAX H B palioHax ¢ ceficMHuu-
HOCTbIO0 Goslee 6 6annoB, B pafioHaX ¢ pacUeTHHMH TeMIe-

* Jlanee B TeXcTe, 33 HCKIIOYEHAEM CMNENUANBHO OTOBOPEHHHX Cay-
9aeB, BMECTO TEPMHHA ¢TEXHONOrHYeCKHe TPYGONPOBOLH H3 IMIACTMAcCO-
BHX :pyG» npHMeHseTCH TEPMHH «TPyOONPOBOAIN,
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paTypaMH HapyXHOro Bo3ayxa (HauGoJsiee XOJOZHOH NATH-
axesxu) HHxe Munyc 40°C gns tpy6 w3 [NHI u IIBI u
munyc 10°C nng tpy6 us I1BX u III;

NPOKNaJEIBATh B NOMEIUEHHAX C NPOH3BOACTBAMH, OTHO-
CALIHMHCA MO B3PHIBHOH, MOXapHOH H B3PLIBONOXAapHOH
omacHOCTH K Karteropuam A, B, B u E, mas tpaucunoptipo-
BaHH# BPEIHBIX BeLleCTB 2 KJacca onacHoctH, [T, .1erko-
BocnaMenstomuxces xuakocreir (JIBXK), I'B u I')K, a tak-
Xe TPaH3HTHO AJis tpancnoprhposanua TI u HIT.

1.3. B0o3MOXHOCTb NPHMEHEHHS TJIACTMAacCOBHIX TPy6, B
cay4asx, He IpefycMOTpeHHEx 1. 1.1, 3a wHckiIloueHHeM
clyyaeB, yKasaHHHX B I, 1.2, fo/KHA peliaTh B KaxIoM
KOHKPETHOM cJydae NDOEKTHas OpraHM3aLUHs TIO COIaco-
BAHHIO C COOTBETCTBYIOIIMMH opraHaMi [ocynapcTBeHHOTO
Haf30pa B 3aBHCHMOCTH OT (PH3MKO-XMMHYECKHX CBOHCTB
TPAHCTIOPTHPYEMOro BellleCTBA, MecTa M cmocoba IpokJIaz-
KH TpyGONpOBORA K Ip.

1.4. TuapaBauyeckuit pacyeT TeXHOJOrHYeCKHX TpyG6o-
NpPOBOAOB U3 MJACTMAacCOBHX TPYO cleAyeT NPOH3BOAHTH B
COOTBETCTBHH ¢ TpeGoBaHHAMM MHCTPYKUHH NO NMPOEKTHPO-
BaHHIO H MOHTaXy <ceTefi BOJOCHAaGXKEHHS M KaHaJIH3aUHH
W3 MJIaCTMaCCOBBIX TPYO.

1.5. ITpu mpOeKTHPOBAaHUH TPYGONPOBOAOB CJELYeT:

NpHHUMATh ONTHMaJbHbhle B TEXHHKO-SKOHOMHYECKOM
OTHOLIEHHH cHOCO6LI MPOKAAAKH H KOHCTPYKTHBHEIE HCIOJ-
HeHus1 TpyOOnpoBOAOB;

TipeAycMaTpuBaTb BO3MOXKHOCTb IIpDHMEHEHHSA HHAYCTDH-
aJbHEX METOLOB MOHTAXa;

KOHCTPYHPOBAaTb TPYGONPOBOALI H3 YHH(PHLHPOBAHHHX
y3/10B H 3JIeMEHTOB.

1.6. Xumuyeckasi CTOHKOCTb MaTepHajsa NJ1acTMacCOBBIX
tpy6 (ITHI, TIB, IIIT u I1BX) x HauGosee wHpoKo pac-
NpOCTPaHEeHHHIM BEleCTBAM NpHBEAEeHa B npua. l.

1.7. Crenedb KOHUEHTPAllHH PacTBOPOB PasjHYHBIX Be-
IeCTB, KOTOPHIE HONMYCKAeTCs TPAHCMOPTHPOBaTh 10 TpyGo-
IpOBOJaM H3 IJIaCTMacCOBHX TpyO, MOMXKHA HCKIIOYATh
BO3MOXHOCTb KPHCTAJJIH3aLHH 3THX PACTBOPOB H 3aKyrHop-
Ky TPYOONPOBOXOB NPH HX 3KCIJIyaTalHH.

2. KIIACCUPHKALHA U JONYCTUMBIE
NAPAMETPBI IJid NJAACTMACCOBbBLIX TPYB
2.1. TpyGonpoBOAK B 3aBHCHMOCTH OT (PH3HKO-XHMHUe-

CKHX CBOHCTB TPaHCHOPTHPYEMBIX IIO HMM BeHIeCTB MOApas3-
JesqI0TC Ha TPYNNH M KaTeropHH, yKasaHHble B Taln. 2.

5



Ta6nuua 2

Karterapus
Fpynana Tpancnoprupyenne semectaa TpyGonposo-
nos
A Bpenunie, X KOTOPHM MaTepHan Tpy6 XHMH-
YEeCKH CTOeK:
a) Kjacc ONMACHOCTH 2, B TOM 4ucie cep- II
Hasg H COJIAHas KHCNOTa, BOAHHE pa-
CTBOPH €AKHX IIe0YeR
6) kjaacc onacHocTH 3 11
B JlerkoBocnaamensiomuecs xuaxocts (JIBJK), 11
ropioue ra3m (I'T), ropioyHe sBeutecrsa
(I'B), ropioune xugkocrs (I')K), x KoTophM
MartepHalt TPy6 XHMHYECKH CTOEK
B Tpyakoropiwoune (TT) u meropioune (HI),
K KOTOpHM MaTepxanx TpyG:
a) XHMHYECKH OTHOCHUTENbHO CTOeK v
6) XHMHYECKH CTOeK A"

T'pynna u KaTeropas AO/XHH OHITh YKasaHH B NPOEKTe
Ha KaXAHH yyacTox TPyOonmpoBoja C NMOCTOSHHHMH pao-
YHMM NapaMeTpaMH TPAHCMOPTHPYEMOro BeulecTBa.

2.2, Knacc onacHOCTH BpeiHHX BELIECTB CJeLyeT empe-
Zeaars no I'OCT 12.1.005—76 u T'OCT 12.1.007—76, s3pri-
80- B noxapoomacHocrs no FOCT 12.1.017—80.

Tipumeuanne Bpennue BemecTsa Kiacca ONacHoCTH 4 cJe-
Ayer OTHOCHTh: NOMapoonacHHe K rpymne B; ueropiouse x rpynne B.

2.3. I'pynny u xatercpuio TpyGonpoBoxa cjaexyer ycra-
HaBJH3aTh NO IapaMeTpy, KOTOPH TpeOyeT OTHECEHUs ero
K GoJiee OTBETCTBEHHOH Ipynne HIAH KATETrOpHH.

2.4. JlonyckaeTcs MOBHILIATh KaTEropHo AJs TPyQonmpo-
BOLOB Tpynnsl B, mpeAnasHaueHHBIX XS TPaHCIOPTHpPOBA-
HHA Bell(eCTB, NEPEpPHIBE B IORayYe KOTOPHIX MOTYT IIpHBe-
CTH XK aBapuiHON CHUTyalHH HJH OCTAHOBKE OCHOBHOIO TeX-
HOJIOIHYECKOro NPOolLecca Ha MPeinpHATHH.

2.5. IlpumeHeHye NJIacTMacCOBHX TPYGONpPOBOZOB B 3a-
BHCHMOCTH OT MaTepHaja TPy( ¥ TeMnepaTypsl TPaHCNOp-
THpYyeMO# cpeanl onpefeserca NaHHBIMHK Tabu. 3.

2.6. Pabouee naBJienHe B TPyOONpOBOAE CJaeLyeT NPH-
HHMAaTb B 3aBHCHMOCTH OT (DH3HKO-XMMHYECKHUX CBOHCTB u
TeMIepaTypH TPaHCIOPTHPYEMOro BelllecTBa, Tpebyemoro
cpoka cayx6u TpyOOonpoBoja, Marepuasa, THna H cnocota
coenyHeHH# TpYO:
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TaGauua 3

HonycTuMas TemnepaTypa TPAaHCNOPTHPYEMOTO
Marepran Tpy6 BentecTsa, °C
MaKcHMaJbHas , MHHHMaJbHas
nea 60 —30
138918 60 —30
n 100 (o}
MnBX 60 0

[Tpumeuvanus: 1. JonyctuMas MaKCHManbHas TeMmNepaTypa
TpaHcnopTupyemoro Beulectsa aias TpyGonposomos II, III u IV kare-
rogém cocrasaser aas Tpy6 u3 IBI u ITHI 40°C u 1py6 us III
60

2. Honycrumas Temnepatypa TPaHCHOPTHPYEMOro BELIECTBA AJS
pactpy6uux Tpy6 us TIBX onpesenserca paboToCnOCOGHOCTHIO MapKh
PE3HHH, npumeﬂﬂemoﬁ AJI1 H3rOTOBJIEHHA YNJNOTHHTEJIbHRIX KOJel, HO
He AOJKHA MpeBHIIATL 3iiaucuuii, npuseiemisix B Aamiofl Tabauue.

Last Tpy6onpoBOAOB, NpeAHa3HAYEHHBIX AJisk TPAHCIOp-
tHpoBanusa Boiael, HI' u TT Bemecrs, K KOTOpHIM MaTepuan
TPY6 XHMHYECKH CTOGK H y KOTOPHIX COEZHHEHHs paBHO-
NPOYHEI MaTepuany Tpy6 — no taban. 4,

o1 TPy6ONpOBOLOB, NpelHasHa4eHHBIX JJs TpaHCHIop-
THPOBAHHA BPEeNHBIX BellecTB 2, 3 H 4 Kjacca ONacHOCTH,
K KOTOpPHIM MaTepHas Tpyb xumuuecku croek, HI u TT se-
IIeCTB, K KOTOPBIM MaTepHas TpyO0 XHMHYECKH OTHOCHTENb-
HO CTOeK, H JYIpH HCMOJb3CBAHHH COCNHHEHHMI, DaBHONPOY-
HBIX MaTtepuHany Tpy6 — no tabua. 4 ¢ yyeTroM xo3dhduuueH-
Ta ycaoBuit paboru Ky, npasumaemoro no taba. 5.

Hns TpyGonpoBOAOB, Y KOTOPHIX COENHHEHHS H COEIH-
HMTEJIbHbIe JeTalH He PaBHONPOYHBl OCHOBHOMY MaTepHaJy
Tpy6, pabouee naBjeHue, ompeleseHHoe mo Tabua. 4 HJIH
no taba. 4 u 5, QOMKHO OBITH CHHXEHO NyTEM YMHOXEHHUS
Ha Ko3{}UUHEHT NPOYHOCTH COefuHeHHH K., MpHHUMaeMHi
no taba. 6.

3. TPACCbH! U CITOCOBbI NPOKJIAOKH
TPYBONNPOBOJ OB

OBUWHE NOJNIOXXEHUSA

3.1. TIpn BriGope Tpacchl HeO6XOLHMO NpPEAYCMATPHBATH
KOMNEHCHPYIOIYI0 BO3MOXKHOCTDb préonposona 33 CUeT HX
nosopotoB. [loBoporsl Tpy6onpoBoAa cjeiyer BbiIOAHATb
non yraom 30, 45, 60 1 90°.
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TabGauyua 4
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20 (032 (05308 1,32 1032 1053 |08 1,3 043 | 065 | 1,07 | 1,72 | 0,28 { 0,63 | 1,1
30 1025104 106 |10 1028 }042 [063 ]1,1 035105 087142022105 | 085
40 (0,16 | 025 | 04 0,67 | 0,2 0,32 {05 0,85 | 027 | 0,42 | 0,67 | 1,1 0,18 | 04 0,67
5 50 | 0,1 0,16 ] 0,25 | 0,4 0,15 { 0,25 | 0,36 | 0,6 0,17 1 0,25 | 0,4 0,67 10,12 1032 | 05
60 (006 {01 0,16 ] 0,25 | 0,1 0,16 | 025 | 0,4 0,05 [ 0,08 | 0,13 | 0,21 | 0,1 025 | 04
80 | — — — - — — — —_ —_— —_ — 0,06 {015 | 0,25
100 | — —_ — —_ -] = — — — —_ —_ —_ ~ 1006 }0,1
20 1036 | 06 085 | 14 0,36 { 0,6 085 | 14 0,45 | 0,67 | 1,1 1,75 | 0,3 07 1,2
30 {03 05 0,7 1,2 0,3 0,5 075 | 1,2 0,36 { 0,53 | 09 1,45 {024 | 0,56 { 0,95
40 10,24 [ 038 05609 |025 ] 04 0,6 1,0 0,28 { 043 | 0,7 1,12 { 0,18 | 0,45 | 0,75
1 50 | 0,16 | 027 4 0,65 {02 03 0,5 0,8 0,18 ] 0,26 | 0,44 | 0,7 0,15 | 0,38 | 0,63
60 {0, 0,16 | 0,25 | 04 0,15 {025 | 0,4 0,6 0,05 { 0,08 10,16 {025 | 0;12 | 0,3 0,5
80 | — — — - — -— — —_ — — — — 0,08 { 0,2 0,35
100 | — — — — — — — — — — — — 0,05 10,12 | 0,2

* Pacuingposkd ycnoBHHX ofo3Hauenuit THna Tpy6 npuBexena s I'OCT 18599—73.

Mpumeuanue Jaa BewecTs, TPAHCHOPTHPYEMHX ¢ TeMnepaTypod uuxe 20°C, paGovee Aadnenue chiepyer
NPHHHMATh TAaKHM XKe, KaK npH temmnepatype 20°C.
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TaGaxxa 5

Koadpunuenr ycnoBud paGoru K,
Marepuan Tpy6
r;f;piz:‘:(%?)ru- Kareropus |Teumneparypa. BL, MRA ‘ nn l fBx
pyeMHX TpyGouposoaa *C Tun Tpy6
BEmecTs
J (o84 C T J C T cn C T oT
A II, 20 0,4 0,4 04 0,6 0,4 0,4 0,6 0,6 0,6 0,6 0,6
B 1 30 04! 04| 04 06] 04 | 04 )06 06 | 06 | 06 | 06
40 —_ — 0,4 0,5 0,3 0,3 0,45 — 0,4 0,4 0,4
50 — | — - — 1 — 10204 ~— ] — ] 04 ) 04
60 — — —_ — — 02 {03 -— — —_ 0,4
B v 20 04 0,4 0,4 0,6 0,3 03 | 0,35 0,4 0,4 0,4 0,§
30 04 0,4 0.4 0,6 0,3 0,3 0,35 04 0,4 04 | 06
40 — — 0,4 0,5 0,2 0,2 | 025 — —_ 021 04
50 _ — — — — 02 {02 — — —_— —_
60 — —_ — — — 0,151 0,15 —_— —_ — —_
B A% HesaBsucumo 1,0 1,0 1,0




Ta6auua 6

KosdduuuesT npoyHOCTH
coeannenuft K, Ans PasiuIHbIX

MaTepHanos Tpy6
Cnocol coeanHenusn

mr o0 | nex

KoHTAKTHas CBapKa BCTHK
Aasi coeanHenus Ttpy6 H coeawHH- [0,9—10 [0,9—1,0
TEJNbHHX AeTajel
AJIR H3roTOBJEGHHS TpofiHHKoB pas- |0,6—0,7 {0,6—0,7
HONPOXOAHHX TNPAMHX H CErMeHT-
HbIX OTBOAOB
ANs H3roTOBJIEHHA TpoiHukos pas- |0,3—0,4 {0,3—0,4
HONPOXOAHHX KOCHX M pasHolpo-
XOAHBIX NMPAMBIX

Konraxtnas cBapka Bpactpy6 zas [0,95—1,0 |0,95—1,0

COefHHEHHA TPY6 M COCRHMBHTENbHHIX

nerajed

Cxnefixa BpacTpy6 OiM COEAHHEHHS —~ — 0,9—1,0

TpyS H COSLHHHTENBHEIX JeTaned

SkerpysionHasa cpapka (npu V-obpas-

HOH pasjle/Ke KDOMOK):

AAsi coefHHEHHA TPYy6 0,6 0,55 -
AN H3rOTOBJNEHHS TPORHHKOB U cer- 10,3—0,4 10,3—0,4
MEHTHEIX OTBOJAOB

lasoBass npytkoBasx cBapka (npu V-

o6pasHoit pasjesKe KPOMOK):

AAS COEAHHEHKA TPYO 0,35 0,35 0,4
AN M3TOTOBNEHHS TpoiHHKOB H cer- |0,15—0,2 |{0,15—0,2 {0,2—0,25
MEHTHBIX OTBOILOB
Ha cBoGoaunx taHnax, yCcTaHaBJIH-
BaeMEIX:
Ha [pHBapeHHHX (NMpHKJeeHrnx) X [0,9—10 {0,9—1,0 {0,9—I1,0
Tpy6aM BTyJaKax mnoX GJaaHer
Ha Tpybax ¢ dopMmoBaHHWMH yTon- j0,8—09 1{0,8—09 —
WEeHHBIMH 6YpTaMHu
Ha Tpybax c OTGOPTOBKOH 0,5—0,7 |0,5—0,7 {0,5—0,7

3.2. Buibop cnoco6a NpokAajKu TPyOONPOBOIOB CIeAyeT
NPOH3BOAHTL Ha OCHOBAHAM TEXHHKO-IKOHOMHUECKAX pacue-
TOB ¢ y4eTOM (PH3HKO-XHMHUYECKHX CBOHCTB TPaHCIODTHpYe-
MbIX BellecTB H MarepHana TpyO, YCJOBHH 3IKCIJIyaTaluH,
KJIHMaTHYeCKHX OCOOeHHOCTeH paHoHa CTPOHTEeNbCTBA, He-
cymlefi cnoco6HOCTH TpPyOONpOBOZA M METaJIOEMKOCTH
ONOp H KperJeHH#H.

3.3. Tpy6onpoBOAK H3 NJAACTMACCOBHIX TPyG chepyer
TNIpoOKJiaiblBaTh HA3€MHO HJIH HAA3€MHO. HO,IISGMHaﬂ npo-
KJaJKa JONYyCKaeTcs TOJbKO AaAs TPyOONPOBOAOB TPYIIILI
B npu Helesecoo6pa3HOCTH NPHMEHEHHS NO TEXHOJOrH4Ye-
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CKHM HJH SKCIJIyaTallHOHHHM YCJIOBHSM HaJ3eMHOH mnpo-
KJIajKH, a TaKXe AJA HapPyXHHX (BHe 3jaunuii) Tpy6ompo-
BOJXOB rpynnu B npu ux GeckanajbHo# mpokJajKe.

3.4. TIpoexkTHpOBaHHe OTHENBHO CTOSIHX ONOp, 3CTa-
Kajl, KaHaJoB, rajiepeff ¥ NPYrHX KOMMYHAKAUMOHHEIX CO-
OpyeHHH CJeflyeT OCYUIECTBJIATb B COOTBETCTBHH ¢ TpeGo-
BanHamu raaspl CHuIl mo MpPOEKTHPOBAHMIO COOPYKeHHH
HPOMBIUINIEHRBIX NIPEANPUATHI.

8.5. MHHEMAJbHOE PACCTOSIHHE MEXIY OCAMH CMEXHHIX
TpyGonpoOBOAOB ¥ OT TPYGONPOBOAOB N0 CTPOHTENBLHBIX KOH-
CTPYKUHA c/efyeT NPHHHMAThb B COOTBETCTBHU ¢ TpeboBa-
HHAMK VIHCTPYKIWH HO NMPOEKTHPUBAHHMIO TeXHOJOTHYECKHX
CTadbHHIX TpyGonposonos Ha Py mo 10 MIla.

3.6. TeMnepatypa TemJOHOCHTeNs O6OrpeBaloUIMX CHYT-
HHKOB, NpelycMaTpHBaeMBX A/ TPYyGONPOBONOB, HPOKJIa-
JAHBaeMbX 3 oborpeBaeMHX KOpobax MJIM rajepesx, He
JoaxHa npeniuath 60°C,

3.7, Inst coeJHHEHHS NJACTMAcCOBHX TPy6 npHMeHS-
I0TCS KaK pasbeMHbie, TaK H HepasbeMHEIe COeLHHeHHd.
Tun coefuHeHus TPyG cielyer HasHayaTb B 3aBHCHMOCTH
OT croco6a NPOKJIAaZKKH H YCJIOBHE SKCIJyaTalH# TpyGonpo-
BOAA, (HU3HKO-XHMHUSCKHX CBOACTB TPAHCNOPTHPYEMOH cpe-
XBl, MaTepHajia COeAHHAeMbIX TPY6 H (acOHHHIX wacreit
Tpy6 ¢ yuerom TpeGoBanuii nn, 4.2 ¥ 4.3. Ilpu srom npu
TNON3eMHON NpOKNAafiKe TPYGOMPOBOLOB COGNMHERHA TpPY6
clledyer npefycMaTpHBaTh, KaK NPaBUJIO, HEPA3HEMHBIMH.

dnaduessle (pasbeMHBE) COEIHHEHHS ClefyeT Npeny-
CMaTpHBaTh B MeCTax yCTAaHOBKA Ha TpyGompoBoxe apma-
TYPbl HJH TOACOENHHEHHs: ero K 06OpyNOBAaHHIO, a TaKXe
Ha y4acTKax, KOTOpble NMO YCJIOBHAM JIKCIIyaTaudd Tpe-
GyioT nepHOXHYecKOH pa3bopKH.

3.8. QaaHueBnle COENHHEHHS M 3aNOpHas apMmartypa
HOJKHE! YCTaHaBIHBATECA Ha TPYOONPOBOAAX B MeCTax, KO-
CTYNHHIX I O6CayKHBaHUA M peMmoHTa. [lns Tpybonposo-
ZIOB, TPAHCHOPTHPYIOULAX KHCJIOTH H IIENOuH, (aHueBHe
CORIMHEHHS JO/IKHB MMETb 3alllHTHHIE KOXYXA.

3.9. TpyGonpoBOAH K3 MAaCTMaCCOBHIX TPY6 Homyckaer-
cA NpoKJAaibBaTh Ha 9CTaKaJaXx M ONOPax COBMECTHO C
ADYFEMH TPYOOHPOBORAMH (CTaNbHHMH, CTeKJISHHHIMH H
np.), UMEIOLIUMY Ha NOBEPXHOCTH TPYO TeMnepaTypy He Bhl-
me 60°C. ITpu Heo6x0ZHMOCTH NPOKJIAAKH NJIACTMacCCOBHIX
TPyGONpOBOAOB C APYrHMH TPYOONPOBOAAMH, HMEIOUIHMH
Ha TIOBEPXHOCTH TeMneparypy Bhie 60°C, mas nnacrmac-
COBHIX TPYGONPOBONOB C/AeAYeT IPelyCMaTpHBATh YCTAHOB-
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Ky SallMTHBIX TEIJIOBHIX 3KDAHOB, TeNJOBOH H30JALHH HU3
HECrOpPaeMhIX MAaTepHasiOB WJH yBeJHueHHe pacCTOfHHU
Mmexnay Tpy6onposogamu. IIpu 3ToM TpyGOnpOBORE! H3 MJa-
CTMAcCOBBIX TPYy6O C/IelyeT pacnoJiararth, Kak NpaBHJO, HH-
e CTaJbHHIX.

3.10. Tpy6onpoBoAbl U3 NJI1aCTMacCOBLIX Tpy6 He pomyc-
KaeTcs KpelHTb K TPyGONpOBOXaM, TPaHCHOPTHPYIOUIUM
JIENKOBOCIIJIaMeHSAIOIHECs XKHAKOCTH, rOpIOYHe KHAKOCTH H
ropioYHe rasbl.

3.11, Tpy6onpoBOALl CAEAYET NPOKIALbIBATh:

B TIOMellieHHsiX (BHYTPHLEXOBHIE)— Ha II0IBECKaX, 3a-
KpenJsseMblXx K 6a/jKaM NepeKpPHTHH K NOKPHTHH;

onopax, YCTaH2ZBJHBAaeMBIX Ha KOJIOHHAX, NMOCTaMEHTaX,
TaxkepKax NPOMBILIJIEHHOro OOOPYLOBaHHS H KPOHLITeH-
HAaxX, 3aKpenJisgeMblX B CTeHax 3AaHuH;

BHe 3/aHul (MeXLeXOBble M BHYTPHLEXOBbIE) Ha OIO-
pax, ycTaHaBJIHBaeMBIX Ha 3CTaKalax, BbICOKHX H HH3KHX
onopax, B rajepedx H KaHajJax Ha KpOHuUTedHax, 3akpen-
JAseMBIX B CT@HKaX KaHaJoB.

Paccrosgnne MeXjJy ONOPaMH # TOABECKAMY ROJXKHO
onpenessTECS pacueToM corjacHo TpebopaHusam nm 5 24.

Ilpu npensaputespHoM BhI6Ope DAaCCTOSIHHE MeXIy OT-
AeJbHO CTOAIIMMH ONOpaMHM W NOABECKAMH CHAEAYyeT DYKO-
BOACTBOBATbCH NaHHBIMH NPUJ. 2.

3.12. BryTpuuexoBrle Tpy6ONPOBOALI, NPOKAaJbiBaeMble
[0 CTeHaM 3JaHuil, ciaeayer pacnosaratb Ha 0,5 M Bome
HJIM HHXe OKOHHHX IIPOEMOB.

3.13. He nomyckaercst NPOKJIafKa BHYTPHLEXOBHIX TpY-
6OIIpOBONOB H3 MIACTMACCOBHX TPYG uepes ajiMHHHCTpa-
THBHHE, OHITOBBIE H XO3fHCTBEHHLIE NOMEILEHHUS, pacnpele-
JUTeNbHble YCTPOMCTBA, NOMEIleHHs 3/1eKTPOYCTa HOBOK, M-
Thl CHCTEMbI KOHTPOJIA H aBTOMATHKH, BEHTHJ/IALHOHHBEIE Ka-
Mephl, TEIJIOBEE NYHKTH, JECTHHUHbIE KJeTKH, KOPHILOPH H
T. IL
3.14. He nmomyckaerca npokaajnka TpyOONpOBOLOB H3
NJacTMacCoBLIX TPYS COBMECTHO C SJIEKTpHUECKHMH Kabe-
JISIMH.

3.15. s TpyOonpoBOAOB, NPOKNaJHIBAEMBEIX Ha 3CTa-
Kanax u TpeOyIOIIMX NepHOAHYECKOoro o6cayxuBaHus (He
pexe OJHOTO pasa B CMEHY), HOJKHEI NpelyCMaTPHBAThCSH
NpPOXOAHble MOCTHKH IIHPHHOH He MeHee 0,6 M C mepHJIaMH
BHICOTON He MeHee 1,0 M u uepe3 kaxasie 200 M — mapue-
Bble JIECTHMIBL.

3.16. Ilpn coBMeleHHO!H NPOKJALKe Ha 3CTAKAAaX TPY-
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GONpOBOAOB H3 IJACTMACCOBHX TPYO €O CTaJbLHEIMH TpyGo-
HPOBOXAHW H3 NJIACTMACCOBHX TPy6 CllefyeT pacmoiaararsb,
KaK NpaBmio, BONH3H NMPOXOZHHX MOCTHKOB (NPH HX Ha-
JHYYH) RJIH B MECTax, NOCTYNHHX AJA HX OOCIYXHBAHHS
H NMPOBEJSHAS PEMOHTA.

3.17. Ilpn BeobxoxuMoctH oborpeBa TpyGONpPOBOLOB,
NpOKJajgH 8aeMHX Ha 3CTaKajax HJH ONopax, AONyCKaeTcs
nupefycMaTpHBaTh OJA STHX lenel oborpeBaeMsie Kopoba
WJIH rajepex.

Pacyer TOMIMHH TENJIOU3OJNALUMA KOpoOa clelyeT BhI-
TIOJIHATDL COIVIACHO TpeboBaHHsAM 1. 6.7.

3.18, s o6ecneyeHHss BO3MOXHOCTH TNpPOBEAEHHS OC-
MOTpPa ¥ peMOHTa TPYGOMPOBOLA HEOGXOXMMO NpeRyCMaT-
pHBaThb B KOpPOo6ax BepXHIOI0 4acTh ChEMHOH, a B raje-
pesix — NPOXOAbl IMHPHHON He MeHee 1,0 M.

Ilpu coBMecTHOR mnpokaafke B raxepesax TpyG6onposo-
OB M3 INIaCTMACCOBHIX TPY6 CO CTaNbHHIMH IIacTMacco-
BHe TPYGH CJaefyeT pa3MellaTh, KaK NPaBHJIO, HHXKE CTaJb-
HHX TPY6 ¥ GanxXe K mpoxony.

Kopoba u ranepen, B KOTOPHX IpeAyCMaTPHBaeTCs NpO-
KJ3Ka IJIaCTMacCOBHIX TPYO, HOJIKHH BHIMOJNHATHCA M3
HecropaeMhux MaTepHaJIoB.

3.19. TpyGonpoBoAH, NPOKJIaZLIBAEMHE B MeCTax BO3-
MOMHOTO HX TNOBpeXAeHHs (Haj Npoe3sZaMH, HOPOTaMH,
NOJX NeUeXOAHHMHE MOCTHXAMH M T, IL.), KOMXKHH OHTb 3akK-
JIOYEHE B MeTaJIHYeckHe QYTAAPH HJIM Koxyxa Kouum
KOXYXOB HJH (QYTAAPOB JOMKHH BHCTYIaThb He MeHee ueM
Ha 0,5 M OT nmepecekaeMHX HMH COOPYXeHHH. BuyTpennui
nauaMerp ¢yraspa AojxeH O6nTh Ha 100—200 MM Goabure
Hapy:XHOTO AHaMeTpa TPyOONpoBOAa (C YUETOM H30JSIUH).

3.20. T'ny6una npokjaafkH TPyGONPOBORA HOJKHA Has-
HayaTbCs MO pacueTy B COOTBETCTBHH C TPeGOBAHHSMH pas-
zena 5 Hacrosmed MHCTDYKUHH.

TIpu ompeZnesneHHH rayGuUHE NPOKJAANKH TPYGONpOBOAA
LOIYCKAeTCA PYKOBOACTBOBATbCS MAHHBIMH, NPHBENEHHEIMH
B VIHCTPYKUHH 1O NPOEKTHPOBAHHIO M MOHTAXYy ceTeli BO-
KOCHAaGXEHHS W KaHAaJHM3aIHH M3 IJIaCTMaCCOBHX TPYO.

3.21. TpyGonpoBoxnl, NpeAiasHaYeHHHEe IS TPAHCHOP-
THPOBAHHs 3aCTHBAIOUINX, YBJAXHEHHBX H KOHIEHCHDYIO-
LIMXCH BellecTB, AOJXKHBI pacrnosarathcss Ha 0,2 M HuXe
rayGH4bl NPOMEP3aHHsA TPYHTa € YKJAOHOM K KOHJIEHCAaTO-
cGOpHHKAM HJIH lLlexoBoft anmaparype.

3.22, Tlpu npoxnanxe TpyOONPOBOROB B CKAJbHLIX TPYyH-
Tax, a TakXe B TPYHTAX, HMEIOIHX BKJIIOUeHHR LIebHH,
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KaMH#, KHPNHYA H T, A. CJAeAyeT IPeJycMaTPHBATbL YCTPOH-
CTBO NOA TPyGONPOBOA OCHOBAHHA H3 IleCKa HJH MSITKOro
IPyHTa, He COJepiKallero KPYNHHX BKJIOUEHHH, TONIHHON
He Menee 10 ¢M Haj BHCTYNAIOMKHMH HEPOBHOCTAMH OCHO-
BaHHA; 3aCHNKy TPyGONpoBO#a cJlelyeT NpeXyCMaTpHBATh
TaK XKe NEeCKOM MJIH MATKHM TPYHTOM Ha BHICOTYy He MeHee
20 cMm Haj BepxdHelt o6pasylouieit TpySonpoBoaa.

3.23. Ilpu mepeceueHHOM pesibede MECTHOCTH H Ha yuya-
CTKAaxX C BRHICOKHM YDOBHEM I'DYHTOBBIX BOJ AONMYCKaeTcs IO-
Jaysaray6aeHHas ykJaAagka Tpy6ornposona B Hacbind. [lpu
3TOM rayOHHA TpaHIeH HOJIXKHA COCTaBisATh He MmeHee 0,7
JuaMeTrpa NpoOKJaxbIBaeMOro Tpy6onposoja.

3.24. Ilpy OGeckaHaJbHOH NpPOKJIaAKe TPyGONPOBOLOB
CnenyaNbHBIX Mep [0 KOMIEHCAUHH HX TeMIIepaTypHBIX Ae-
dopMauuit npeaycMaTpHBaTth He Tpebyercs.

3.25. ApMarypy mas TpyGOnpoBOLOB, MPOKJalbBaeMbIX
B KaHasax, CleAyeT pa3MellaTh B KOJOALAX (KaMepax).
Ilns apmaTypel H KOHIEBHX IeraJselt Tpy6onpoBoga HeoO-
XOQHMO  NpeNyCMarpHBATb  CAMOCTOSTEJNbHblE  OMNOPBI,
HCKJIOUaIoUlHe BO3MOXHOCTb Nepefayd Ha TpPyOonpoBOX
HAarpy3oK H BO3JeHCTBHH, BO3HMKAIOUIHX B IIpOLecCe €ro
3KCIJIyaTalMH, B MecTax ycTaHOBKM KOMIIEHCAropoOB H Ha
[IOBOPOTAaX TPacc HeOGXOAHMO NMpelycMaTpHBATb B KaHaJdax
KOMINIEHCallHOHHbBle KOJOAUL HJIH HHIUH, KOTOpBlE AOJIXKHBI
[0 BO3MOXHOCTH HCHOJb30BAaTbCA KaK JpEHaXKHble H KOH-
TPOJIbHBEE YCTPOHCTBA KaHaJOoB,

3.26. Ilpokaagka TpyGONPOBOJLOB B NOJNYINPOXOAHBIX Ka-
Hajlax JONyCKaercs TOJNBKO Ha OTAENbHEIX YyuaCTKax Tpac-
CHl NPOTAXEHHOCTbIO He Oosiee 100 M npH mnepecedeHdH
BHYTPHBABOACKHX JXEJEe3HONOPOXKHHBIX MyTeH H aBTOLOPOT C

YCOBEPLIEHCTBOBAHHBIMK NOKDPLITHAMH ¥ APYTHX aHAJIOMUY-
HBIX COOpYKEeHHH.

4. KOHCTPYKTHUBHbBIE TPEBOBAHHUA
K TPYBONIPOBOJAM

4.1. ITpuHATHE B NpOeKTe MaTePHaJbl H KOHCTPYKUHA
TpyGOnpOBOAa ROKHBI 06eCHeyHBaTh:

fesonacHyio u HaJeXHyK SKCIJIyaTauHo Tpy6onposo-
Ia B npenenax HOPMaTHBHOTO CPOKA;

BelleHHe TEeXHOJOrHYeCKoro mNpolecca B COOTBETCTBHU ¢
NpPOEKTHHIMH NapaMeTpaMHy;

NPOU3BOACTBO MOHTAXHBIX MU DEMOHTHBIX paBOT HHAY-

CTPHAJIbHBIMH METOZAaMH C IIPUMOHEHHEM CpPeACTB MEXaHH-
3alHH;
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BO3MOXXHOCTb BHINOJIHEHHS BCeX HEOOXOAMMHX BHIOB
paGoT nO KOHTPOJIO H HCHEITAHHIO TPYGONPOBOLA;

samuTy TPyGONPOBOLA OT CTATHUECKOI'O SJIEKTPHUECTRA.

4.2. HepasbeMHHe coefHHeHHs TpPYOONPOBOJZOB LOJXK-
HH BHINOJHATHCSA:

IJis TOJMSTHICHOBHX M TOJMIPONHJIEHOBHX TPYS ¢ Ha-
PYXEHIM AHaMmeTpoM Gosee 50 MM H TOJNIUHHON CTEHKH Go-
Jee 4 MM — KOHTAaKTHOH CBapKOd BCTHK, a HNPH HaJH4YHH
pacTpyGHHIX COEAHHHTENbLHHEIX JAeTaJell — KOHTAKTHOM cBap-
XO# BpacTpy6 HJIH pacTpyGHO-CTEHIKOBOM CBapKoii;

ANS TMONMBAHHIIXJIOPHAHHX TPyl — CKIEHBAaHHEM Bpa-
cTpy®.

B ofocuoBaigHmX cayYasx COeAuHeHHA TPYGONpPOBOAOB
H3 TNOJHBHAHJIXJIOPHAHHX TPYO AOmycKaercs BHIIOJHATh
rasoBof NPYTKOBOH CBapKoH.

4.3. PaspeMHHe CcOe/HHeHHS TPYGONPOBONOB CJeRyer
npefycMaTpUBaTh Ha METAJJIHYECKHX HJH IIacTMacCOBHIX
¢dJaHuaX, yCTaHAaBIWBaeMHX M TPYy6 H3 NOJHITHIEHA,
NOJNHNPON AJIEHA H NOJUBHHHJIXJIODHAA — HAa BTYJAKax IOA
¢baanen, HpyBapuBaeMHX (npHkJewmBaeMHx pmias IIBX)
KOHIIaM TPY6, Ha YTOJIIEHHHX 6ypTax, oT60pPTOBKE.

Jns9 NONHBHHHAXJIOPHAAHX TPY6 ¢ pacTpy6aMu 3aBOA-
CKOTO MH3TOTOBJIEHHSl JIOMYCKAeTCHA BHINOJNHATb COENHHEHHS
Ha YIVIOTHHTE/bHBIX KOJIbLAX.

4.4, Onopul ¥ TNOARECKH TPYOONPOBOLOB, NMPOKJIAAHBAE-
MHX Ge3 CIUIOIUHOTO OCHOBaHHA, CIeAyeT pacnojarats Ho
BO3MOXKHOCTH GJHKe K JIaHIEBHM COeXHHEHHAM, He hajee
0,1 =~ 0,15 gnuuu uposera.

Cpapnble cOeHHERHS TPyOONPOBOLOB JOJMIKHLI pacnoja-
ratbCs Ha pacCTOSiHUA He MeHee 50 MM OT ONOP M mMoZABe-
COK.

[Mps npoknafike TpyOQUPOBOAA HA CNJIOIIHOM OCHOBA-
HHH (JaHIeBhHe COeNHHEHHs MAO/KHH HpelyCMaTpHBaThCs
B pa3phnBax (OKHAX) CNIJIOMIHOIO OCHOBAHHSA.

4.5. TpyGonpoBOAK B MeCTax nepeceueHHs QyHLaMeHTOB
SIaHHM, NePeXPHITHA H NepPeropoNoK HOJKHH 3aKJII0YaTbCA
B (YTIAPH, H3rOTOBJEHHbIE, KaK NPaBHJIO, H3 CTaJbHAIX
TpyO, KOHUH KOTOPHX AO/KHH BHCTYnatb Ha 20—50 MM
H3 nepeceKaeMOl KOHCTPYKIIHH.

Hanny ¢yTaspo, nepeceKamolluX CTEHH H Neperopou-
KH, JIONycKaeTcs NPHHMMAThb pPaBHON TOJIULMHE INlepeceKae-
MOH CTEHH HJIH NePeropoAaxH.

3aszop Mexay TpPyOONDOBORAMH K (yTaspaMu IOJKeH
6uTh He MeHee 10—20 MM H TIIATENLHO YNJOTHEH HEropio-
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gUM MaTepHaJoM, NONyCKAloUIHM NepeMelledne Tpy6Gompo-
BOXa BJO/b €ro MPOJOJbHONH OCH.

4.6. CnutoliHoe OCHOBaHHe S TPYGONPOBONOB LOJIKHO
BLINOJIHATHECS H3 HeCropaeMblX MaTepHaJioB.

4.7. Tlpx npokaagke TPyGONPOBOAOB H3 IJ1ACTMACCOBHIX
Tpy6 Ha OTHeJbHO CTOSUIHX MOABHMKHBIX OINOpax, NoaBec-
Kax, a TaKXKe B CJAydYasix UPOKJIafKH TPYOOTPOBOXOB C Ten-
JIOBOH HM30JAlMeHd, OJif NPeNOTBPAILEHHS INOBPEXIEHHS
MAaCTMAaCCOBRIX TPYO MeTalJIHYeCKHMH HAeTalAMH KperJje-
Huit, B NpOeKTe ROJMKHA OBITH NpeNycMOTpPeHa YCTaHOBKA
NPOKJAAJ0K H3 3JaCTHYHOTO MaTepHasa — MJaCTMAcCHl, pe-
3uHBl U T. 0. [Ipn aTOM npoKNajfKa [O/KHA YCTAHABJIHBATH-
csl TakuM 006pas3oM, 4ToObl He Hapyluajcsi KOHTAKT MeXAy
Tpy6Oif ¥ XOMYTOM HJIH ONMOPOH.

4.8, HenonsuxXHule onmoput I TPyGONpPOBOLOB LOMKHBL
BLINOJMHATBCA B BUAE 3aKPENJIEHHOTO B CTPOHTEJbHBIX KOH-
CTPYKUHAX XOMYTa, ¢ 06EHX CTOPOH KOTOPOro K Teny TpyOnl
TnpHMBapeHn (NMPHKJ/IeeHbl) M3rOTOBJEHHblE H3 MaTepHaJa
TPY6Hl KOJMbLA MJIH HAKJIaZKH.

4.9. B mectax nepeceyeHHs TpyGONPOBONAMH XeJe3HBIX
H aBTOMOGHJIBHEIX IOpOr, MelleXOAHBIX Nepexofos, a Tak-
JKe HaJ JBEPHBIMH NpOEMaMH, NMOJ OKHaM{ K GajKoHaMH
He JONyCKaeTcsd pa3MemlaTb apMaTypy, KOMIEHCATOPHI, Ape-
HaxHble YCTPOHCTBA H pasbeMHble COEJHHEHUs

4.10. Yyactku TpyGonpoBOAOB, TpebylouiHe B Mpolecce
3KCHNyaTalud TNepHOfHYecKOod pa3bGOpPKH HJH 3aMeHH,
JOJXKHBl MpelycCMaTpHBAThCA Ha (JIAHUEBBIX COGJHHEHHSX.
Ilpn sTOoM raGapuTHble pasmepbl M Macca 3THX YYacTKOB
JLOJIXKHBI MPHHHMATBCA H3 YCJOBHS BO3MOMKHOCTH YAOGHOrO
[IPOBENEHHST PEMOHTHBIX PAabOT M HCIOJb30BAHUSA 3IKCHIya-
TAIMOHHBIX NMOABEMHO-TPAHCHOPTHEIX MexXalH3MOB

4.11. Tpy6onpoBOAHYI0 apMaTypy C/leAyeT pacHojaraTb
B JOCTYNHBIX JBJisi ee OOCJIYXHBAHHMA MECTax Y IO BO3MOXK-
HOCTH TPynnamu.

MaxoBHK apMaTypbl ¢ PY4HbIM NPHBOAOM AOJIXKE€H pac-
nonaraThcsA Ha sbicoTe He Oosee 1,8 M OT ypoBus nona win
NJOIWAAKH OGCyXHBaHHUS.

4.12. Tlpu npHMeHeHHH CTaJbHOH apMaTyphl AJs JacT-
MaccoBEIX TPyG 3Ta apMarypa MROJMKHA YCTaHaBJIHBAThCH
Ha CaMOCTOfITeNbHbIE OTIOPKI, MPHKpeENJseMble K CTPOUTENb-
HBIM KOHCTPYKUHAM HJIH K CIIJIOLIHOMY OCHOBAHHIO.

4.13. PaccTosiHHe MeXAy Bpe3KaMH B TPyGONpOBOX He
LOJXKHO OBITb MeHee:
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220 MM — npH HapyKHOM JAHaMeTpe OCHOBHOX TPyOH

1o 110 mu;
300 » — 10 xe, or 110 no 225 MM;
400 » — » cenume 225 MMm.

4.14. Ha tpy6onpoBozax, KOTOpHE B Npouecce 9KCiaya-
TalUH HeoOXOAMMO NPOAYBATb HJH OMNOPOMKHATb, ROJIKHH
NpeAyCMaTpHBaThCs CHeNUaldbHHe ApeHaxKHHE yCTPOHCTBA
H BO3AYWIHHKH.

4.15. TIpoexTpoBanHe CPEACTB 3allHTH TPyGONPOBOLOB
OT CTAaTHYECKOrO 3JEKTPHYeCTBA CjlefyeT NpelyCMaTpHBATh
B Caydasx:

OTPHUATENBHOrO BO3LEHCTBHS CTATHYECKOrO 3JISKTpHYE-
CTBa Ha TEXHOJIOTHYECKHH NpOLECC H KauecTBO TPEHCIOP-
THPYEMHIX BellecTB;

ONMAaCHOrO BO3AEHCTBHS CTAaTHYECKOrO JIEKTPpHYeCTBa Ha
0o6CayKHBAIOUHA MepcoHalT;

BO3HHKHOBEHHSI Pa3psfOB, CHOCOGHEIX HAapYWHTh Ies0-
CTHOCTB TPYOONpPOBOAA,

4.16. {12 uCKIIOUEHHA BO3LEHCTBHA CTATHYECKOTO SJIeK-
TPpHYeCTBa CJeayer npezxycmarpuaa'rb 3JEKTPONPOBOAHBIE
Tpy6OnpoBORHL.

4.17. dnexkTponpoBoAHble TPYGOIPOBOAH CJEAYET HpPH-
COENHMHATL B Npefesax Uexa, YCTAHOBKH H T. I. K KOHTYpY
3a3eMJIeHHsi He MeHee 4YeM B JABYX Toukax. IIpu stom con-
POTHBJ/IEHHE 3a3eMJIKIOLLEro YCTPOfCTBA MOJNKHO MMeTh He
6onee 100 Owm.

4.18, Ha aHTHCTaTHYECKHX H JAH9JEKTPHYEeCKHX TpyO6o-
NpoBOJax He JOMYCKaercs NpPeRyCMaTPHBATh He3a3eMJIeH-
Hble MeTaJJMYeCKHe HJH SJIEKTPONPOBOAHEE HeMeTalJH4ye-
CKHe 4acTH H ayeMeHTH. Ilpn aToM omops aTux mpy6ompo-
BOJOB JXOJMKHEI OBHITb H3rOTOBJGHH U3 3JEKTPONPOBOXHBIX
MAaTepHaJIOB M 3aseMJeHH HJIH HMeTb 3a3eMJeHHHe NOM-
KNafKH M3 3JeKTPONPOBOAHHX MaTepHaloB, B MeCTax, riae
Ha HHUX OTHPAIOTCH TPYOONpOBOJMI.

3amuTHHE KOXYXH H3 3JeKTPOINPOBOMHOIQ MaTepHalsa
B KauecTBe TEIMUIOBOH H3OMALMH Ha TPY6ax HOJXKHHE OHTH
Sa3eMJIeHbl COTVIacHO TpeGoBaHuAM I. 4.17.

4.19. [Ina oTBOza 3apsia CTATHYECKOrO 3JEKTPHYECTBA
C HapyXKHOH TOBEPXHOCTH TPYGONPOBOLOB, TPAHCIOPTHPY-
IOUIMX BEUIeCTBA C YAENbHHM OGBEMHBIM 3JIeKTPHUECKHM
conpoTtubienneM GoJsee 10* Om-M, TpybonmpoBoxsl cieLyeT
METaJVIH3HPOBaTh HJH OKPAIIHBaTh 3JEKTPONPOBOAHLIMH
SMaJIIMH HJH JaKaMH,

JlomycKaeTcst BMECTO 3JEKTPONPUBOAHBIX NOKPHTHIH 06-
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MATHBAaTh YKa3aHHHeE TPyOOIPOBOAH MeTaJIudeckoH Inpo-
BOJIOKO! ceyeHHeM He MeHee 4 Mm2 ¢ maroM HamoTkH 100—
150 MM. DJeKTpPONpOBOLHOE NOKPhITHE (HIH O6MOTKA) Ha-
PYXKHBIX moBepxHocTeffi TPYGONPOBOAOB JOJIKHO GHITH 3a-
3eMJIeHO. COTVIacHO TpeGoBaHuaM n. 4. 17.

4.20. Ina TpyGonpoBoJOB, NPOKIaAHBaeMbHIX OecKa-
HalbHHM CcrnocoboM H AJs TPYOONPOBOAOB ¢ HAapY:KHHM
auamerpom o 180 MM, coopyKaeMmBIX Ha CIJIOLTHOM OCHO-
BaHHH M3 3JIEKTPONPOBOJHOIO MaTepHaja, BLIIOJHEHHe
3JIEKTPONPOBOAHOTO NOKPHITHA HaPYXKHOH NOBEPXHOCTH He
Tpebyerca. B 3roM ciydae CHJIOLIHOE OCHOBaHHe MOJIXKHO
6LiTh 3a30MJIeHO corviacHO TpeboBanuaM 1n. 4.17 Hacros-
welt MHCTPYKUHMH, 2 pa3pLIBhl CINJIOUIHOTO OCHOBAHHA B Me-
CcTax yCTaHOBKH (JiaHUeB, He AOKHBI NpespiiaTh 200 MM.

5. PACYET TPYBONNPOBOLOB
OBIIHME MNMOJIOXEHHA

5.1. Pacuer TpyGOnpOBONOB IPOH3BOAHTCS IO NpPenenb-
HBIM COCTOSTHHAM:

o Hecylleit crmocoGHOCTH (TIPOYHOCTH H YCTOHYHBOCTH);

no pedopmauusM (1 TPyOONPOBOAOB, BeJHUHHA Je-
¢dopManyuK KOTOPHIX MOMET OrDAHKYHTb BO3MOXHOCTb MX
NpHUMEeHeHHs ).

5.2. Pacuer tpy6onpoBOXOB Ha INPOYHOCTH M YCTOHYH-
BOCTb CJie[yeT IPOH3BOAMTb Ha AeHCTBHE PAaCUETHHIX HArpy-
30K. Meron onpenenenHs pacyeTHbIX Harpysok H BO3JeH-
CTBHH H HX COYeTaHHE HANJEXHT NPUHHMAThb B COOTBET-
ctBHH ¢ ykasaHusmu raasu CHull no Harpyskam u Bos-
JeACTBHAM.

PACYETHBIE XAPAKTEPHUCTUKH MATEPHAJIOB

5.3. PacuerHoe cONpOTHBIeHHe MaTepHaja Tpy6 R,
MIla (xrc/cm2) crenyer onpenenste mo opmyne

R = RiKy K, 1)

rae R" — HOpMaTHBHOE AJIHTE/bHOE CONPOTHBJEHHE Pa3pyLIeHiHlo MaTe-
pHaia Tpy6 u3 ycaoBHS pa6oTH Ha BHyTpeHHee maBseuue, Mlla
(xrcfcm?), ompenensercs mo Taba., 7; Ky — xoapoHuUHEeHT ycaoBHI pa-
Gorsl TpySonposona npuauMaerca no Tabm. 5, Kc—kKo3pduuueHT npoy-
HOCTH COe[HHeHHs TPYS NpHHHMaeTcs mo Tabn 6

5.4. Moayab mnoasydectu Mmateprana TpyS6 E, Mlla
(xrc/cM?), NpHHHMAaeTCs C Y4eTOM ero M3MeHeHHS MpH AJH-
19



TeNBHOM JAeHCTBHE HArpy3KH M TeMIepaTypw Ha Tpybompo-
BOZ NO dopmyie

E = KeEO, (2)

rie E;— Monyab mosnsyvectd Matepuana TpPyGH npH pactsxedns, Mlla
(rrc/cm?), npunuMaeTcs no Talia. 8 B 3aBUCHMOCTH OT NPOCKTHPYEMOro
CPOKA CAYXKOGH TPYGONPOBOA2 H BENHUHHH JefiCTBYIOLLHX B CTEHKE TPY-
O HanpsaxeHu#; Ke — K03(HIHERT, YIHTHBAOWHUA BiaxAHHE TeMmepa-
TYpH Ha AepopMaldOHHHE CBOACTBA MartepHana TpyS, NpHHHMaeTcH
ne raba. 9.

Tabnuwua 7
HopmaTtHBHoe MHR?’:I;{!&: conpoTHRALHHE
9'1;‘;’8 :;g’o".‘g_” Temneparypa,
20, ner C MartepHan Tpy6
nun | nen mBX | nn
20 5,0 | 2,5 10,0 —
30 3.2 1,6 8,0 —
50 40 19 1,0 6,0 —_
50 — 0,6 3,5 —_
60 -— 0,35 1,0 —_
20 57 2,8 10,3 5,0
30 3,8 2,0 83 3,9
25 40 23 1,3 6.3 39
50 - 08 3.7 2.3
60 —_ 0,5 1,1 1.6
20 6,4 3,0 10,5 6,0
30 4,5 2.4 85 4,6
10 40 2,9 1,8 6,5 3,6
50 1,6 1,2 3.9 2,8
60 — 0,8 1,2 2,2
80 — — - 1,0
20 6,8 3,2 10,7 6,6
30 5,0 2,7 87 5,0
5 40 34 2,1 6,7 4,0
50 2,0 1,5 4,0 3,2
60 1,2 1,0 13 2,5
80 — — - 1,4
100 — — — 0,6
20 7,4 3,6 11,0 7.0
30 6,1 30 9,0 57
1 40 4,8 2,5 70 45
50 33 2,0 4,4 3,7
60 2,0 1,5 1,6 3.0
80 —_— — — 2,0
100 - —_— - 1,1
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Tabauna §

. Monyas mnonayvect E, B 32BHCHMOCTH OT BEJHUHHb! HANPAXEHHS B CTedke TpyOm, MIla
o f. Hanpsxerue B creHxke Tpy6n, MIla
& 35
S I
8 8‘ g 12 10 9 8 7 6 5 4 3 2,5 2 1,6 1 0,5
50 — —_ — —_ — — —_ 100 120 140 150 160 180 200 220
25 — — —_ —_— — 90 110 130 150 160 170 190 210 230
TMHI 10 — — — — — — 100 120 140 160 170 190 210 230 250
5 — -— — — — — 110 136 150 170 190 200 220 240 270
1 — - o — — 120 | 140 150 170 200 210 230 250 280 300
50 — — _ —_ — — — — - — 35 40 45 55 65
25 — — —_ — — — — — — 32 38 42 48 58 68
nBa 10 —_ —_ — —_ — — — — — 35 40 45 50 60 70
5 — — —_— —_ — o — —_ — 40 42 48 55 65 75
1 — — —_ — e — — — 35 42 45 50 60 70 80
50 —_ — 7801 800 810 8151 820 1 825 830 835 — 840 —— 850 —
25 —_— — 960 | 1000 ] 1000 | 1010 {1020 {1020 1030 [1030 — 11040 — 11050 —_
[1BX 10 — 1570 | 1200 | 1240 | 1250 [ 1260 {1265 [1270 [1280 1290 -— 1300 — 11300 —
5 — 1300 | 1350 ] 1380 | 1400 ] 1420|1430 1440 {1450 [1460 — 11470 — 11480 —
1 1550} 1620 | 1650 | 1700 | 1720 ] 1740 L1750 {1760 1770 11780 -— 1790 —_ “800 —_—




(44

. Mogyas ROASYUECTH Eo B SABHCHMOCTH OT BE&JHYHHW HBNPAMKAHHE B CTeHKe TPyOu, MIla
b g HanpaxeHne B ¢reHke TpyGn, MIlla
= e -
£o g * 10 9 8 7 6 5 4 3 2,6 2 1,6 o
g é: 8 § 12 11 s » 1 5
25 | — | — | — | — | — | — | — [210 [ 220 [240 | 250 [270 | 280 | 300 | 320
10 —_ — — — — — 250 } 260 | 270 | 290 | 300 | 320 330 | 350 370
5 — —_— — — —_ — 1270 } 280 {300 | 320 | 330 { 350 360 | 380 400
1 — — — — —_ 310|320 {330 | 350 ) 380 | 390 | 400 420 ; 440 450
TaGauna 9
Kospdanuent K, B 3aBHCHMOCTH OT TeMnepaTypH, °*C
Martepnaa Tpy6 2 l ) j 40 { 50 60 8 100
MNBA 1,0 0,75 0,60 045 0,40 - —
IMTHIX 1,0 0.80 0,65 0,50 0,40 — —
nn 1,0 0,85 0,75 0,60 0,50 0,35 0,2
MBX 1,0 0,90 0,85 0,80 0,70 _ —




5.5. [Ipu onpenenennn pedopmauufi ot neHcTsBus pac-
yeTHBIX HArpysoK Ha TPyGONpPOBOALI, TPAHCNOPTHDYIOUIHE
semiectBa ¢ Temmnepatypoif mo 40°C, senuuuusel xo3ddH-
uuenta [lyaccoHa p  ROMKHBL MPHHEMMATBCA  DaBHbiVHI
0,42—0,44 nas TpyO H3 NOJHSTH/JIEHA HHU3KOr0 NaBJeHHT,
0,44—0,46 mns Tpy6 M3 NOJHITHIEHA BBICOKOrO NaBJEHHST,
0,40—0,42 pas 1py6 u3 noaunponuiena, 0,35—0,38 aas
Tpy6 H3 MOIHBHHHJXJIOPHAA.

Has Tpy6GonpoBOAOB, TPaHCHOPTHPYIOIMX BelilecTBa C
teMiepatypoii oBeime 40°C, BeJHuHHY KO3(OHIUHEHTa
TlyaccoHa gomyckaetcsi mpHRHMaTh pasuoii 0,5.

HATPY3KH H BO3LENCTBHA

5.6. Ilpu pacuere TPyGONPOBOAOB CJEAYeT YUHTHIBATE
Harpy3kHd H BO3JAeHCTBHsA, BOSHHKAIOUIHe NPH HX COOpYyKe-
HHM, HCOHTAHHH M O3KCIJYAaTalUuH, COTJIACHO TpebCOoBAaHHSM
raasn CHuIl Ha Harpysku u BO3SHEHCTBHA, NIPH 3TOM KO3(-
(HIHEHTH NepPerpysKH crefyer npHHHMaTh no Taba. 10.

Ta6bauuga 10

Cnoco6 npokJan
Xapakrep K4 TPyOSOnposona
ar .
& Boanett- Harpysku 1 BosgeficTaug non e | nen- ‘,f;’,?g‘:‘},’;‘;‘,:‘: b
CTBHR 3eMHBIA 3cM-
(8 nacwinu)l Hel
INocrosau- [ Macca TpyGonpoBoga H -+ + LI
HBle o6ycrpolicTs
JasneHne rpyHra + — 1,2(0,8)
TugpocraTHyeckoe naB- -+ — 1,2(0,8)
JIeHHe FPYHTOBHIX BOA
Bpemen- | Buyrpennee  naBsenne + + 1,0
Hble AH- | TPAHCIIOPTHPYEMOTO  Be-
TeJbHule | HecTBa
Macca TpaHcnopTHpyeMoro + + 1(0,9)
BelLeCTBa
TemnepatypHele BO3fekH- + + 1,0
CTBHSA
JHaBnenye 0T Harpysox <+ — 1,4
Ha NOBEPXHOCTH TIpYHTa
Harpysku 0T KonoHH aB- -+ — 1,4
TOMOGHIeR
KonecHne Hau rycemuy- + — 1,1
Hule Harpy3kH
Kpatko- | Harpysku u  Bo3neit- + + I
BpeMeH- | CTBHA, BO3HHKaIOUHe
HbHle NpPH MOHTaXKe H HCHHTa-
HHH TpPYy6ONpPOBOROB
CHeroBasi Harpyaka — + 1,4
BerpoBas Harpyska — + 1,2
Tononeptas Harpyska — + 1,3
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NMpumenarnusa 1. 3Hak «+» —Harpy3kHk § BO3AEHACTBHA YuH-
THBAIOTCH, 3HAK «—» — He YYHTHBAIOTCA,

2. 3HaueHus KO3D(HIHEHTOB neperpyskd, YyKasanHHe B CKOBKax,
AOMKHH TNPHHHMATbCA B TeX CAy4asX, KOrAa YMeHblIeHHE HarpysKH
BHI3MBAET yXYAlleHHe paGoTH TPyGonpoBoxa.

5.7. HopmaTHBHYyI0 Harpysky ot maccel 1 m TpyGomnpo-
Bona g®r, (Xrc/M), cieAyeT pacCYuMTHBATL MO (opmyse

g% = yx (4 —8)8, (3)

he yr— NJAOTHOCTH MaTepHana TpybompoBoma, H/m®  (krc/m®);
A — napyxuuift Auametp TPY6H, M; O — ToNUIMHA CTEHKH TPYOHW, M,

B Tex ciyuasx, Koria aas Tpybonposoza Tpebyercs
YCTPORCTBO HapyXKHOH H30JIAUHH, B HOPMATHBHYIO Harpysky
g% ciaelyeT BKJIOYATb HArpysky OT MAacCCH H30JHDYIOLLEro
cJIo4.

5.8. HopmaTuBHas BepTHKa/NbHAs Harpyska oT Jasie-
Hus TPYHTa Ha TPYGOMpPOBOX GE , H/m? (knc/M2) ponxua
onpeneNsaThCs no ¢Gopmye

q:.'p = Yrp hv (4)

rae yrp — 0AOTHOCTb rpynta, H/m® (xkrc/M®); h— paccrosinme oT
Bepxa TPySONMpPOBOZA A0 TOBEPXHOCTH 3eMJH, M, HasHauaeMoe H3 YCHO-
BHA WCKJIOUEHHA BO3MOXKHOCTH BO3jieHCTBIS Ha TPYGONMPOBON AHHAMHA-
HECKUX Harpy3oK.

5.9. HopmaTuBHy0 Harpysky OT THAPOCTATHYECKOrO
JlaBJIeHHsl TPYHTOBHIX BOJX, BHI3HBAIOMYIO BCIVIHITHE TPyGo-
nposoaa, q¥ ., H/m® (krc/M®) cneayer onpenensts ne
dopmyae

nﬂ?n
qll". s ¥B 4 (5)
rAe Ys — IJIOTHOCTh BOXH C YYerOM pacTBODEHHHX B Hell cosed,

H/m® (krc/md); [ — napyxubli guamerp TpyGonposoaa ¢ yueTom
H30/SLIHOHHOrO TOKPHTHA, M.

5.10. PaGouee (HopMaTHBHOE) BHYTPEHHee JaBJeHHE

TPAHCIOPTHPYEMOro BEIeCTBAa YCTAHABJIHUBAECTCS IPOEKTOM.

5.11. HopmaTtusHYyIO Harpysky OT MacChl TPaHCIOPTHpYye-

moro BemecTsa.s | M Tpy6ompoBoja gr.s, H/M3(krc/m?)
cliefyeT onpelelsTh no Gopmyse
n d?

a3 ;=73 T (6)

TZe yr. s —MJIOTHOCT, TPaHcHOpTHpyemoro Bewectsa, H/m®(xre/m®)3

d — BHYTpeHHHA Auamerp TPyOH, M.
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5.12. HopMarTuBHuEII TeMnepaTypHbI nepenag B Mate-
puaje credok Tpy6 A ¢, °C caepyer npHHEMATbh PaBHBIM pa3-
HHIle MeXJy MaKCHMaJbHO (HJM MHHHMAJIbHO) BO3MOXHOH
TeMIepaTypol CTEHOK B Npouecce 3KCIAyaTaUuyH H HAHMeHb-
welt (Mau HauGosblueRr) Temneparypod OKpyKaiolled cpe-
Ibl, IPH KOTOPO#l OCYILECTBAsAETCA 3aMblkaHHe TPYGONpPOBO-
Ea MJY ero 4ac™d B 33KOHYEHHYIO CHCTeMy (NpOHSBOAMTCA
MOHTa} 3aMBIKalOWAX cThikoB). IIpH ompenesieHHH MaxcCH<
MaJIbHHX ¥ MHHMMaJbHHIX TEMIEPaTyp CTEHOK TPYO H OK-
pyxawoulei cpelbl CleayeT PYKOBOACTBOBATbCA YKa3aHHdA+
mu raasnl CHull no crpourennnoit xaumartojornu H reo-
bHanKH.

5.13. HopmaTuBHasg paBHOMepHas Harpyska OT NOABHX-
HBIX TPAHCHNOPTHBIX CDeACTB §%, , H/M? (krc/m?), nepena-
BaeMas Ha TpyOompoBOA yepe3 IPYHT IMpH NpOKJIaiKe ero
noy AOpPOraMH  TPOMEILIJIEH-

HbIX TIpEANPHATHH C iHepery- o~ 40l ' .
NAPHHM  [BHXKeHWeM TpaH-  §§ ¥ '
CMOPTa, OJIKHA OMPERENATH:  $7% M=
cs B Buae Harpysku H-18 8%
OT KOJIOHIH aBTOMOGHJeir uan <332z
HI-60 or rycenuunoro Tpau- §% - 7\‘ 7 |
CnopTa, NpH TOM CaeAyeT R F gy \ —
NPHHHMATb HAHOOJLIIYI0 H3 IS [ '
HHX. 3HauyeHuss  Harpysok  S& T
18 i HI-60 ~zonyexaerca Oﬁrldu:a ;ﬂﬂo;(é‘ﬁiﬁ ;’5 xir ’
onpexesATh 10 rpaduKam 4 Tyl o P
puc. 1.

Has TpyOonposoaos, yx- Puc. 1. 3aBHCHMOCTb HOPMATHBe
JajEBaeMbX B MeCTax, TIAe HOT'O DABHOMEDHO pacnpefeicHs

o asjaeH T
ABWKEHHC ~ aBTOMOGHIBHOTO . M8 Tp:;f:;‘;ﬂ: .
TPaHCNOPTa HEBO3MOXHO, B 7P y

o Tpy6onposoaa
Kadecrse HOpMaTHBHOH cae- I — past Marpyskd  OT aBTOMOGHJS-

AyeT IIpHHHMMaTb paBHOMEp- noro Tpaucnopra H — 18, 2 — xas
HYI0 Harpysky OT NEleXOAO0B HATPYSKH T SNy OF O TRancnop

5000 H/m* (500 xrc/m?).

5.14. HopmaTtusune  Ha-
TPy3KH OT aTMoc(epHEHIX BO3ZEHCTBHH (CHeroBas, BeTpPO-
Bas, rojojeflHas H Ap.) [OJIKHH TIPHHHMAaTbCs B COQT-
8eTCTBHH C Yykasanuamu raasel CHull Ha Harpyskn u
BO3ACHCTBHA.

ONPEAEJEHUE TOJIWIMHBI CTEHKM TPYBOTIPOBOLOB

5.15. Tomwuny creHkn TpyGonposoia (HOMHHAJNBHYIO)
6, cM, cilepyer onpeienste no gopmyne



PA

= 2R + an ! ( )
rae /[ — Hapy:XHHE IHaMeTp 'ﬁ)yGu, cM, P — pabouee (HopMaTHBHOE)
nasnesne B TpyGomposoge, MIla (krcfcm?); ngq — kosdouunenr nepe-
rpyski palouero JaBjeHHs B TPyOonmposoAe, NPHHHEMAeMH 1o

Taba. 10; R — pacueTHOe CONpOTHBJEHHe MarepHana Ttpy6, MIla
(krc/cM?), onpenensieMoe B COOTBETCTBHH C m. 5.3.

NPOBEPKA NPOYHOCTH M YCTOHNYHUBOCTH HAN3EMHBIX
TPYBONIPOBOAOB

5.16. Hangsemuue (OTKpHTHE) TPYGONPOBOAH CJeAyeT
TIPOBEPATH Ha NPOYHOCT, JKECTKOCTb u OOLLylo yCTOHYH-
BOCTb B NPOJOJNLHOM HalpaBJIeHHH.

5.17. TlpoBepka npOYHOCTH HaA3eMHHX TPYGONPOBOIOB
LOJIXKHA MPOHU3BOAKTHCA 1O YCJIGBHIO

Omp << R, (8)
A€ Oup— NOJHOE PACYETHOE NpPHBENEHHOE (SKBHBAJEHTHOE) Hampse-

uue, MIla (xrc/cM?), onpeflensieMoe COIVIACHO YKasaHHaM M. 5.18; R-—

pacueTHoe CONpOTHBIEHHe MaTepHana Tpy6, MIla (krcscm?), onpenense-
MOEe B COOTBETCTBHH ¢ M. 5.3.

5,18, 3a nonHOe pacueTHOe NpPHBEJCHHOE (IKBHBAJIEHT-
HOE) HaNpAXKeHWe Opp CJEAyeT IPHHHMATb MaKCHMaJbHOE
H3 AEHCTBYIOIIKX HOPM@JbLHHX HANPAXKEHHHA B CTeHKe Tpy-
6Hl, BHIYHCJSIEMOE C YYeTOM BCeX HarpysoK H BO3HAEHCTBHH
#a paccMaTpHBaeMOM YuyacTKe Tpybomposoja B HauGojee
ONaCHHX COYEeTaHHSAX.

5.19. Ycunna (HanpskeHus), BO3SHHKaIlue B TpyGo-
OpOBOJE OT BO3JAEHCTBHS pacYeTHHX HAarpysoK, HOJKHE
OonpeaensTbCsa COrJacHoO OﬁmHM npasHJIaM CTpOHTeﬂbHOﬁ
MexaHHkH. [Tpu 3TOM TpPyGONPOBOX CJIEAYET PacCMaTPHBATh
KaK yNnpyruit crepixeHb (NPAMOJHHEHHKIA HJIN KPHBOJIHHEH-
HBlt), Y KOTOPOro NDH NPHJIOXKEHHH Harpyskd norepeyHoe
ceueHHe oOcTaeTcss IJIOCKHM H COXDaHsieT CBOIO XPYroByio
¢opmy, a MOAYJIb HOJI3YYECTH 3aBHCHT KaK OT HPOJAOJIKH-
TeJbHOCTH HeHCTBHA Harpys3kH, Tak H OT TEMIIEpPaTypH.

5.20, HopmanbHEle HanpsikeHHs B CTeHKe TPYOH B
KOJIbIIEBOM HanpasjeHHH O0¢ , MIla (krc/cm?), oT HeficTBHS
pacueTHOr0 BHYTPEHHEro AABJEHHS CJEAyeT OnpeAesATh Mo
popmyre

P —8)

Op = Ng ——=t 9
? q 26 ) ( )
vae ng, P, 21, 8 — obosnauenus Te xe, uto M B Qopmyae, (7).
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5.21. HopManbHHe pacTAryBalollHe HJIX CXKHMaoLlHe
HanpsAXKeHHs B CTeHKe TPyOH B NMPOAOJBHOM (OCEBOM) Ham-
paBieHHH 0z, MIla (xrc/cm?), OT HeHCTBHS pPacuYeTHHIX Ha-
TPY30K IS NPSAMOJHHERHOrO H YIPYro-H30THYTHIX YIaCTKOB
TpyGONPOBOROB CJIGAYeT PacCYHTHIBAThb No Qopmynam:

OT JEeHCTBHA BHYTDEHHero AaBJIEHHs

_ ngP(4 —6)
» 46 ! (10}

rae ng, P, [, 6~ o6osnauenns Te xe, uTo H B QopMmyne (7);

O,

OT HEeHCTBHS NpPOAOJbHOro ycuausi Ny, BH3BaHHOrO TeM-
fepaTyPHEIMH H3MEHeHHSIMH,

0, = =, (11)

rae N:— npoxonpHoe ycuaue, H (xrc), ompenensieMoe B COOTBETCTBHM
¢ m 5.22, F— nuowafs nonepeysoro ceyeHHs TPyOH, M2 (cm?);

OT AeHCTBHS NONEPeYHHX H NPOAONBHEIX H3MMOalolHX
moMeHToB M, H/m (krc/cu),

M
W ?

rie W — MOMEHT CONpPOTHBJIGHHS NONEPEuHOro ceyeHus TpyOn, M3 (cM3),

0, = & (12)

5.22. Pacuernnle 3HayeHHsi NPOXOJBHHX ycuiuii N;, Bo3-
HHK2JOIIMX B TPybOnpoOBOLE NpH H3MEHEHHH TEeMTepaTypH,
Gea yuera KOMIEHCAaLMu TeMNepaTypHHX JAebopMmauuit B
NPOLOJBHOM HaNpaBJeHHH LOJKHE ONpeAeaTbcs no ¢op-
MyJe

N¢ = n;aAtEF, (13)
rae: o — Ko3pbuuHeHT JNHHe#HOro TeMMnepaTypHOro pacliMpPeHHs MarTe-
pHana TpyOH, rpaa~!, npuuumaercs no Taba. 1l; Af— pacuerHHi

TeMnepaTypsuii nepenap, °C, onpespensemsit no n. 5.12; E-— Monyns.
MOJI3yYeCTH MaTepHana Tpy6n, MIla (krc/cm?), onpepenseMufi n 54;
ny — K03(QQHUHEHT Neperpy3k¥ TeMIePATypHHX BO3AEHCTBHH  NPHHH--
Mmaercsi mno Tabn 10; F—nnoafp MONEPEYHOro CeyeHHs TRYOH!
M2 (cM?).

Tabannna 1k
Koadpuunent aunet- KoszthduuuenT ARHCH-
Martepuan HOIr'O TeMNepaTypHOro Marepnan HOTO TEMIIEPATYPHOrC,
TpYG paClIMpPeHHs a, TpyG pacCulMpeHHs Q,
rpan—} rpan~!
TMMHA | 2,2 . 10-¢ W I | 1,5 - 10—
TIBJ, I 22104 i IBX | 0810



5.23. Pacuer Tpy60onpoBONOB Ha NPOROJIBHO-TIONEPEUHELI
€3THG OT HeficTBHS NPOMOJBHHX yoHauit N: H pPaBHOMepHO
pacnpeseseHHoi Harpy3KH MHTEHCHBHOCTBIO ¢ OT MaccHl Tpy-
GonpoBoAa H TPAaHCMOPTHPYyeMOro HellecTBa CJeAyer Tpo-
H3BOAUTh IJs HauGonee HeOGJATONPHUATHOTO chydas — moJ-
HOTO OTCYTCTBHS KOMIEHCAIMM TEeMNEPATYPHHIX YANHHEHHA
C yderoM MaKCHMAJbHO BO3MOXHOIO Nepenaja Temmnepa-
TYp.
yp5.24. Benuuuny gomycrumoro nposera TpyGomposoza [,
M (cM), AJs cayyasi, yKasaHHoro B I, 5.23, enenyer onpene-
aatb no Gopmynam:

JUISL BEPTHKAJIBHBIX TPyOONpeBOLOB

__mA
B

BTV (14)

Z1s -TOPH3OHTANLHEIX TPYOONPOBOAOB HCXOAA M3 AOMy-
CTHMON K KOHIY CPOKa 3KCINyaTallHH CTpesan mporu6a
f = 1/700, 61

YaAt (15)

B odopmynax (14) u (15) m; u my; — k03dPUUHEHTH,

YYHTHBAIOLUHE reOMEeTPHYECKHE NnapaMeTpbl TPYOHI, NpPHHH-

majores no taba. 12. f — koadrpuuuent, onpelensieMbii no
rpadukam puc. 2 B 32BHCHMOCTH OT napamerpa A:.

Tabanua 12

Marépuan Tpy6
EH
: E‘§ MHL, N nsn MBX
LR
E;;% Tun Tpy6
=25 | a1 lenc| 1 a femec) r |ea |eT | ot
KEmw
m, 1,08 11,06 § 1,00 | 1,06 | 1,00 | 095 | 1,10 1 1,07 | 1,06
mg 1,40 |1 1,35 1 1,30 | 1,35 | 1,30 | 1,20 l 1,40 l 1,35 l 1,30

BenomorarenpHuit mapamerp A; suuncagercs no ¢op-
MyJae

Ar= B‘—lal—" (16)
1 23 —
rae Bt=-76-6-—~ -y EaAtyaAt, (17)
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— 1[4\ Yr = a)
e e R

" 1
004t ——r—
(18) Gal 1L
0,02 =
B dopmynax (14)—(18) 0’0/
E, a Al O, d, &Y-r;‘?'ra—" ’ﬂ £

0603HAYEHHS Te e, YTO H B 0z 45 0% 65 06
dopmyaax (3), (6) u (13), ¢

IIpH 3TOM yr H yr p HMEIOT pa3- Gz A R 77

meprocte H/M® (krc/em®), B g4 : i )4 —

dopmyne (17) napamerp B: 43 v

¥iMeeT Pa3MepHOCTb M (CM). 02 —
Mpumeuanne Jonyckaeres B Of _’/r,/ 7

fIpEABADH1EIbHBIX pACYETaxX BEIHUH- 0 D ,

fbl  APOJIE10B IS BEPTHKAJbHBIX H 05 08 01 08 9

FOPH3OHTAJILHHIX Y4aCTKOB Tpy6onpo- 8
BOAOB ONpeldesaTh TOo TabJRLaM

apua. 2, KOTOpHE PacCUHTAHBl AAR J A, /
MAaKCHMaJbHOTO CPOKa CIYXKOH Tpy- A
Gonposona, a At otcuntan ot 0°C. 2 /
KOMNEHCALHSI / =
TEMITEPATYPHBIX
JESOPMALLMN 0 i

1 3" TV

5.25. Onpenenenne ycuaui,
BOSHHKAIOWHX B OTAGABHBIX  p.. 9  3apucumocts K03 u-
s/IeMeHTax TpyGONpoOBOAa OT uvenra B or napamerpa Aq
BO3XCHCTBHA TeMIIEPaTYpPHBIX a—nanas  ueTepsana A, = 0-0,05;
U APYTUX NEPEeMCUICHHH, HCOB- 6 —aan witepsana A, = 0,05—0 5
XOLWMO IIPOH3BOANTL METONa- 8—ann untepnana A, =05-3
MU CTPOHTE/bHOH MeXaHHKH
(pacucr CTaTHUYGCKH lCOMNpeac-
JIAMHX CTEP)KHEBHIX CHCTeM), IIDH 3TOM BXOAALIHE B pac-
yeTHHIE ypaBHEHHS MeXaHHYeCKHe XapaKTepPHCTHKH (pacyer-
lible COMpPOTHBJENHS!, MOAYJH MOJ3YyYCCTH) NPHHHMAIOTEA C
YYeTOM HX 3aBHCHMOCTH OT IPOJOJIKHTENBHOCTH JeHCTBHA
Harpy3kH H OT TeMIepaTyphl COIIacHO TpeBOBaHHAM
m, 5.3 —5.5.

5.26. KoMnencauust TeMnepaTypHHIX YIJHHEHHI ROJXKHA
OCYUIeCTBJIATLCA, KAK HPABHJIO, 32 CYET CaMOKOMIIEHCAUHH
OTXeNbHBIX YYaCTKOB TPYOONpPOBOAA. YCTAHOBKY KOMIIEHCH-
PyIOIIUX YCTPOHCTB CJeNYyeT NpefiycMaTpHBATb B TEX Cay-
qasfx, KOrja PacyeroM BHISIBJEHH HEJIONMYCTHMble Halpsike-
HHf B 3JeMeHTaX TPyGONpPOBOZA HJHM HENONYCTHMBIE YCH-
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a 3) 8

LY
= \ i <
L~
< = 1 2
A = ¥ >: a0 At
EI_ : “i; FA l A 8
flslr A

Puc. 3. OcHOBHbIe reoMEeTpHYECKHE NMapaMeTphi
a-—FRYyTOTO OTBOAR; 6 — [1-06pasHOro KOMUHEHCATOPa;
& — nHpooGpasHOro KoMneHcaTopa

JH Ha NPHCOeAHHEHHOM X HeMy OOODYHOBaHHH, KpoMe
cayuaeB Mox3eMuofl GeCKaHaNbHOM NPOKIALKH,

5.27. PacueTHble BeJHYHHH HPOXOJBLHHX NepeMelleHHH
y4acTkOB TpyGompoBOXa CJEAyeT ONpejeNsTh OT MaKCH-
MaJIbHOTO MOBHIIEHKA TeMOepPaTypH CTEHOK TPYG (HOJNOXKH-
TeJIbHOrO PacyeTHOIO TeMIMepaTypHOro lepemaja) H BHYT-
penHero naBjenHs (yAJHHeHHe TPYOONpOBOAA) H OT HaH-
6oJsbllero MOHMXKEHHS TeMIEepaTypH CTeHOK Tpy6 (oTpuua-
TeJIBHOrO PacyeTHOIO TeMNepPaTYpHOro nepenaga) npH OT-
CYTCTBMH BHYTPeHHero RaBJjleHHs B TpyGompoBole (yKopo-
yeHHe TPyOONPOBOAA).

5.28, KomneHcupyomas cnocoGHOCT, THYTOrO ©TBOAA
nox yrjom 90° nomxna onpefenatscs no ¢opmyae

Al=2R_. (4 + r)3 40,0778
3EN L+r !

rie Al-— MakCHMa/JbHO HONMYCTHMOE NPOROJNBLHOE NepeMellleRHe TpyGo-
NPOBOAA OT JMeHCTBUA TeMNepaTypH, KOTOpoe MOMeT OHTh KOMNEHCH-
pOBaHO OTBOROM, CM; [/} — RJHIA NPHJIEralollerd K OTBOAY NPpAMOro
yuactTka TPyOGONpOBOAa, BOCMPHHHMAlOWIero nepeMeinedune Al, cM; 7 —
pajuyc Haru6a OTBOAE, CM; £~—Hapyxuuﬁ RHaMeTp TP¥6bl, cM; R—
pacueTHO® comporuBienne MartepHana rpy6, MIla (krc/cm?), onpenense-
MOe B COOTBETCTBHH ¢ TpeGoBaHHsAMH I. 5.3; E — MOLYyJNb NOJN3YYeCTH,
MIla (krcfcm?), onpeReaseMuil cornacHo TpeGosanusM n. 5.4.

(19)

OcHOBHHE reoMeTpHYeCKHe NapaMeTphl MHYTOrO OTROAA
noKasaHH Ha pHC. 3, a.

5.29. MakCHMaJbHO JONYCTHMOE PAacCcrosiHHe OT KOHUaA
OTBOAAZ /[0 MecTa HEelOABHIXHOTO SaKpemleHns I, cM
(puc. 3, a) caepyer onpeneyats no ¢opmyJe

l=Al
alt

. (20)
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rie Al — KOMOEHCHPyeMOe OTBOAOM NPOAOIbHOE NepeMelleHHe -TpyGo-
TPOBONA OT ReHCTBHA TeMNepaTtyphul, onpepessieMoe no dopmyne (19);
a, At — o6o3Hayenus Te Ke, uto 1 B Qopmysne (13).

5.30. Komnencupyiomas cnoco6uocts I1-06pasHoro xom-
neHcaTopa onpenenasercs no gpopmyse

R 3 2 2 3
Al CBEMT (9,4r% -+ 14,97%a + 7,8a% 4 1,34a%), @n

rae Al — MakcuManbHO JONYCTHMOE NPONOJLHOE Nepemeltenke TpyGo-
npoBOAA OT ReHCTBHS TEMIEPaTyphl, KOTOpoe MOXCT OHITL BOCAPHHATO
KOMNEHCATOPOM, CM; A — NMOJIHBIA BHIJIET KOMMeHcaTopa, cM, a -— AJIHHA
NpAMOro yyacTKa KOMMAEHCATOpa, CM; I -— palAHyc k3rn6a KommeHcaro-
pa, em; [ — uapyxumfi auamerp TpySH, cM, R -— pacuernoe conpo-
THBJIeHHe MaTepHaJja Tpy6ui, MIla (krc/cm?), onpenessemoe B COOTBET-
ctBuH ¢ TpeGoBaHusiMu n. 5.3; E—Moayab noasysectd, Mlla (krc/cm?),
onpenessieMuii cornacHo TpeGosanusaM 1. 5.4.

OcHoBHble reoMerpuueckue napamerpel Il-o6pasuoro
KOMIleHcaTopa h, r ¥ a nokasaHsl Ha pHucC. 3, 6.

5.31. MakcuMa/bHO [ONYCTHMBIE pPACCTOSIHHA OT KOM-
NeHcaTopa A0 MecTa HemoABHIKHOrO 3akpensenus Tpybo-
nposona [, cM (puc. 3, 6) ROJKHBI BBHIYUCAATHCA MO GOP-
MyJie
L, (22)
2041

rae A l—- BOCIPHHHMaeMO€ KOMIIEHCATOPOM TPOXOJbHOe HNepeMelllenne
TpPYyGOnpoBoA2 ©T AeHCTBMA TeMnepaTypH, onpepensievoe no dopuyine
(21); a, Af— o6o3rauenus Te ke, 4to H B Gopmyne (13).

5.32. [Ins xomfieHcaluWH TeMuepaTypHbIX AedopMauuit
NPAMOJHHEAHBIX YYacTKOB TPy6onpoBooB AJHHOH A0 12 M
pa3Mmepnl Jaupoobpaidoro koMneHcatopa (pHc. 3, 8) cae-
AyeT NPpHHHMAaTb HCXOAS H3 CJEAYIOLLNX COOTHOIUEHUH: r| =
=51, ro =35/, B=31, h= 15/.

5.33. Paccrosnue ot oceit TPOHHHKOB (OTBETBJEHHH)
HJIH OT KOHLOB OTBOAOB IO MeCT HelOABHXKHOIO 3aKpellne-
Husa TpyG6omnpoBola cjelyeT NPHHHMATh PABHBIM

= KYALL, (23)
rae K — xkoadpduunest, npHHAMaeMblii paBHWM: aas TpyS u3z IIBX-25;

MHA-10; NI1-12,5; TIBO-5; Al O — o6osHauenus Te e, utc B (op-
myne (19).

=

NMPOBEPKA NPOYHOCTH K YCTOAYHUBOCTH
NOA3EMHbBLIX TPYBONTPOBOJOB

5.34. TloxseMHBle TPyGONPOBOALI CAELyeT NPOBEPSAThH M0
NPOYHOCTH U AedopMalusaM TIONEPEYHOTO CEeYeHHS,
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5.35. PacueTHbie cOnpOTHBJIEHHS MaTepHana TpyS Ans
nog3eMHoro Tpy6onpoBoja cielyeT onpejensith no dop-

Myne
R, = RK,, (24)

rae R — pacueTHoe CONpOTHB/JeHHe MaTepHana Tpy6, onpeaeasemoe
cornacio . 5.3; K — KoapdHUHEHT YCAOBHA NpPOKNAAKH INOA3IEMHOTO
TpyboupoBoga, NpHHHMaeMui#i paBHuM 0,8 — ajas TpyGonpoBoxos, npo-
KJNaANBAEMBIX B MeCTax, TPYRHOLOCTYMHHX AJA PHTbA TPaHWed B Cay-
yae ero nospexpgenus; 0,9 — anas TPYGONpPOBOAOB, NPOKAAABIBAEMBIX
104 YCOBCPUICHICTBOBMNNWMHE NOKPMTHAMH; 1,0 — Aast ocTajbubix Tpy-
6onpoBOAOE.

5.36. Hecymas cnoco6HoCTb noA3eMHBIX TPYGONPOBONOB
AOJI2KHA NPOBEPATLCA NYTEM CONOCTAaBJICHHA NMpenebHO KO-
MNYCTHMBbIX DacyeTHHX XapaxXTEePHCTHK Marepuana Tpy6o-
NPOBOAA C PACYETHHIMH HarpyskaMH Ha Tpy6onpoBoA, NpH
3TOM BHEUIHHE Harpy3Ku NPHBOAATCH K ABYM 3KBHBa/eHT-
HBIM TIPOTHBOINOJIOXHO HaNpaBJeHHLIM BIOJb BEPTHKAJBHO-
TO AHaMeTpa JIHHEHHHLIM HarpyskaM.

5.37. [Tonnaa pacuernass npuBejeHHast (3KBHBaJIEHT-
Haf) JuHeltHas Harpyska Ppp, H/m (krc/M) monxHa ompe-
HeAThes no popMmyie.

Ppp=32810Q, (25)

rie Q — paBHOJeHCTBYIOUIME  DAacyeTHHX  BePTHKAJIbHBIX  HArpysok,
Hym (krc/m), onpemenseMile B COOTBETCTBHM ¢  TpeGoOBaHMAMH
nn. 5.44—5.48; B — koahdHLUHEHT NPUBENEHHS HATPY30K, ONpeNesfeMil
COTJIaCHO YKa3aHHaM 1. 5.38; 1) — KoadPHUHEHT, yuuTHIBaIOWHUE 60KOBOE
AaBJeHHe TDYHTa Ha TpYGONpOBOA, ONpeneNfAeMui B COOTBETCTBHH C
yKasauuams 1. 5.39.

5.38. 3nauenne Ko3dduuuenra nNpPHBEJEHHS HArpysoK
B cnenyer mpuHHMaTh B 3aBHCHMOCTH OT ¢moco6a oumpa-
HHs1 TPyGONpPOBOJA Ha I'PYHT:

a) AJs Harpysok OT JaBJ/IeHHs TPYHTa: NIPH yKJIaZKe Ha
nyockoe ocHoBanue — 0,75; npH ykaagke Ha cnpodusupo-
BaHHOE OCHOBaHHe C yrjioM oxsara Tpybu 2a = 70° — 0,55,
2a = 90° — 0,50, 2a = 120° — 0,45;

6) mis Harpysox oT Macchl TPyGONpOBOAA H TPAHCHOPTH-
pyemoro BellecTBa: NPH YKJanKe 112 NMJOCKOe OCHOBaHHE —
0,75, npu yx7nazxke Ha CHPOdHIMPOBAHHOE OCHOBaHHE C
yrnoM oxBara Tpy6m 2a = 75°— 0,35, 2a = 90° — 0,30,
2a = 120° — 0,25.

5.39. Beanuuny xo3gdunrenta 1, yyuTHBaouero 60Ko-
BOE JMaB/leHHe I'PYHTA Ha TPyOONpoBOJ, CJAefyeT NPHHHMATD
B 3aBHCHMOCTH OT CTENEHH YMJIOTHEHHS 3aChHIIKH B Npexe-
aax ot 0,85 no 0,95.
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5.40. Hecymyio cnoco6HOCTE HOA3EMHBIX TPYGONPOBO~
JOB IO YCJOBHIO NPOYHOCTH CJeAyeT NPOBepPATb Ha HeHCT-
BH€ TOJBKO BHYTDEHHEro HABJEHHS TPAHCNOPTHPYEMOro Be-
I1ecTBa, NPH 3TOM INOJHOE pacyeTHOe NPHBEAECHHOe (3KBH-
BaJIEHTHOE) HaTlpsiXeHue onp, MITa (krc/cM?), BLIYMCIIEHHOE:
B COOTBETCTBHH ¢ TpeGoBanMAMH 1. 5.18 nosixxHo ynoBJser-
BOPATb HEDaBEHCTBY

Cup = Rl» (26)

rle Ry — pacyeTHOe cONpOTHBJEHHE MaTepHajJa TPyS AAs NOA3EMHOIG-
Tpy6onposona, MIla (krc/cm?), onpepetsemoe coraacuo m. 5.35.

5.41. Hecymyio criocoGHOCTL NOL3EMHOro TPyOONpoBOL2
10 YCJNOBHIO NIPEAeNbHO AONYCTHMOH BEJHYHHBI OBaJIH3aIllH
nonepeyHoro cedeHuss TPyObl (YKOpOYeHHs BEPTHKaJ/JbHOIG
nMaMeTpa) clelyer ompeieaaTb 1o (opmyJe

P

o =& ﬁ‘i—e' 100% << [eq ], (27

Y S
rae g = 100% — orsocHrenbHas  KedopMauua  BepTHKAJIbLOrG

anamerpa TPyOH, %; Pap— pacueTnas BllCillifg IDUBCACHHAR HArpysd-
ka Ha Tpybonposox, H/m (xrc/cM), onpenenseMas B COOTBETCTBHH C
TpeGoBaunAMu n. 5.37; Py — napaMerp, XapakTepPH3YIOWMA KeECTKOCTh
Tpy6onposoia, MIla (xrc/em?), Buuncasembi no gopmyne (38); A —
HapyXHBHY Anamerp TpyGonposoxa, M (cM); §— kosdduuuent, yuHTh-
BajolIuil pacmpejesienne Harpyskd H ONOPHOH peaKUHMH, KOTOpHIl cle-
JyeT NPHHHMATbL: NMPH YKJIAAKC TPyOONpOBOA4 Ha ILIOCKOE OCHOBalle —
1,3, npH yxkaagke Ha cnpoduauposannoe ocHosanue 1,2; 6 — nosdpdu-
IHeHT, YYHTLIBAIOWHIT COBMECTHOe ACHCTBHE OTIOpa rPyHTa I BUYTpEH-
Hero (Buellliero) JaBJjielinsi, BbIYKHCASCMLl no dopmyne

8= L

- ]
_ProtP
PJI + OylPlp
[eg ] — npenenbHo ponycTHMas BeHYHMHA OBAJHIALHA NONCPEYHOTO Cev
yenus tTpyObl, %, npuHHHMaeMmas MIS TPYG H3 NOAHITHJICHA BLICOKOXG
1 HH3KOro JAaBnenus — 5%, noannpounsena — 4%, noanBusnaxaopy
xa—3,5%.

B dopmyne (28) Pyp—napamerp, yulITLIBAIOWIT OTIIOP
rpyHTa, onpenesisembit no dopmyne (37); P — BHYIrpeHHeE
JapJeHHe TPaHCNODPTHPYEMOro BellecTBa (culitaerca IO-
JIOXKHTENDHLIM) HJIM BHELUHEe paBHOMEpPHOe palHasbHO&
AaBnenue (cyuTaeTcs OTPHLATENBHEIM), KOTOpOe MOXKeT
OuTh aTMOC(eEpHLIM (NIpH 06pasoBaHHH B TPyGe BakyyMa)
HAH THADOCTATHYCCKHM (TIPH NpPOKaajnke TpyGoOmpoBoxa Hu-
XKe YPOBHSA BOJBI) HJIH AaBJeHHEM IpYHTa.

2—162

(28)
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5.42, Hecymyio cnoco6HOCTb mOA3eMHOro Tpybonposoxa
10 YCJOBHIO YCTOHYHMBOCTH KpyrJoi ¢opMH IONEpeyHoro
CedyeHHs ciexyer NpoBepsTh colniofeHHeM HepaBEeHCTBA

1

P >—K:(——‘° 2+ Page+ Pm) , (29)

rae Pyp — npeflesbHasl BeJHYBHA BHEIIHEr0 PaBHOMEPHOrO PaRXHAaJbHOro
naesienns, MIla (krc/cm?), xoropoe TpyGa crnocofHa BhAepKaTs Ges
DOTEpH YCTORYHBOCTH KpYriod (OpPMHM momepeuHoro ceuends; K —
KospoduihedT ycnoBuit paborsl TpybonpoBosa HAa YCTOHYHBOCTH, NpH-
HEMaeMH#i paBHEM K << 0,6; Pgp — pacueTHas BHEIUHAS NpHBENEHHas
Harpyska, Hga (krcfcm), BHYMCAfEMan B COOTBETCTBMH ¢ TpefoBauusA-
¥H 0. 5.37; Pyax — BeTHYHHA BO3MOXHQFO Ha pacueTHOM y4acTKe Tpy-
Gonposoza Bakyyma, MIla (krcfcm?); Pr s — BHellHee TrHAPOCTaTHYE-
CKoe [aBjieHue CPYHTOBHX Boj Ha TpybGonposoa, MIla (krcscm?), om-
penensieMoe no ¢GopmyJe

Pr.y=1vysHr 5, (30)
M — Hapyxuui auamerp TpyGonpososa, M (cM);

B ¢opmyne (30) yes—NJIOTHOCTD BOAB, C Y4ETOM
pacTBopeHHHIX B Heif coJe#t, H/M3 (krc/em®); Hy y — BhICO-
Ta ¢Ton6a TPyHTOBON BOAR Haj BepxoM Tpy6onpoBona, M

cM).
( 5.43. 3a KpHTHUECKYIO BEJIHYHHY NpPeNeJbHOrO BHeEIUHe-
0 paBHOMEPHOTO palHallkHOro J&BJIEHHS CJAENyeT NPHHH-
MaTh MeHblllee W3 3HAa4YeHHH, BHIVHCIAEHHHX 1O dopMyJaam:

Pyp = Py + 1,143Ppp, (32)—(33)

rae Prp, Px — napamerpwl, onpepenneMbie COOTBETCTBEHHO Mo (opMy-
nam (37) u (38).

5.44, PacueTHas Harpyska Ha TPyGONpOBOX OT AaBie-
Hua rpyHta Qrp; H/M (Krc/cMm) noaxHa ompemensithes NoO

dopmyaam:
NpH yK1akKe B TpaHllee
Qrp = nrp g2, BKrp; (34)
npu yKJagKe B HACHIHU
Qrp = nrp g2 AKy, (35)

TAe Nrp— KO3(QGHUMEHT Neperpysku MAapaeHHs TpYHTa, NpHHHMaeMBIH
no tabn. 10; q*‘!n—nopmamanan BepTHKa/NbHAasf Harpy3ka OT NaBAeHHS

rpyuta, Hfm? (krc/cm?), onpenensemas cornacio mn, 5.8; B -— wnpHua
Tpaniled Ha yposHe Bepxa Tpybomposoda, M (cM); [ — HapyXHui Aua-
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Metp Tpybonmpopona, M (cM); Krp — xo3pduumeHT BepTHKAJBHOIO HAB-
JIeHUsE TpyHTa, onpelenseMbli no taba. 13; Kg — xKoadduuueHT KoH-
UeHTPAUHH AaBJAEHHA TPYHTa B HACHINH, OMpeAessieMHA mo QopMyre.

Ky=3. PatPry) (36)
72 (Pa+2Py)
Ta6nuua 13
Kosdguuuent sepru- Koaddunuent sepTu-
KaJbHOIO AaBJEHHR K:p KaJbHOro gabieHus K”,
Tay&una AJs rpynTon TayGuua AAs rpyitTon
83N0MEHHA 3a70KEHHS
Tpy Gonpo- Mecky, Cyrangox TpyGonpo- [lecku, CyraunoK
Boja, H, M cymecH, nJIaCTHRIA- soxa, H, u cynecy, NA3CTHHYA-
cyrauHok | T, Thnua cyransox | THH, ravua
TBepanIft TBeDAOH KOH- TBepamA |TBEPRON Kou-
CHCTEHIHH CHCTEHUMH
0,5 0,82 0,85 5,0 0,43 0,46
1,0 0,75 0,78 6,0 0,37 0,40
2,0 0,67 0,70 7,0 0,32 0,34
3,0 0,55 0,58 8,0 0,29 0,32
4,0 0,49 0,52

B dopmyne (36): Pyp — mapaMeTp, xapaKTepH3YIOMHHA
KecTKoCTh 3ackinki, MIla (xrc/cm?), paccuuThiBaeMblil 10
COOTHOUIEHHIO

Prp = 0,125Erp; (37)

Py —napaMerp, XapaxkTepH3yIOWHH KeCTKOCTb TPy6onmpo-
Bona, Mlla (xrcfcm?), paccunThiBaeMH# no dopmyse

p,,=-45—(-21-2:56—)3 . (38)

B ¢opmynax (37) u (38): Erp— Moayin AedopMmanux
IPYHTa 3aCHINKH, NPHHHEMAaeMEI#l B 3aBHCHUMOCTH OT CTelleHH
YIVIOTHeHHsl IpyHTa: AJAsl NecyaHblx TIpyHTOB — OoT 8,0 X0
16,0 MITa (or 80 mo 160 krc/cm?), mus cynmece#t W CyrJuH-
koB—or 2,0 mo 6,0 MIla (or 20 go 60 krc/cm?), aIA
risH — or 1,2 mo 2,5 MIa (ot 12 mo 25 krc/em?); E — mo-
AyJib oJisydecTH Matepuana tpy6, MIla (xrc/cm?), onpene-
JiieMH#i B COOTBETCTBHH C TPeGOBAaHUAMH I. 5.4.

5.45. PacuerHass Harpyska Ha TpyGomnpoBoL OT TpaH-
criopra H/M (krc/cM) monxkHa onpenesTbCA No opMyJie

Qup = Nrp 9% 4, (39)

rAe fiep — KO3QOHHUIHEHT NEPerpyskH oT TPAHCINOPTHEIX HArpy3oK, NpH-
HHMaeMRj no Tabn 10,¢ &, — HopMaTuBHOE paBHOMEpHO pacnpeaese
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#oe ZNasnexue oT TpaHcmoprta, H/M? (xrc/cm?), onpenensemoe B coor-
setcTBuu ¢ . 5.13; [ — HapyXuwbiit nuamerp TpyGompoBoaa, M (CM).

5.46. PacuerHas Harpysxa Ha TpyGONpOBOA OT pPaBHO-
MepHO pacnpefie/leHHO# HarpyskH Ha MOBEPXHOCTH 3aCHIMKH
Qp, H/m (xrcfem), ponxHa oNpeRensthest 1O dopmyse

Qp = np g Ky, (40)

rae np — K03pOHIHEHT Neperpy3Kn OT Harpy3oK Ha MOBEPXHOCTH IPYHTa,
npuHUMaeMHit nmo Taba. 10; ¢y — HHTCHCHBHOCTb PaBHOMEpHO pacnpe-
Jeneusolt Warpysku, H/m? (krc/cm?); [ — napyxumlij puamerp tpyGo-
upoBofa, M (cM); Kz — Kospduuuedr, suyncanemuit no dopmyae (36).

5.47. PacueTHble Harpy3kH Ha OCHOBAHHE TpaHIUEH OT
MaccHl TPySONpOBOZa M TPAHCHOPTHPYEMOTO BellecTBa
IOJIKEL PACCURTHIBATBCS MO popmyaam (3) u (6) ¢ yue-
TOM COOTBETCTBYIOWIHX KO3(D(HUHEHTOB NeperpysKH.

5.48. PacueTHylo Harpysky, BHI3HIBAIOLIYI0O BCIJIBITHE
Tpy6onpoBOa, OT HaBJEEAsS TPYHTOBHX BOA Qr s H/M
(xrc/cM) crenyer onpenensite no dopmyJe

an‘—'nr'sq:a, (41)

The Nr, 3 — KOIbPHUHERT meperpy3kH OT THAPOCTATHYECKOrO JaBJEHHA
CPYHTOBHIX, BOA, NpPHHHMaeMH no Taba. 10; ¢¥ ,— HopMarHBHam Ha-

rpPy3ka OT THAPOCTATHYECKOrO AA&BJEHHS TPyHTOBHMX BoX, H/m (xrc/m),
onpexeasreMass B COOTBETCTBHH € m. 5.9

5.49. Ilpn yx/nagke TPYGONPOBOAOB B MAaJOCBA3HHIX
TPYHTax, He 00ecleyHBAIOWHX HARJeXKaIero 3alleMJeHHs
€ro I'PYHTOM, W IIPH OTCYTCTBHH KOMIOHCAIlHH TeMmepaTyp-
HBIX YAJIHHEHHA HeoGXOZHMO NpeAycMaTPHBAaTh MEPOINpHS-
TH#l, NPENATCTBYIONHe BHINYYHBaHHIO TPyGOmpoBOma: yse-
JIHYHBaTh rnyOHHY 3aJioXKeHHs Tpybonposoda (mo 50%),
uaberath yKJaJKH KPHBOJHHEHHBIX YYaCTKOB C MaJbIM pa-
AuycoMm u3ru6a H up.

6. TENJIOBAA HU30JiAUUA

6.1. Heo6xonuMoCTb NpHMEHEHHsS H30JMALHH AJst TPyGo-
TIpOBOOB CJeAyer YCTAHABJHBATb B KaXAOM KOHKDETHOM
ciyyae B 3aBHCHMOCTH OT (QH3HKO-XHMHYECKHX CBOMCTB Ma-
TepHaJOB TPYO H TPAHCNOPTHPYEMOrC BeIeCTBa, MecTa H
<crnoco6a MPOKJAaAKH TPyOONpoBOZa, TpPeGOBaHHH TEeXHOJO-
FHYECKOrO IIPOLEcca, TEeXHHKH Ge30TmacHOCTH, a TaKXe B
COOTBETCTBHH ¢ HOPMHPOBAHHO/ MJIOTHOCTHIO TENJOBOT® I10-
TOKa.

6.2. IIp¥ npoOeKTHPOBAHWHM TEIVIOBOH H3OMAUHH OJA
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Tpy6ONpOBOAOB cJelyeT, KpoMe TpeboBaHHi HacrosuleH
UHeTpykuHuy, PyKOBOACTBOBATbC TpPeOOBAHHSIMH IJIaBH
CHull no npoekTHpOBAHINO TCUNOBLIX cerei, MHCTpyKuuK
110 TMPOEKTHPOBAHHUIO TENJAOBOH H30JsAUMKH OBOPYROBAHHA H
TpyBONpPOBOAOB NPOMBILIJIEHHBIX TNPERNPHSTHH, a TaKxKe
APYTrHMH HOpMATHBHBIMKH NOKYMEHTaMH, yTBEpIXKIACHHBIMH B
YCTaHOBJICHHOM TNODsAKe.

6.3. KOHCTPYKUHIO W MaTepHaJl TeNnJoBOH H30JALMI CcJe-
IyeT NPOEKTHPOBATH C YYeTOM Hecyllieil CIOCOOGHGCTH Tpy-
60npoBOfOB H AedopMalUHUH NOMNePeYHOro ceyenus Tpy6.

6.4. KOHCTPYKUHIO TensioBOH H3OJALUHR CleiyeT Npoek-
THPOBATL:

ans  TpyGONpOBOAOB, NPOKJAaAbIBAEMBIX Ha OT/CJLHO
CTOAUIHX OMOpax M NMOJABECKAX TAKYIO Xe, KaK H g CTab-
HHIX TPyOONpOBOLOB — O HEilCTBYIOL(EH HOPMATHBHOH HO-
KyMEHTalH{ U B COOTBETCTBHH C THIOBBIMH JETAJAMH TEl-
JIOBOH H30MAIMU TPOMBIILICHHOrO 0060pY0BatKs H Tpybo-
TIPOBOMOB;

IS OAMHOYHBIX TPyOONpOBOAOB, NPOKNAALIBAEMBbIX Ha
CIJIOWIHOM OCHOBAHHMM, HSI'OTOBJIEHHOM B BHAe Kesnob6a H3
NpoQHUILHOrO MeTasa (yroJkoB, WIBEJJIEPOB H T. A.) —
B BHIe H30JASIUH, TOKpLIBawoLleli TpybonpoBol COBMECTHO
C OCHOBAaHHEM;

IJs TpyGONpOBOAOB NpH HX IPYNNOBOH MNpOKJaAKe Ha
CNJOWHOM OCHOBAlKH, H3POTOBJIEHHOM B BHAE CIJIOIIIOLO
flaCTU/a — B BHIE H3OJSILHUH, NPHKpPENIseMoil K HacTHAy
(npH 3TOM HACTHJ He H30JHpYyeTcsi).

Ilpu rpynnoBou MpOKJALKE [J1aCTMAacCOBBIX TpyGonpo-
BOXOB B oforpeBaeMoM Kopobe TensioBasi H3OJAUHA NOJIXK-
Ha BBIMOJIHATLCS Ha CTEHKax Kopoba.

6.5. TIpit xpenscHi OTACABILIX 2ACVEHTOR TerlIoN0Ns-
UHOHHBIX KOHCTPYKUHH Ha Tpyfonpomoze nox OGaliaKamu
H NPOBOJIOYHBIMH CTSIXKKaMH cJielyeT YCTaHaBJIHBaTb NpoO-
KJaoKH #3 ac6ecTOoBOTO KapTOHA, acl6ecTtoBOH TKAHH HJIH
HECKOJIbKHX CJIOeB CTEKNOTKaHH, 6pe3eHTa,

6.6. TonmuHa TEMJIOH3OJSLHONHOIO CJHOS JOJIXKIia onpe-
zenarbcs mo Qopmysam, npuBefeHHbIM B HHCTpyKuHH mno
NPOEKTHPOBAHHIO TEMJOBOY H3OJMSILHH 060PYAOBAHHS H TDY-
GonpoBoAOB NPOMBILLIEHHBIX npeanpusithit. IIpH 3ToM
JOJIKHO HOIOJNHHUTENBHO YUYHTHIBATHCS CONDOTHBJIEHHE TeEI-
Jionepefayd MaTepHaja CTEHOK MIacTMAaccOBBIX TPYO (rm)
no gopmyne

I'm =

Ind/d wm-°C ( M-t{-°(.>’ (42)

2% Am Bt KKasn
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rae d — BHyTpenHnR JHamerp H3OAHpyeMoro TpyGonposora, M; A —
HaPyXHH{ HHaMeTpP H30JHpYeMOro TPySOmpoBOAa, M; Am — Tennonpo-

Br Kkan
BOAHOCTb MaTepHalla CTEHKH NJacCTMacCOoBOR TpyOw,— ¢ v T
M . - .

onpeaensieMast no Taba. 14,

Ta6aunua 14
TennonpoBORKOCTD Yaensuas
Martepaan TaoTHOCTL “S,'ﬁfo’,? %’;‘5,‘1‘:2;,,) TeNNOeMKOCTh
QTEHKH [ . %-r/u.oc C o XOX
(kkaa/m-gac °C) (xr, °C/xgan/xr °C)

TMBX 1400 0,17(0,15) 2,1 20,5;
MHA 950 0,42(0,36) 2,5(0,6
nBI 920 0,35 20.3) 2,5(0,8)
nn 910 0,23(0,2) 2,1(0,5)

3navenne K,eq — KO3POHUUHEHTA, YUHTHIBAIOWIErO HO-
NOJHHTENbHE NOTOK TENJia Yepe3 ONOpHl, MOJABECKH, GaaH-
lleBLe cOelUHEHHST H apMaTypy, AOJIKHO NPHHHMATBECSH PaB-
HHIM:
NPH NpPOKJaAKe Ha OOpaX H moxBeckax — 1,7;
UpA NPOKJAafKe OAMHOUHHX TPYGONPOBOAOB, H3OJH-
PYeMHX COBMECTHO ¢ OCHOBaHHeM — 1,2;
npA rpymnnosofi mporsagxke TpyGonmpoBonoB Ha
CIUIOLIHOM HacTHJe — 2.
3HayeHHe IUVIOTHOCTH M YZAEIBHOH TeNJIOEMKOCTH Mare-
PHAJOB CTEHOK TPYG cllexyer npaHAMaTth no tabn. 14.
ITpu pacuerax H3OJAUHH OAHHOUHBIX TPYGONPOBOXOB CO-
BMeCTHO ¢ OCHOBaHHEM BMECTO BEJIMYVHHI AMaMeTpa pr50-
ApOBOAa C y4eToM H3oMsuHH (d;), B pacueTHHe (HOPMYJIH
cllenyer HNOXCTAaBJATL BEJNHYHHY TPHBEAEHHOrO JHaMeTpa

H3oJaHpyeMoro TpybonpoBoRa di,red, OUPEAENSTIEMOTO H3 BHI-
paxenus

U
di, ted =—, M, (43)
14
rae U-- BHYTpeHHt NepuMeTp HSONALHM TPYyGONPOBOZA, M,

6.7. TonmHHa TennOM3ONAUMM, NPEAYCMATpHBaEMAas HA
CTeHKax 06orpeBaeMoro xopo6a, BHYTPH KOTOPOTO paclo-
JaraeTcsi HeECROJbKO TpyOONPOBOAOB, ONPEREANETCS H3
ypaBHerHa TemyoBoro Gananca. Ilpn arom pacyernHas ¢op-
MyJla BHBOAHTCA AJISAA KaxXKA0ro KOHKPETHOIr'o cJayyasa npo-
KNajfiki TPyGonpoBosa B Kopobe.

6.8. OTBOR CTATHUECKOPO 3/EKTPHYECTBR OT MeTalliinde-
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CKOrO MOKPBITHS TENJIOBOH H30JSALHH ROJXKEH OCYLiecT-
BJAATLCA NYyTeM NPHMCOEAMHEHHs] NMOKPBITHA K KOHTYpY 3a-
3eMJIeHHsT corviacHO 1. 4.17.

7. ACNIBITAHHE U O4YUCTKA

7.1. Ilpn HCOBITAHHH H OYHCTKe TPpyOONpPOBOAOB CleAyeT
PYKOBONCTBOBATbCH YKa3aHMAMU npoekTta, raassl CHull
TeXHOJIOTHYeCKOTr0 OGOpPYHOBaHHS U TPeGOBaHHAMH HaCTOS-
wel HHcTpykuuy.

7.2. Wcnritanne TpybOnpoBOJOB CJeAyeT TpPOH3BOLAHTH
NpH TeMIepaType OKPYXKAIOLLEro BO3AyXa He HHXKe:

MmuHyc 15°C, nas TpyGONpPOBONOB H3 NOJNHITHJEHA;

0°C, masi TpyGOnpOBOZOB H3 NOJHBHHHJIXJIODHAZ H IO~
JINIPONHJIeHa.

7.3. HcnniTanue TpyOONpOBOAOB CJieAyeT MNPOH3BOIAHTH
He paHee uYeMm dyepe3 24 u MOCJE BBLINOJHEHUS CBAPHBIX H
KJIeeBHX COeIHHeHHI TPYOonpOBOAOB.

7.4. Jonyckaercss MPOMBIBKA NJAacTMaccoBblx Tpybompo-
BOJOB BOXOH HJM INPYrHMM BelleCTBaAMH C TeMIepaTypoH
He Gosnee 60°C. Ilpoayska TpyGONpOBONOB NMapoM He Ao-
nyckaercs.

8. MATEPHAJIBl B U3 EJUA

8.1. IIpu BriGope MaTepHanoB M H3fenu#t Ajasi TpyGo-
NPOBOJOB CJIeAyeT, KpoMe TpeOGoBaHH#A HacTosuelr WH-
CTPYKILMH, PYKOBOACTBOBATBbCA TakXe YKa3aHHAMH OTpac-
JIEBBIX H MEeXOTpac/jeBblX HOPMATHBHBIX JIOKYMEHTOB, YT-
BEPXKJAEHHLIX B YCTAaHOBJIEHHOM HpOsAKe.

8.2. MartepHaJBl M TeXHUYECKHE H3[E/MSA, NPeAyCMaTpH-
BaeMple B IPOEKTAX, MOJIKHElL COOTBETCTBOBATh TpeGoBa-
HHSM CTAHZAPTOB M TEXHHYECKHX YCJOBHI, YTBEPHKAEHHHIX
B YCTaHOBJIEHHOM IIOPAAKE.

8.3. Matepnann u TEeXHUYeCKHe H3JIeJUs, JONyCKaeMule
K TNpPHMEHeHHIO [JJs CTPOHTeJIbCTBA TPYyOONPOBOLOB U3
NJIaCTMACCOBHIX TPYG NpHBeAEHH! B HpHJ. 3.

Honyckaercs NpHMeHeHHe MAaTepHANOB H H3AEJHH IO
TOCT u TV, He BKJIIOUEHHBIX B NPHJI. 3, IPH YCJOBHH, YTO
NOKa3aTeJH HX KayecTBa, B T. Y. IPOUYHOCTHHIE XapaKTEPH-
CTHKH, XHMHYecKass CTOHKOCTb, COOTBETCTBYIOT TpeboBa-
HusiM Hacroseil MHCTpYKUHH M O6ecleunBaioT HaleXKHYIO
¥ GesonacHyw 3KcCIIyaTaliHio Tpy6onposoja.
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8.4. IlnacTMaccoBple COEAHHHTENbHBIE AETANH 1Aafl TPY-
6onpoBOAOB MOJNKHE OHiTh H3rOTOBJIEHHBI H3 TOrO XXe MaTe-
pHaJia, YTO W COeJHHAeMHeE MJjacTtmaccoBue Tpy6u. [Ipn
3TOM THII COeJHHHTENbHEIX JeTajell ciaeXyeT NPHHHMATb,
KaK INpaBHJIO, OAMH3KOBHM C THIOM CcOefHHseMhX TpYyOC.
He nonyckaercsi NpHMeHATb cOeJHHHTEJNLHHE NeTalH THIA
HHJKE, yeM THI COELHHSAEMEIX TPyO.

8.5. CoeauHuTeNbHEIE A€TaNM AJAs TPYGONpPOBOIAOB Clie-
Ayer NPHHHMATb, KaK NPaBHJIO, 3aBOACKOTO H3rOTOBJEHHA
B COOTBETCTBHH C /[eHCTBYIOUIEH TEXHHYeCKOH HOKyMeHTa-
uHe#t Ha HX NPOH3BOACTBO. JlomyckaeTcst HCHOJIb3OBaHHE
COeNHHHTENbHHX JeTajel, H3roTOBJEeHHHX B Tpy6osaroro-
BHTEJbHHX MACTEPCKHX C NPHMeHeHHeM CIenHaAH3HPOBaH-
HOro o60pPYAOBaHHA H OCHACTKH, NPH YCJIOBHH, 4TO 3TH IHe-
TaJH BHIAEPKHUBAIOT Te XK€ HCHLITAHHSA, YTO H COEAHHHTElb-
HBle JeTaJjiH, H3rOTOBJIEHHEe B 3aBOJACKHX YCJIOBHSX.

8.6. Ilpn M3rOTOBJIEHHH COGAHHHTENbLHBIX Jeraneit B
Tpy603aroTOBHTENbHEIX MAaCTePCKHX CJAEeLyeT BHIOJHATH:

PaBHONPOXOJHHE NpPSAMHE TPOHHMKH H CerMEeHTHHe OT-
XOJHl, W3rOTOBJIEHHBE H3 NJacTMaccOBHX TPYS, cnocoGom
KOHTaKTHO CTHIKOBOH CBapKH, H3 TPpy6 Ha OXHH THT BHILUE,

yeM THI TPYO, AN COEAHHEHHS KOTODPHIX OHH TpelHa3Ha-
YeHH;

PABHONPOXOAHEIE KOCHE TPOHHHKH H HEPABHONPOXOAHHE
TPOHHMKH, K3roTaBlHBaeMHe H3 IJIAaCTMacCOBHX TPyl cro-
co60M KOHTAaKTHON CTHIKOBOH cBapKH, H3 TPyO Ha JBa THNa
BHIlle, YeM THN TPYO, A/ COeJUHEHHS] KOTOPHIX OHH npen-
Ha3HayeH™,;

IHyThle OTBOJMI, NoJyueHHble §e3 00pa30OBaHHA CKJIAAOK
¥ rogp, 1 nepexonn, GopMyeMue IyTeM yMellblieHHd Lia-
MeTpa TPYOH, U3 KOTOPOH OHH H3rOTOBJSIOTCS, H3 TPYO TO-
ro JKe THIIa, YTO W CQeJuHseMble TPYOHL.

Honyckaercs TnpHMeHEHHe METaMVIHUECKHX COeHAHHH-
TeJAbHHIX JeTajleli B 3aBHCHMOCTH OT (H3HKO-XHMHYECKHX
CBOHCTB TPaHCIIOPTHPYEMBIX BElIECTB.

8.7. 3anopHylo, peryJMpylollylo H APYryio apMarypy,
yCTaHaBJHBaEMyI0 Ha TPYGONpPOROAAX, CJaeLyeT BHOHpPATH
1o CTAHJApTaM, KaTaJoraM, TEXHHYECKHM YCJOBHSIM B COOT-
BETCTBHH C €€ Ha3HaueHHeM NO TPAHCIOPTHPYyeMOMY Belle-
CTBY H napaMeTpaM, ¢ yYeroM YCJIOBHH SKCIIyaTauuH, Tpe-
€oBaHul NpaBHJ NO TeXHHKe GeSONacCHOCTH H OTPACiEeBHX
HOPMAaTHBHHX JOXyMeHTOB. [IpHMeHeHHe apmarypH, He
npeAHasHaveHHOH MJs OUpEeNe/ieHHHX BeIeCTB H NapaMeT-
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pOB, AONMyCKaeTCst NMPH YCNOBHM COIJIaCOBAHHA TaKOrG pe-
LWIeHHs ¢ pa3paboTYHKOM apMaTyphl.

8.8. Knacc repMeTHYHOCTH 3aTBOpa HJIs 3amOpHOR ap-
MaTypH caenyer onpepeisats no FOCT 9544—75. Oas Tpy-
6onpoBofoB rpynn A ¥ B IO/KHE NpPHMEHAThCst apMaTypa
1 Kaacca repMeTUHHOCTH.

8.9. ApmaTypa, HuMelOllas IUIOCKYIO YILIOTHHTEAbHYIO
NOBEPXHOCTh, AOJKHA TONCOEAHHSTbCA K TPYGONMpOBOAY €
NMOMOLUbI0 MeTaJUIHYeCKHX (JiaHlleB, yCTallaBJiMBaeMbIX lia
NPHBApHBEIX BTYJKax HJIH Ha YTOJUEHHBIX Oyprax Tpybo-
NpOBOAA.

ApmMmarypa, HMeloIas YIJOTHHTE/IbHYIO NOBEPXHOCTE TH-
fla WINM-na3s WJIH BHICTYI-BNAJAHHE, NOJMHA NPHCOCAHHATH-
¢ K TpyOOTpOBORY uepes NepexOHble BTYJKH, H3rOTOBJAE--
Mble M3 craJjiefl, MaTepHaJsl KOTOPBIX HOJKHBI obecneyH-
BaTh HANeXHYIO ¥ GE30MacHyl0 3KCIIyaTauHI0 TPyGONpoBO-
i ()
8.10. dnanubl a8 TPyGONpPOBOLOB CjeAyeT NPHMEHATH
MO CTaHAapTaM HJY OTPAC/]EBBIM HODMATHBHHIM [JOKYMeH-
TaM, YTBEPXKAEHHEIM B YCTAHOBJEHHOM nopsake. [IpH Bbl-
6ope aaHueB CJeyeT TaKxkKe PYKOBOACTBOBATLCH NpHJ. 4.

8.11. PasMephl. NpPOKJAAAOK CJeAyeT TNpHHHMaTh IO
IF'OCT 15180—70 u oTpacneBbIM HOPMATHBHBIM JOKYMEH-
1aM, YTBEDXKIEHHBIM B YCTAHOBJIEHIIOM IIOPsLAKC.

MarepraJ npoKAafOK CAeLYeT NPHHHAMATL C YYCTOM XH-
MHUYECKHX CBOMCTB TPaHCIOPTHPYEMEIX BeulecTB MO OTpac-
JIeBbIM HODMaTHRHBIM AOKYMEHTaM, YyTBEPIKAEHHBIM B yCTa-
HOBJEHHOM TOPSAKe.

8.12. Tlpn BnIGOpe MaTepuasnos ILJist ONOpP I NOIBECOK,
pacno/ioKeHHbIX Ha OTKPBITOM BO3AYXe IJIl B HEOTaNJH-
BaeMbIX MOMEIIEHHSIX, HEeOOXOAMMO YUYITBIBATb CPEIHION
TeMnepaTypy Haunbosiee XONOAHOH NATHAHEBKH COTJIACHO
rnase CHull no CTpOHTERBHOH  KJAHMATOJNOTHH It TeOdH-
3HKe.

8.13. Mapku craju [Jis ONODHBEIX KOHCTPYKUHH (KpOH-
iTeHHbl, NOCTAMEHTH, TpaBepchl H T. I.) H KpeleHHs
CIJIOLIHOTO OCHOBAHHMS, a TaKXe KpenexXHble AeTajll K HUM
chepyer npuHEMarth B cooTBeTcTBHH ¢ rsapoft CHull no
fIDOEKTHPOBAHHUIO CTAJbHLIX KOHCTPYKUHIL.

8.14, Martepuanbl M M3IeNHSA, TIDUMEHsIeMble JJIsi TENJO-
BOM H30JALMH, JOMKHEI BHIOHPAThCH NO AEHCTBYIOLIHM
C1aHJapTaM H TeXHHYECKHM YCJOBHSIM H HMeTb MHHHMalb-
HYIO Maccy.

JIis  OCHOBHOTO TEMJIOH3OMNALHOHHOTO CJIOS NOJIKHH
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NPHMEHATLCH TEIJIOH30MSLHOHKEIE MAaTEDPHANBl CO cpelHed
nJ0THOCTEIO He Gosee 100 Kr/M® M TeNJIOMPOBOLHOCTHIO He

pame 0,05 B (0,04 ®aa ), OnpefesNeHHON NpH cpel-
M- °C M-u °C

Hell TeMIepaType TeNJIOH3OJNANHOHHOrO cmof 25°C H Brax-
HOCTH, YKa3aHHOH B COOTBETCTBYIOIIHX CTAHAAPTaxX HJH
TeXHHYECKHX YCJIOBHAX Ha 3TH MaTePHAJEL

8.15. MaTeprans H H3[enus, NPHMeHIEMEle NS Tello-
BOH 3aIMTH TPyGONPOBOJOB H3 NJIacTMacCoBHX Tpyo,
JONKHH OHTh HECrOpaeMBIMH WJIH TPYAHOCrOpaeMuMH. Jlag
TEMVIOBOA H3OJMALHH TPYGONPOBOLOB, TPAHCIOPTHPYIOLIHX
aKTHBHHE OKMCIHTeNH, ¥ TPYOONpPOBOAOB, NPOKJIaXbIBae-
MBIX B NOMEIIEHHSX, CONEepPXalIHX AKTHBHEE OKHC/IHTEH,
ciepyeT NPHMEHSATh XOJNCTH H3 CYNePTOHKOTO IITanelbHOTo
BOJIOKHA, MaTH H BaTy H3 CYNEPTOHKOTO CTEKJIOBOJOKHA
6e3 cesayiowmero CTB u npyrie Martepualjb, B KOTOPHX CO-
JepXKaHHe OpPraHH4YeCKHX H TrOpIOYHX BeLIeCTB He NpeBH-
waer 0,45% mo Macce.

ITpu BHOOpE TENVIOH3OJIALUHOHHBIX H3JEJHH H NMOKPOBHO-
ro clos CHeLyeT TakKe PYKOBOACTBOBAaThbCS TPeGOBAHHAMH
raase CHull no mpoekTHpoBaHMIO TENJOBHX ceTel, a TaK-
JKe OTpac/ieBHIMH H MEXOTPACHeBHMH HODMATHBHHIMH Q-

KyMEHTaMH 1O 3TOMY BOTIPOCY, YTBEPHKICHHHMH B YCTaHOB-
JIGHHOM IIOPSAKe.
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ITPHJIOJKEHHE | (pexomenayemoe)

XuMu4eckas CTOAKOCTb MIAACTMACCOBLIX Tpyd

B rabauue NPHJIONKEHH] MPHHATA CJEAYIOIAs OUEeHKa XHMHYECKON
cTofKOCTH Matepuana Tpy6:
C —croex (B Bewlectse AaHHOH KOHUEHTPAUMH NPH LaHHOW TeMmepa-
Type He NPOHCXOAMT XHMHUECKOrO PaspylHEHHs NNACTMace);
O — oTHOCHTe/BHO CTOEK (B JaHHOM BeLECTBE NPOHCXOAMT YaCTHUHAH
noreps Hecyied €nocoBHOCTH TPYG H TPYOH HOMKHH NPHUMEHATHCH C
HOBHILEHHHM 3a0aCOM NPOYHOCTH);

H — necroek (npuMeHeHue TPy6 HEZONYCTHMO B AAHHOM BeL(eCTBE).
3HaK «—>» O3HayaeT, YTO JaHHHE OTCYTCTBYIOT.

OueHka xuMudeckoit
Konuexntpa- TeMnepa crofiKocTH
Bemectso q:ﬁ. o0 'rypa,gc
nBa | nmHo | nn | nex
A3oTHas KucCaoTa 5 60 Oo* — —_ O+
30 20 — — — C
30 60 H* 0 — H~
50 20 O 0 O C
50 60 H H* O* —
AMMHBaK, BOAHBIA Hacuu‘_:en- 20 C (o} C C
Hbl
» 60 C C C C
AMMonua cyaodar » 60 C C C C
AMMOHHS XJOPUL Ho 10 20 C C C C
» 10 60 C C C 0
Bopras kucsora Hachiltex- 20 — C Cc C
Has
» 60 C C C (@]
Bypa Ho 10 20 C C — Cc
> 10 60 o C — 0
BunHas KHCJOTa 10 20 — C C C
10 60 — C C C
Hacuunen- 20 — C C Cc
Hasg
» 60 C C C C
Bonopoaa nepe- 30 20 C C C C
KHCb 30 60 C C (6] C
90 20 C C — C
90 60 H H (0] C
T'as npuponumi, —_ 20 C Cc* C C
COCTOSIHA B oc-
HOBHOM M3 MeTaHa
Fankons Texnuye- 20 C C C Cc
CKHH
> 60 C C C C
Tanuepun Jlo6as 20 C C C C
» 60 0] 0 C C

I
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IIpodoascenue npur. B

OueHKa .XuMHYeCKOR
Konuenrpa Temnepa croffxocTh
Beuwectso wum, % Typa, °C
NnBR | IHAO nn [BX
Hekcrpun 18 20 C Cc — Cc
I 1o 16 % I
OXKH o — C
P > 10 60 C C C C
Jy6uapunit K- Texnuye- 20 C C C C
cTpar CKHHA
ene3a HHTpaT Hacumen- 20 C C C c
HB
» 60 — — C C
JKuBoTHHE Macna 100 20 0 c C C
100 60 H 0] 0 —
JKHpHBle KHCTOTH 100 20 C C C C
100 60 H 0 C C
Kanua ruapo- 50 20 C C c —
OKHCB (eAKHil Ka- 50 60 C C C C
JIHR)
Kamns kap6onar | Hacmmes- 20 — C C C
HR#
> 60 C C C C
Kaaus xaopua » 20 — C C C
» 60 C C — C
Kanbung ragpo- > 20 C G C c
OKHCH (raiileHas 100 60 C c c C
H3BECIb)
Kanbuss runo- 35 20 C C C C
XJIOpHT 35 60 C C C C
Kanbuus xmopun | Hacuwen- 20 C C C C
HHHA
» 60 C C C C
Keacuu amowmo- Io 10 20 C C C C
KaJIHeBHe » 10 60 C C C C
Konpencar raso- —_ 20 — C* — —_
BH (cMech aan-
(paTHYECKHX R
apOMaTHYEeCKHX
BelUlecTn)
Kpaxman JI6as 20 C C C C
» 60 C C C C
Marnus cyasear o 10 20 C C C C
» 10 60 C C C O
Masyr — 20 o} o C C
Macsanas Kue- Texnnye- 20 (0] C C C
J0Ta cxas
Munepanbioe 100 20 0 C C C
Macno 100 60 H C o) Cc
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M podorxenue npua 1

OueHxa XHMHYECKOR

cTORKOCTH
BelerTs0 KO;::I"EN' :;?,‘:_e?é‘
nsa | NHA nn MBX
Mean cyabdar Jo 10 20 C Cc C C
» 10 60 C C Cc (0]
Menacca O6mnunas 20 C C C C
» 60 C C C 0
MoueBuna Hacnimen- 20 — C C C
Has
» 60 —_ C C Cc
Moiouwine seue- o 10 20 — C* C Cc
cTBA » 10 60 — C* C c
MypaBbunasn Kuc- 50 20 Cc C C C
n0Ta 50 60 C C O O
100 20 C C C* C
100 60 C C o] H
Hatpusa ruapo- 30 20 C* C* c* C
OKHCb (eAKHH 30 60 C* Cc* C* o~
narp) 50 20 C C* C C
50 60 C C* C C
Harpusa rumoxno- — 20 — Oo* H~* C
PHT, cozepsaltut — 60 - H* H* (6]
12% xuaopa
Harpus xap6onar | Hacuimen- 20 C C C c
HEl
» 60 C C C C
Harpus xaopus 25 20 C C* C C
(noBapeHHas coJib) 25 60 C c* 0 0
Hedte nedpak- - 20 0 Cc* C Cc
UHOHHPOBaHHAA
OnennoBas KHuc- Toprosas 20 C C C —
J0Ta » 60 H C C C
TTapadnr 100 20 C C C C
100 60 C C C —
Tlepxnopuas Kwuc- 50 20 C C —_ —_
J0Ta 50 60 0 (0] — —
70 20 C o o} o]
Cepa — 20 C C — C
—_ 60 Cc C — C
Cepe6pa HHTpAT 20 20 — C C Cc
20 60 — C C O
CepHas KHCIOTa 40 20 C Cc* C* C
40 60 C Cc* C* O
80 20 C* c* Cc* Cr
80 60 c* C* O* C»
Coasnasn kucnorta 20 20 C* C* C* Ce
20 60 C* C* C* Ce
35 20 — Cc* Oo* C*
35 60 —_ C* o* C*




Mpodosxncenus npua. 1

OneHxa XxHMHuecKoft
KouileRTpa Temnepa- CTORKOCTH
BeulecTso m:* Y Typa, G
BN | nHA ' nn | nex
CreapuHoBas KHc- Texunye- 20 —_ C C C
aora cKas
» 60 C C (o] C
Tpanchopmarop- 100 20 C C* C —
HOE MacsIo 100 60 C C* H —_
Tpuratpuit doc- Texunye- 20 C C c C
dar CKHH
» 60 C C C C
YKcycHas kHcoTa 50 20 o*| O* | C —
50 60 O* O* C —
98 20 H* H* H* 0
98 60 H* H* H* 0
Qocdopras Kae- 10 20 C C C Cc
Jora 10 60 C C C C
50 20 C C C* C
5Q 60 C C Cc* C
®ororpapuyeckue | Toprosas 20 C C C C
NPOSBHTENH > 60 C C C C
opodopm 100 20 H H* (o] H
XpoMoBas KHe- 10 20 o*| C C C
J0Ta 10 60 Oo*| O*} C (034
30 20 — H* o —_
30 60 — O* C o+
Hunka xnopua Ho 10 20 C C — C
> 10 60 C C -— 0
1llaBeneBas Kuc- Hacrmen- 20 C C C (o}
JAoTa- Has
> 60 C C 0 C
SA6nounasg Kuc- Pas6asJier- 20 C C C C
J0Ta Ras
Hanurku:
BOJA, BOXa O6uynas 20 C* C* C* C*
MHHepaJbHast, 60 C* C* C* Cc*
BOAKA, JHKEpH,
MOJIOKO, NHBO,
CHAP, COKH,
KBAc, BHHO

* JlaHHHe NOJYYEeHH Ha OCHOBAHHH HCNHTAHHA B XHMHYECKHX Belje-
<TBax HarpyxeHHelx ofpasuos Tpy6.

Mpumevanusa: 1. IaBHue, He OTMEYEHHbHE 3HaKoM *, nouyue-
H: Ha OGCHOBAHHH HCNBITAHHA B XHMHYECKHX BEIECTBAX HEHArpyMKeHHBIX
06pasios, AO3TOMY 9TH AaHHBe CllefyeT pacCMaTpHBaTb KaK OPHEHTH-
POBOUHHE,
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CTOHKO-

yKasaHHoil B Tabauue, Oy-
KOCTH MaTepHaja njaacTMac-
TIPHJIO)KEHHE 2

, HA BEPTHKANBHLIX H

NPH TPaRCNOPTHPOBAHHH
Ta6anua t
Ha ropu3soHTanbRbIX yyacTxkax
| 10°C

20°C

Tun 1py6
5
S

H

»

104 H/m?)

1

KaTaioroM <«XuMudecKas CTOHKOCTb TPYO

He NpHBEJEeHHHM B YKa3aHHOH Tabauue, ponyc-
npH nepenajne TeMnepatypbl, At

Boabl (Vr.n =1

40°C

HITO «IInacruxks, HUWTIXVM Muuxumnpoma

Ha BepTHKaNbHBIX
YHacTKax

20°C

Tlpu onpepenennn XMMHYECKOH CTO
Paccrosnue MeXay KpemJIeHHAMH, M
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2. Xumuveckasn croifikoets Tpy6 us ITHI, TIBHA #u IIIT npu sxaue-
COBHX TpPY6 K cpenaw,

FOPH3OHTAJbHLIX YyuyacTkax TpyGonposoxa

JeT He XYyXe COOTBeTCTBYIOUIHX 3HAUEHHH OHEHKH XHMHUYECKOH
CTH NPHBEACHHBIX B Tabauue AN 3TOM KOHUEHTPaUHH

HHH KOHUEHTPAUHH CpeAhl HHXKE BeJHYHHH,

KaeTcad pPYKOBOACTBOBATHLA

%3 TePMOIIACTOBY,
CCCP, Yepxacen, 1981 r.

WK “IH
SHQAdL | powmanoom
diraweny 12234563%m
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= Tabaunua 2
Ha eepruxasbHblX y4acTKax Ha ropHsoHTanbHLIX ydacTKax .
npu nepenaje TeMneparyps, A
S 20°C 40°C | eoc 20°C 40°C | sC
g';; Tun Tpyo
§§§ N, ch Ja, cA
fEs | C T |t T |GLC| T [ a4 fcr | C | T a1 |ca | ¢ T slof
16 | 025] 025] o015 [o15 [ o5 fous | — | — Jozs [o2s | — | — |o25 |02s [ |o2 fo2
20 0,3 03 102 0,2 0,15 1015 | — — 0,3 0,3 — — 025 | 03 |— |0,25[0,25
25 | 04 | 035/025]025}02 02 | — 103 033 [03 | — {03 |03 |035 |0,25/025/03
32 0,5 0451035 |03 0,3 0,25 1035 ]035 {04 0,45 | 0,35 | 0,35 | 04 0,4 (03 |03 {0,35
40 | o6 | 055/04 |04 |035(03 {04 [045]05 [05 |04 |04 |045 105 0,350,4 10,4
50 075} 07 1055 {05 0,45 | 0,4 0,45 | 0,5 0,55 { 0,6 045 | 0,5 0,55 | 0,55 j0,4510,5 10,5
63 1,0 09 |07 065 0,55 |05 0,5 0,6 0,65 | 07 0,5 0,55 | 0,65 | 0,65 0,5 |0,55(0,6
75 L,isf{ 1,1 108 0,75 | 0,65 | 0,6 0,6 065 {075 {08 |06 0,65 | 0,7 0,75 0,6 0,65 0,65
90 14 1,3 1095 |09 0,8 0,75 | 0,7 0,75 { 0,85 | 09 0,65 { 0,7 0,8 0,85 0,65{0,75]0,8
110 1,7 1,6 1,2 1,1 095 | 09 0,75 { 0,85 | 0,95 | 1,0 075 | 0,85 | 095 ' 1,0 0,7510,8510,9
125 1,9 1,8 | 1,35 | 1,25 | LI 1,06 1 0,85 0,95 | 1,056 | 1,1 0,8 0,3 1,0 1,1 10,8510,95{1,0
140 2,2 — 1,5 — 1,3 — 09 1,0 —_ — 0,9 1,0 —_ — 08 | — | —
160 2,5 — 1,8 —_ 1,5 — 1,0 11 —_ — 095 | 1,06 | — — L0 j—= |-




OoT

TaGarna 3
60°C
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Tabanga 4

Ha BepTHKAXBHMX YUACTKAX l Ha ropnsoRTaxsidX yvacrxax
npx nepenane TEMNEparypH, At
Hapyix- wc | wc | eec ] 20°C | «C | 60°C
RHaMeTp
H’ﬁf :: Tun TpyS
Jc T JcC T J C T a C T Pi Cc T l J1 C T
32 0,65 ] 0,60 | 0,45 | 0,40 035 103 | — —_ 065 § — — 1055} — — 05
40 080 { 075 | 0,55 | 0,50 | 0,45 0,40 | — —_ 075 | — — 1065 | — — 0,6
50 095 | 090 | 0,70 | 0,65 | 0,55 050 | — 0,8 09 — 07 |08 —_ 0,65 0,7
63 1,20 ] 1,15 | 0,85 | 0,80 | 0,70 065 | — 095105 | — {08 |09 | — 0,75 0,85
75 145 | 1,35 { 1,00 | 095 | 0,85 | 0,80 |} — 1,05 | 1,2 — 095 | 1,05 | — 0,85 0,95
90 1,70 { 1,65 | 1,20 | 1,15 | 1,00 095 } — 1,2 1,35 | — 1,1 1,2 —_ 1,0 1,1
1,25 | 1,4 ] 095 ] L,15 1,25

110 2,10 | 2,00 | 1,50 | 140 | 1,20 | LIS 11 1,4 1,65 | 1,0
1,60 | 1,40 | 1,30 | 1,2 833 1,7 L1 |14 1,55 | 1,0 1,25 1,4
140 270 | 2,55 | 1,90 | 1,80 | 1,55 | 1,50 1,3 165 {18 | 1,2 | 1,5 1,65 | 1,1 1,35 1,5
160 3,10 | 2,90 | 220 | 210 { 1,80 | 1,70 14 1.8 2,0 1,3 | 165 |18 | 1,2 1,5 1,65
180 345 | 330 | 245 | 230 | 2,00 ( 1,90 1,55 | 1,95 | 2,2 14 |18 |20 1.3 1,65
200 390 | 365 | 270 | 2,60 | 2,20 | 2,10 1,65 | 2,1 235 1,5 | 1,95 | 215 | 14 1,75 2,0

125 2,40 | 2,30 | 1,70

225 430 | — 310 | — 250 | — 1,80 | 225 | ~ 1,65 | 2.1 — 1,5 1,9 —
250 480 | — | 340 — 280 | — 1,9 245 | — 1,751 225 | — 1,65 | 2,05 —
280 540 | — ]380 [ — 310 | — 2,1 2,6 — 1,9 245 | — | 1,76 | 22 -
315 6,00 { — 430 | — 350 | — 2,35 ] 285 | — 2,1 | 265 — 1,9 | 24 —



NPHJIOXEHHE 8

TpyOn nAACTMACCOBBe M COEAMHHTENLHBIE ReTaM K HHM AAs

TEXHOJIOTHYECKEX TPYGONpoBoaoB

Hszenne ggﬂ; n?" Tun n"a,,M,f TPH,

Tpy6ut HanoprHe u3 [IBJ] roCt J1 32—160
18599—~73 CJ1 25—160

C 16—125

T 10—125

TpyG6ui Hanoprue u3 TTHJ roCT JI 63—630
1859973 CJl 40—630

C 25—450

T 10—280

TY JI 900—1200

19-051-259-80 | CJI 710—1200

C 63—800

T 63—500

Tpy6u Hanepume u3 ITIT TY Jl 110—315
38-102-100-76 C 50315

T 32—200

Tpy6u Hanopiwe u3 ne- | TY 6-19-99-78| T 25315
SIaCTHPHUHPOBAKHOTO oT 16—20

IIBX

Tpy6n u3 HenaacTHOHUH- v C 110--315
posannoro IIBX ¢ pacr- 6-19-100-78 T 63—315

y6amu

€TaJH COEAHHHTEbHBE
u3 TIHJL, warorosiseMbe
METOAOM JHTbA NOA AaB-
JIeHHEM, TIPECCOBAHHS K
HaMOTKH:

TPOAHHKH

yronoHukn 90, 45°

nepexoa

BTYJKH NON $AaHUB

TY 6-19-213-83

- O = O

CuT

63, 110, 160,
225

63, 75, 110,
160, 225
63, 110,160,
225
63, 75, 110,
75768, 160,
225
630/400,
630/500
110/63;
160/110;
225/160;
315/225;
400/315;
500/315;
500,400
300, 1000,
1200
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IMpodosxcenue npus. 3

Hszneaue

FOCT, TV,
OCT u np.

HduamerpH,
Tun MM

CoenuHRTeAbHEE JeTann

ms IIHJ, wusrorasausae-

MHE METOAaMH KOHTaKT-

BOA M SKCTPY3HOHHOR

CBapKH H THYTBH 3aroTo-

BOK M3 HaNOpHHX Tpyl:
TPORHAKH

CBapHHE IpsIMHe
Toxe, ¢ ycHJeHHeM cTek-
JIOTJIACTHKOM;

TPOAHHKN cBapHHe 60°

OTBOAN cBapHHe 90°
60°, 45°, 30°

OTBOAN rHyTHe 90°

TPOAHHKH HepaBHONpO-
XOAHHE CBAPHHE

TY 6-19-051-
261-80

>

TY 6-19-051-
261-80

(o} 710, 800,
900, 1000,
1200

o 63, 110, 160,
295, 315, 400,
500, 630, 710,

o

630, 710, 800,
900, 1000,
1200

315, 400, 500
630, 710, 800
315, 400, 500
710, 800, 900
1000, 1200
900, 1000,
1200

710, 800
315, 400, 500,
630, 710, 800
315, 400, 500
63, 110, 160,
225, 315, 400,
500

63, 110, 160,
225, 315, 400,
500

o) 630/315;
630/500;
630/400;
710/315;
710/400;
710/500;
710/630;
800/400;
800/500;
800/630;
800/710;
900/400;
900/500;

o= off o o=oo
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Ipodonrmnenue npua 3

Usnenge ggﬂ' A’i;y' Tun ﬂuah;«:rpm

900/630,
800/710,
900/800,
1000/400,
1000/500,
1000/630,
1000/710,
1000/800,
1000/900,
1200/500,
1200/630,
12007710,
1200/800,
1200/900,
1200/1000
C 110/63,

160/63,
160/110,
295/63,
225/110,
225/160,
315/63,
315/110,
315/160,
315/225,
400/110,
400/160,
400/225,
500/110,
500/160,
500/225,
500/315
To Xe, ¢ yCHiaeHueM TY 6-19-051- (oF) 710/315,
CTEKJONAACTHKOM 261-80 uC 710/400,
710/500,
710/630,
800/400,
800/500,
800/630,
800/710
C 6307315,
630/400;
630/500
T 315/63,
315/110;
315/160,
3157225,
400/110,
400/160,
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ITpodoaxcenue npus. 8

Hsneane

TOCT, TV,
OCT u np.

Tun nu:u“erpu.

CoenHHHTEAbHHE JeTajlH
ua TIBJI, wusroraBanBae-
MHIE METOAOM JIHTbA INOA
RaBJeHHEM M NpejHasHa-
YeHHNE JJAA KOHTAKTHON
CBapKH BpacTpyl c Tpy-
6aMH  HanmopHHIMH  H3
B no I'OCT 18599—
73:
MydTH

YrOJbHHKE

TPOAHHKH

BTYJKH noa daamen

YrOJbHHKH € Kpenex-
HHM O¢aanneM
nepexons
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OCT
6-05-367-74

OCT
6-05-367-74

400/225;
500/110;
500/160;
500/225;
500/315

140
75—110
16—63
20—50
140
75—110
16—63
20—50
140
75—110
16—63
2050
140
75—110
25--63
20—50
20, 25

140/110
75/50; 75/63;
90/50; 90/63;

90/75;

110/50;

110/63;

110/90
C 20/16; 25/16;
25/20; 32/25;
40/25; 40/32;
50/32; 50/40;
63/32; 63/40;
63/50
T 25/20; 32/25;
40/32; 50/40

L9 Cm08u41085-085-08x




I podonsxcenue npur. 3

Hagnenue gco.[c.:z; n?.(' Tan Il.uz:fl:rpu,
TPOAHHKH MepexXofHHe > J 140/110
CJa 75/63, 90/63,
90/75,
110/63;
110/75,
110790
C 50/40; 63/16;
63/20; 63/25;
63/32; 63/40;
63/50
Jerann coeRHHHTENbHLE
H3  HemJaacTHGUUHPOBAH-
sworo [IBX, wusrorasmu-
BaeMhe METOAOM JIUThA
fl0J, AaBJeHHEM H mnpej-
Ha3HayeHHWle IJst COejH-
genns T1py6 uz [IBX ¢
NOMOLUBID KJed  MAapKH
TUIK-127 no TY 6-05-
251-95;
YT ONBHUKYH TY 6-19-051- T 16—63
275-80
TPORHHKH > T 16—63
MydTH > T 16—63
BTYJIKH Nox ¢aaner > T 16—63
nepexonn > T 20/16; 25/20;
32/25; 40/32;
50/40, 63/50
Hetanu coeaundTensHue
H3 HemnJacTH(HUHPOBAHHO-
ro [IBX, wusrorasiusae-
MBe¢ METOROM JHThA IIOA
DaBJieHHEM W HMEIOUIHEe
pacTpybmt asns  coefHHe-
HHA C NOMOWBIO  YILIOT-
HHTEJbLHRIX PE3HHOBHX KO-
Jiew;
TPOAHHKH TY 6-19-051- 63, 75, 90,
274-80 110, 160
TPOAHHKH HepaBROMpO- » 110/63
XOAHLBIE
nepexoanl TY 6-18-051- 75/63; 90/63;
275-80 110/63,
160/63;
160/110
MydTa RaABHXKHAR » T 63
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I1poBonscenue npus. 8

Hsxenue 581(-:3,' n’[};y_ Tun nua:ue'r pe,
OtBoan us HensnacTudH-
guposanHoro I1BX, usro-
TaBAKHBaeMHE  METOLOM
THYTbSL 4 HMeIOIlHe pa-
CcTpy6 AN COeNHHEHHS C
AOMOWIBI0  YNJOTHHTENb-
HHX PpesHHOBHX KoJeil:
OTBOJA, yroa H3rHGa 45° | TY 6-19-051- T 63, 75, 90,
276.80 110, 160,
225, 280,
3156
OTBOA, yroa u3ru6a 90° » T 63, 75, S0,
110, 160,
280, 315
Yyryusune  COeIHHATENb-
HHe JeTajd AJad CoejxH-
HeHHs )gac'rpyGﬂHx Tpy6
w3 [IBX c¢ nomompio yn-
JOTHATENAbHHX PE3HHOBHX
KoJen:
TPOAHHK Tpexpactpy6- DIN 16451 T 140/110;
HHA HepaBHONPOXOAHOR 160/110;
225/110,
225/140;
225/160
TpPOAHHK TpexpacTpysl- > T 110, 140,
HHA paBHONPOXOAHOM 160, 225
narpybox ¢aanen— pa- > T 110, 140,
cTpy6 160, 225,
280, 315
natpy6ox ¢aanen — DIN 16451 T 110, 140,
rAaXKUA KOHeL 160, 225,
280, 315
nepexox ABYXpacTpyG- » 160/110
HHHA
TPORHHK C JABYMs pa- » 225, 280,
crpybamn ¥ Qaanuem 315

PaBHONPOXCAHLIM
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Pasmepul CTanpHbix GJAHUEB AAS DPA3bHEMBHX COEAMHEHHH

NJAACTMACCOoBHX TPYS

ITPHJIO)KEHHE ¢4

u3 MTHI na ryakax nox daanum, mm

Ta6arua 1

g ; b¢ ONA THRaZ
%g% ﬂ‘b A A d‘b "o Fe CJI o} T
¥4
63 165 | 125 78 18 4 3 10 12 16
75 185 145 92 18 4 3 10 12 16
110 220 | 180 | 128 18 8 3,5 10 14 18
160 285 | 240 | 178 23 8 3,5 12 14 18
225 340 | 295 | 238 23 8 4,5 14 16 20
315 445 | 400 | 338 23 12 55 20 24 26
400 565 515 430 27 16 6 22 26 32
500 670 | 620 533 27 20 7 22 32 38
630 780 | 725 | 645 30 20 8,5 24 36 —
710 895 | 840 | 740 30 24 9,5 24 40 —
800 1015 | 950 | 843 33 24 10 24 40 —
900 1115 {1050 | 947 33 28 11 24 — —
1000 1230 j1160 |1050 36 28 12 24 — —
1200 (1455 (1380 11260 39 32 14 28 — —
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89

Ta6auunga 2
3 NBX » MBJ na sryakax nop daauus, MM

4,
Ay
i
Ao

2

= P, = 0,6 MIla Py =1 MIla Hy Ana BTyNAOK H3

5 3 TIBE,

a%ﬁkf nex | Ry

2o | & A b d n A yi b d n THIA

Qg ¢ 1

S ¢ ® ¢ ¢ ¢ ¢ ¢ T || [c |7
16 75 50 10 115] 4 90 60 12 14 4 23 — — - — 1
20 80 55 10 | 1151 4 95 65 12 14 4 28 —_ - — — 1
25 90 65 10 1 115] 4 105 75 14 14 4 34 —_ - 35 37 1,5
32 | 100 75 12 | 1151 4 115 85 14 14 4 42 — — 44 47 1,5
40 { 120 a0 12 | 14 4 140 | 100 16 18 4 51 - — 55 58 2
50 | 130 | 100 12 | 14 4 150 | 110 18 18 4 62 — —_ 68 73 2
63 | 140 | 1lo 12 14 4 165 | 195 18 18 4 78 - —_ 86 92 2,5
75 | 160 | 130 14 14 4 185 | 145 20 18 4 — - 94 98 — 2,5
90 | 180 | 150 14 } 18 4 200 | 16D 22 18 8 —_ — 112 ) 117 —_ 3
110 | 210 {170 14 | 18 4 220 | 180 24 18 8 — — {130 | 143 — 3
140 240 1200 14 1 18 8 — — —_ — i - — | 160 | — —_ — 4




Tabauuga 3

u3 IMHI, NBJ, NN ¢ 6yprams, Mm

oy
-t
N »
SN ‘5?;" 1“:::!
N
RGN N
- -+ T
NE AN
T
<Y
O PY=0,I: 0,25; 0,6 MIla Py= 1,0 MIlla
22
=X
¥ o=
o
=y
25 | 90|60 }132}10}12}14 J105)75]132 1141414
32 1100 (7513811211214 {115 {85138 | 14| 14| 4
40 (120 } 90 [ 46 [ 12| 14 | 4 {135 {100 1 46 | 16| 181} 4
50 (130 |100 | 65 | 12 | 14 | 4 {145 {110 | 54} 18| 18 | 4
63 {140 {110 | 70 } 12 1 14 | 4 (160|125 | 70 ] 18 1 18 | 4
75 1160 {130 | 80 | 14 |14 | 4 |180 |145|{ 80| 20| 18] 4
90 185|150 | 96 | 14 } 18 | 4 [195 {160 | 96 | 22 | 18| 4
110 205 {i70 ({118 { 14 | 18 { 4 215 {180 {118 ] 24 | 18| 4
125 235 1200 (138 { 14 | 18 | 8 245 (210 {138 | 26 | 18] 8
140 {235 |200 J150 | 14| 18 1 8 245|210 {150 ] 26 | 18| 8
160 1960 1225 {173 | 16 |1 18 | 8 280 {240 173 |1 26 { 23 | 8
180 290 {255 1190 | 18| 18 | 8 {310 {270 {190 § 26 | 23 | 8
225 315 (280 {2351 18] 18| 8 1335 4295 (236 { 26 | 23| 8
250 370 {385 1266 | 20 | 18 |12 365 {325 {260 | 28 | 23 | 8
280 1435 {395 1290 | 24 { 23 |12 (440 {400 {290 | 30 | 23 |12
315 {435 |395 |325 | 24 | 23 |12 440 [400 [331 | 30 | 23 {12

(o)
Qo



TaG6aama 4

us [IBX na orfoprosxe, Mm

4

s TS _
S
Hepyaany | -FLm0li 025 068 MIla P =10 MIa
RS | By |8, [ 2 | 6g | 29 | ne | Mo |He | B |06 |40 | 7o
25 90 | 27{65]10] 12 4 105f27 75‘ 14|14} 4
32 110 34| 75| 12{ 12| 4 |115[34|85|14]14] 4
40 120 | 42| 90| 12|14} 4 [135}42100] 16] 18] 4
50 130 | 54100 | 12} 14} 4 li45]B4a{l10] 16} 18] 4
63 140 | 67 {110} 12| 14| 4 |160] 65{125] 18 | 18] 4
75 160 | s0{130] 14} 14| 4 |180! 80|145| 20| 18] 4
90 185 | 95150 | 14| 18| 4 [195 | 93 {160 22 | 18] 4
110 205 115|170 | 14 | 18] 4 215 [112{180| 24 | 18} 8
125 235 {133 {200 ] 14| 18] 8 |215 {128 {180 | 24| 18| 8
140 235 145200 | 14 { 18| 8 |245 {145 (210 | 26| 18| 8
160 260 |1701225{ 161 18] 8 {280 {170 {240} 26} 18| 8
180 290 {190 {255 | 18| 18| 8 [310{190 |270]| 26| 23 | 8
200 290 {205 |255 | 18| 18 | 8 [310{205 {270 | 26| 23 | 8
225 215 (230|280 | 18! 18| 8 1335227 {295 | 26 | 23| 8
250 340 (260(305 | 20{ 18| 8 {365 [225(325 | 28| 23| 8
280 370 |285 (335 { 20 | 18 | 8 [390 {283 {350 | 28 | 23 {12
315 435 1320 1395 | 24 | 23 {12 {440 1320 1400 | 30 | 23 l12
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