NHcTpyKums
Mo NPOEKTUPOBAHUIO TEXHONOMMYECKMUX TPyOONpoBOAOB 13 NSIacTMaccoBbIX TPY6
CH 550-82
(ytB. noctaHoBneHnem flocctposs CCCP ot 22 anpena 1982 r. N 102)
(c nameHeHunammu ot 9 aBrycta 1988 r.)

Cpok BBegeHus B genctene 1 aHBapsa 1983 .
1. O6wume ykasaHus

1.1. TpeboBaHuss  HacToswen  WHCTPYKUMM  OOSMKHbI  BbIMOMAHATECA  MpuU
NPOEKTUPOBAHUN TEXHOMOIMYeCcknx TpybonpoBOAOB M3 MNMACTMACCOBbIX TPYyO HapyXHbIM
AnameTtpom o 1200 mm 13 nonuaTtuneHa Hu3koro aasnenus (MHLO), nonnatuneHa BLICOKOro
pasnenus (MNBA), nonunponuneHa (MMM) v HennacTMOMUNPOBAHHOIO MNONAMBUHUNXIOPUAA
(MBX), npoknaabiBaeMbIX:

Ha3eMHO W HaA3eMHO BHE 30aHWA W B TMOMELIEHUSX C MNPOM3BOLCTBaAMM,
OTHOCALLMMUCA MO MOXapHOW onacHocTu K kateropuam [ v [, ona TpaHCnopTUpOBaHUSA
BpeaHbIX BeLeCcTB 3 Knacca onacHocTu, TpygHoroptoumx (TT) n (Heroproumnx (HIM) BelwecTs, a
Takke Ons TPaHCMNOPTMPOBaHUS CEPHOM U COMSAHOWM KUCAOT, pacTBOPOB e€OKUX LUeroyven
KOHLIeHTpaumu 1 Temnepatypbl, ykasaHHbIX B Tabn. 1;

Tao6nuua 1
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Matepuan Tpy6

[onycTumble KOHUEHTpauun n Temnepartypa ans TpaHCnopTUpoBaHusa nNo Tpybonposogam u3
NnnacTmMaccoBbIX TPY6

CEPHOM KNCNOTbI

CONSIHOW KUCHOTHI

eKUX Leroyemn

KoHueHTpauus, | Temnepatypa, | KoHueHTpauus, | Temnepatypa, | KoHueHTpauus, | Temnepartypa,
% °C % °C % °C
nAeg o 80 o 40 o 35 o 40 o 50 o 40
nBa " 80 " 40 " 20 " 40 " 30 " 40
i " 40 " 60 " 20 " 60 " 30 " 60
NnBx " 40 " 40 " 35 " 60 " 40 " 40
Ot 40 " 60 Ot 40 " 60
Jo 60 go 50




noasemMHoO Ana TpaHcnopTupoBaHusa roproumx rasos (IT), roproumx Bewects (I'B),
roptounx xungkocten (MHK), TT n HI.

[onyckaeTca npoknagblBatb TpybonpoBoAbl M3  MOMAMBUHWUAXNOPUAHBIX  TPy6
AnameTpom o 110 MM M NOMUITUNEHOBLIX TPYD, MMEILLMX MU3ONSAUMIO U3 HecropaemblX
mMaTepuarnos, Ana TpaHcnoptupoBaHua T u HI B nomelieHuax c npousBOACTBaAMWU MO
noxapHon ©6e30nacHOCTM OTHOCALWUMMUCH K KaTeropum B, 3a uWCKMYeHMeM CKIagcKux
noMeLLeHNIA.

HacTtoswasa VIHCTpyKuusa He pacnpocTpaHAeTCa Ha NPoekTUpoBaHMe TEXHONOrMYecknx
TpyOONPOBOOOB 9MEKTPOCTaHUMN U LWaxT, a Tawkke TpybonpoBoaoB, MNOABEPKEHHbIX
ANHAMUYECKUM Harpyskam, npegHasHayeHHbIX OS89 NMHEBMOTPaHCNopTa M rasocHabxeHus
ropogoB W MPOMbIWIEHHbIX MPEeanpuATUN:  cheumanbHOro  HasHayeHus  (aTOMHbIX,
nepeaBmXHbIX, CydOBbIX W OPYyrUx  arperatoB) W MNOAKOHTPOSbHbIX  OpraHam
NocroptexHansopa CCCP.

MpumeyaHus:

1. K TexHonornyeckum Tpybonposogam OTHOCATCH Tpybonposoabl, NpegHa3Ha4YeHHbIe
ANA TpaHCNOpPTMPOBaHWSA B npedenax MPOMbILUIIEHHOrO MPeanpuUaTUa UM rpynnbl 3TUX
npeanpuaTUiA  pasfnnMyHbiX BelwlecTB (Cblpbs, nonydabpukaTtoB, peareHToB, a Takke
NMPOMEXYTOYHbIX W KOHEYHbIX MPOAYKTOB, MOMYYEHHbIX WM UCMOMb3yeMblX B
TEXHOMOrMyeckoM npouecce W Ap.), HeobXoAuMbIX A BeAEHWS TeXHONOrMyeckoro
npouecca unm akcnnyataumm obopyaoBaHus.

2. [Mpy NPOEeKTMpPOBaHNN TEXHOMOrMYeckux TpybonpoBoAOB 13 NnacTMaccoBbIX TPyo*,
Kpome TpeboBaHW HacTosilwen WVIHCTpyKuun, cnefyeT pyKOBOACTBOBaTbCA TpeboBaHusMU
rnaebl CHulT nNo npoekTUpoBaHWIO reHeparnbHbIX MMAaHOB MPOMbBILWIIEHHbIX NPeanpuaTUi,
rmaebl CHWll no npoekTMpoBaHWIO  NPOU3BOACTBEHHbLIX  34aHWMA  NPOMbILSEHHbIX
npegnpusatui,  UHCTpykuMm  No  MPOEKTUPOBAHUIO  TEXHOSIOMMYECKUX  CTanbHbIX

TpyGonposoaos Ha Y o 10 MIMa u apyrMx HOPMAaTMBHBLIX [JOKYMEHTOB, YTBEPXKAEHHbIX
unu cornacosaHHbIx locctpoem CCCP.

1.2. TpybonpoBoabl M3 NacTMaccoBbIX TPyO He AonycKaeTcs:

NPUMEHATb ONs TPaAHCNOPTUPOBaHMS BpeAHbIX BewecTB 1 Krnacca OnacHOCTMW,
B3pblBOONacHbIX BewecTB (BB) nM cxmkeHHbIX yrneBogopoaHbix rasoB (CYI), a Takke
BELLECTB, K KOTOpPbIM MaTtepuan Tpyb XMMMYeckn HeCTOeK;

coopyxaTb B FpyHTax, coaepaliux arpeccuBHble cpeapbl, K KOTOpbIM Matepuan Tpy6
XMMUYECKN HECTOEK, Ha noapabaTtbiBaeMbiX TEPPUTOPUSAX U B palioHaxX C CENCMUYHOCTbIO
bonee 6 6annos, B pavioHax C pacyeTHbIMM TeMnepaTypaMn Hapy>XHoOro Bosayxa (Hanbonee
xonogHon natTngHesku) Hxe muHyc 40°C gnsa tpy6 w3 MHA v MNMBA 1 munyc 10°C ana tpy6
n3 NBX v Mrt;

npoknagbiBaTb B MOMELLEHUAX C MPOM3BOACTBAMM, OTHOCALLMMUCSA MO B3PbIBHOMW,
NnoXXapHoM W B3pbIBOMOXapHOW onacHoctTm K kateropusm A, b, B wn E, gna
TPaHCNOPTUPOBaHMS BPeAHbIX BELLECTB 2 Knacca onacHocTu, [T, nerkoBocnnameHsoLwmxcs
xngkocten (JIBXK), 'B n MK, a Takke TpaH3nTHO Anga TpaHcnoptupoBanua TI n HI'.

1.3. BO3MOXHOCTb MNpUMEHEHUA nnacTMaccoBbiXx Tpyb, B cnyydasx, He
npeaycMOTpeHHbIX N. 1.1, 3a UCKMOYEHNEM CnyvaeB, Yka3aHHbIX B n. 1.2., 4OMMKHA pelwaTthb B
KaXQoOM  KOHKPETHOM  Criydae nMNpoekTHast  opraHu3auusi no  COrfacoBaHUK  C
COOTBETCTBYHOLINMM OpraHamu [0ocyaapCTBEHHOrO Haasopa B 3aBUCUMOCTM OT OU3UKO-
XMMUYECKNX CBOWCTB TPaHCNOPTUPYEMOro BellecTBa, MecTa W crnocoba npoknagku
TpybonpoBoaa v np.

1.4. TvgpaBnMyecknini pacdeT TEXHONOMMYECKUX TpybonpoBOAOB M3 MacTMacCoBbIX
Tpy®6 cnegyeTr npou3BoAUTb B COOTBETCTBMM C  TpeboBaHuAMM WHCTpyKuMM NO



NPOEKTMPOBAHMNIO N MOHTaXy CeTerl BOOOCHAbXeHVUs M KaHanusaumm wn3 nnacTMacCoBbIX
Tpy6.

1.5. MNpwn npoekTnpoBaHmm TpybonpoBoaOB crneayeT:

NPMHUMATb  OMNTMMAnbHble B  TEXHWKO-SKOHOMWYECKOM  OTHOLUEHMM  Crnocobbl
NPOKNaaKnM N KOHCTPYKTUBHbIE MCMOMHEHWSI TPYOONpOBOAOB;

npegycmaTpmBaTb BO3MOXHOCTb MPUMEHEHUST MHOYCTPUanbHbIX METO40B MOHTaXa;

KOHCTpyupoBaTtb TpybonpoBoabl N3 YHUPULMPOBAHHbBIX Y3M10B U 311IEMEHTOB.

1.6. Xummnyeckasa CTOMKOCTb MaTepuana nnactmaccosbix Tpyo (MHAO, MBA, MM w
MBX) k Hanbonee WMPOKO pacnpoCTpaHEHHbIM BeLLECTBaM NpuBeaeHa B npun. 1.

1.7. CTeneHb KOHLEHTpaLMM pacTBOPOB pa3fnyHbIX BELLECTB, KOTOpbIE 4OMNyCKaeTcs
TpaHcnopTUpoBaTb MO TpybonpoBodamM W3 MNfacTMaccoBbiX TpyD, AOMKHA WUCKNo4YaTb
BO3MOXHOCTb KpUCTannnsaumm 3TUX pPacTBOPOB M 3aKyrnopky TpybompoBogoB npu mx
aKcnnyaTauuu.

2. Knaccudmkauma n gonyctumbie napameTpbl ANA NflacTMaccoBbIX TPYO

2.1. Tpybonposoabl B  3aBUCMMOCTU  OT  (PUBUKO-XMMUYECKUX  CBOWCTB
TPaHCNOPTUPYEMbIX MO HUM BELLECTB MNOAPA3AENATCA Ha rPynnbl U KaTeropun, ykasaHHble
B Tabn. 2.

Tabnwuua 2



Npynna

TpaHcnopTupyeMble BellecTBa

KaTeropus
TpybonpoBoLoB

BpegHble, kK KOTOpbIM MaTepuasn Tpyd XMMUYECKN CTOEK:

a) Knacc onacHoCcTU 2, B TOM YMCIe cepHas U ConsaHasi KUCnoTa, BOAHbIE pacTBOpbI
e[IKMX Leroyen

6) knacc onacHocTtu 3

JlerkoBocnnamensawowmecs xumakoctn  (JIBXK), roptoume rasel ([T), roproume
BewlecTtBa (B), roptoumne xumagkoctu (MK), K kKOTopbiM MaTepman Tpyd XnMmMumyecku
CTOeK

TpyaHoroptoune (TT) n Heroptoume (HIM), kK kKOTOpbIM MaTepuan Tpyo:

a) XMMMYECKN OTHOCUTESNBbHO CTOEK

6) XMMNYECKN CTOEK




Npynna wn kaTteropust OOMKHbI OblTb YKa3aHbl B MNPOEKTE Ha KaXAbl Yy4acToOK
TpybornpoBoga ¢ NOCTOSHHbIMU paboyYnMn NapameTpamu TpaHCNOPTUPYEMOro BeLLLECTBaA.

2.2. Knacc onacHocTu BpeaHbIx BellecTs crieayeT onpenendatb no NOCT 12.1.005-76
nrOCT 12.1.007-76, B3pbIBO- U NnoxapoonacHocTb no NOCT 12.1.017-80.

NMpumeyaHne. BpegHble BelwecTBa knacca onacHocTm 4 cnegyeT OTHOCUTB:
noxxapoonacHble K rpynne b; Heroptodne K rpynne B.

2.3. 'pynny n kaTeroputo TpybonpoBoaa cregyeT ycTaHaBnmMBaTb MO napameTpy,
KOTOpbIN TpebyeT oTHeCEeHUs ero K 6ornee OTBETCTBEHHOW rpynne Unm KaTeropumn.

2.4. [onyckaetca nosbllwatb KaTeropuiwo gns  TpybonposogoB rpynnbl B,
npefHasHa4YeHHbIX OS5 TPaHCNOPTUPOBaHUS BeLecTB, NepepbiBbl B Nogaye KOTOPbIX MOryT
NPUBECTU K aBapUNHON CUTyaLMn NN OCTAHOBKE OCHOBHOIO TEXHOMOMMYECKoro npouecca Ha
npeanpusTuu.

2.5. lNMpumeHeHne nnacTmaccoBbiX TPybONpPOBOAOB B 3aBMCMMOCTM OT Martepuana
Tpyb 1 TemnepaTypbl TPAHCNOPTUPYEMOU Cpeabl onpeaenseTcs AaHHbIMK Tabn. 3.

2.6. Paboyee paBneHve B TpybonpoBoae criegyeT npuHMMaTb B 3aBMCUMOCTU OT
PUIMKO-XMMUYECKMX CBOMCTB U TemmnepaTypbl TPaHCNOPTMPYeMOro BellectBa, Tpebyemoro
Cpoka cnyx6bl TpybonpoBoaa, matepuana, Tuna u cnocoba coegmHeHun Tpyo:

Tab6nuua 3
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Matepuan Tpy6

Jonyctnmas TemnepaTypa TpaHcnoptTupyemMoro Beulectsa, °C

MaKkcumarnbHas MWHUManbHas
nBn 60 -30
rnHea 60 - 30
rr 100 0
rNnBx 60 0




MpumeyvaHus:

1. JonycTumasa makcumanbHas TemnepaTypa TpaHCNopTUpyemMoro BellecTBa AN
Tpy6onposogos Il, Il n IV kateropun coctasnsaet ana tpy6 ns MNBA v MHLO 40°C n Tpy6 u3
rr e0°C.

2. Jonyctumasa TemnepaTtypa TpaHCNOPTUPYEMOro BellecTBa Ans pacTpyOHbix Tpyo
n3 T[IBX onpegenserca paboTOCNOCOOHOCTLID MapKM pPE3UHbI, MNPUMEHsIieMOn LN
N3roTOBIIEHUS YMINOTHUTESbHBIX KOMeL, HO He OO0JKHA npeBbilaTh 3Ha4YeHUN, NpuBeaeHHbIX
B AaHHOW Tabnuue.

ana TpybonpoBoaoB, NpeaHasHadeHHbIX A9 TpaHcrnopTupoBaHus Boabl, HI n T
BELLECTB, K KOTOpbIM MaTtepuan Tpybd XUMMYECKM CTOEK W Yy KOTOpPbIX COEOUHEHUS
paBHONPOYHbI MaTepuany Tpyb - no Taén. 4;

ana TpybonpoBogos, npeaHasHavYeHHbIX A4S TPaHCNOPTUPOBaHUSA BPpeaHbIX BeLecTB
2, 3 1 4 knacca onacHOCTU, K KOTOpbIM MaTepuan Tpyb xnmmyeckn ctoek, HIM n TI BewecTs,
K KOTOpbIM MaTtepuan Tpyd XMMUYECKM OTHOCUTESNBHO CTOEK, U MpU UCNONb30BaHUN
COEOVHEHWI, PaBHOMPOYHLIX MaTepuany Tpyd - no Tabn.4 c yyeToM KoaddumumneHTa

ycnosui paboTbl KY , IpUHUMaemoro no taén. 5.

[na TpybonpoBOAOB, Y KOTOPbIX COEOAMHEHUS W COoeauHUTENbHble AeTanu He
paBHONPOYHbI OCHOBHOMY MaTtepuany Tpyb, paboyee gasneHue, onpeneneHHoe no tabn. 4
nnv no 1abn. 4 n 5, AOMKHO ObITb CHUXXEHO NYTEM YMHOXEHUSA Ha KO3MMULMEHT NPOYHOCTH

Ke

COEeNHEHUN , IPUHMMaEeMbIN No Tabn. 6.

3. Tpaccbl n cnocobbl Npoknagku Tpybonposoaos

O6Lwume nonoxeHus

3.1. Tllpu BbIGOpEe Tpaccbl HeobxoauMO npegycMaTpmBaTb KOMMEHCUPYIOLLYHO
BO3MOXHOCTb TpybonpoBoda 3a cyeT ux noBopoToB. [loBopoTbl Tpybonposoga crnenyet
BbINONHATL noA yrnom 30, 45, 60 n 90°.

Tabnuua 4



Cpok | Temnep Pabouee gaBnenune, Mla
cnyxbbl | artypa, MaTtepuan 1py6
, net °C nHA nsa MBX M
Tun Tpy6*
N Cll C T I Cll C T Cl C T oT ] C T
50 20 0,25 0,4 0,6 1,0 0,25 0,4 0,6 1,0 0,4 0,6 1,0 1,6 - - -
30 0,16 | 0,25 0,4 0,63 | 0,16 | 0,25 0,4 0,63 0,3 0,48 0,8 1,3 - - -
40 0,1 0,16 | 0,25 0,4 0,1 0,16 | 0,25 0,4 0,24 0,36 0,6 1,0 - - -
50 - - - - 0,06 0,1 0,16 | 0,25 0,1 0,2 0,35 | 0,56 - - -
60 - - - - - 0,06 0,1 0,16 - - 0,1 | 0,16 - - -
25 20 0,28 | 0,45 | 0,67 | 1,12 | 0,28 | 0,45 | 0,67 | 1,12 0,41 0,62 | 1,03 | 1,65 0,2 0,5 | 0,85
30 0,18 0,3 0,45 | 0,75 0,2 0,32 0,5 0,8 0,32 0,5 083 | 1,32 | 0,18 | 0,4 | 0,67
40 0,12 | 0,18 | 0,28 | 0,45 | 0,12 0,2 0,32 0,5 0,25 0,4 063 | 1,03 | 0,12 | 0,32 | 05
50 - - - - 0,08 | 0,12 0,2 0,32 0,12 0,22 | 0,37 | 0,6 01 025 | 04
60 - - - - 0,06 0,1 0,15 | 0,25 - - 0,11 | 0,16 | 0,06 | 0,18 | 0,3
10 20 0,3 0,5 0,75 | 1,25 0,3 0,5 0,7 1,2 0,42 0,63 | 1,05 1,7 0,25 | 0,6 1,0
30 0,22 | 0,35 | 0,53 0,9 0,25 0,4 0,6 1,0 0,33 051|085 | 1,35 | 0,18 | 0,45 | 0,75
40 0,14 | 0,22 | 0,35 0,6 0,18 0,3 0,42 | 0,71 0,26 041 | 065 | 1,056 | 0,25 | 0,35 | 0,6
50 0,08 | 0,12 0,2 0,32 | 0,12 | 0,18 | 0,28 | 0,45 0,16 0,24 | 0,39 | 0,63 01 | 0,25 | 0,45
60 - - - - 0,08 | 0,12 0,2 0,32 0,05 0,07 | 0,12 | 0,2 0,08 | 0,22 | 0,36
80 - - - - - - - - - - - - 0,04 | 0,1 | 0,16
5 20 0,32 | 0,53 0,8 1,32 | 0,32 | 0,53 0,8 1,3 0,43 065 | 1,07 | 1,72 | 0,28 | 0,63 | 1,1
30 0,25 0,4 0,6 1,0 0,28 | 0,42 | 0,63 1,1 0,35 0,5 087 | 1,42 | 0,22 | 05 | 0,85
40 0,16 | 0,25 0,4 0,67 0,2 0,32 0,5 0,85 0,27 0,42 | 0,67 1,1 0,18 | 0,4 | 0,67
50 0,1 0,16 | 0,25 0,4 0,15 | 0,25 | 0,36 0,6 0,17 0,25 04 | 0,67 | 0,22 | 0,32 | 0,5
60 0,06 0,1 0,16 | 0,25 0,1 0,16 | 0,25 0,4 0,05 0,08 | 0,13 | 0,21 01 025 | 04
80 - - - - - - - - - - - - 0,06 | 0,15 | 0,25
100 - - - - - - - - - - - - 0,06 | 0,1
1 20 0,36 0,6 0,85 1.4 0,36 0,6 0,85 1,4 0,45 0,67 1,1 1,75 0,3 0,7 1,2
30 0,3 0,5 0,7 1,2 0,3 0,5 0,75 1,2 0,36 0,53 0,9 1,45 | 0,24 | 0,56 | 0,95
40 0,24 | 0,38 | 0,56 | 0,95 | 0,25 0,4 0,6 1,0 0,28 0,43 0,7 1,12 | 0,18 | 0,45 | 0,75
50 0,16 | 0,27 0,4 0,65 0,2 0,3 0,5 0,8 0,18 0,26 | 0,44 | 0,7 0,15 | 0,38 | 0,63




60 01 | 016 | 025 | 04 |015|025| 04 | 06 | 005 | 008 ] 016 | 025|012 ] 03 | 05
80 - - - - - - - - - - - - 1 008 | 02 | 035
100 - - - - - - - - - - - - 1005|012 | 02




* PaclwmndpoBka ycnoBHbIx 0603HavyeHun Tuna T1pyo npmeseaeHa B FOCT 18599-73.

MpumeyaHue. [nsa BewecTB, TpaHCNOPTMpPyeMbIX C TemnepaTtypon Hwmxke 20°C,
paboyee gaBneHve cnegyeT NpUHUMaTb TakuM Xe, kak npu Temnepatype 20°C.

Tabnuua 5



Mpynna KaTeropu Temnepartypa, KoadhduuymneHT ycnosum pabotbl Ky
TpaHCnopTH S °C Matepwuan Tpy6
pyeMbix | Tpy6onpo nBA, NHA | M | MBX
BeLlecTB BOAA Tun Tpy6
N 9] C T Il C T cnh| C T | OT
A, Il, 20 0,4 04 | 04|06 | 04 0,4 0,6 06 |06 |06 |06
b 1] 30 0,4 04 | 04|06 | 04 0,4 0,6 06 | 06| 06|06
40 - - 04|05 |03 0,3 0,45 - 04|04 |04
50 - - - - - 0,25 0,4 - - 04| 04
60 - - - - - 0,2 0,3 - - - 0,4
B v 20 0,4 04 | 04|06 | 03 0,3 0,35 04|04 )|04]| 0,6
30 0,4 04 | 04|06 | 03 0,3 0,35 041]04]04]| 06
40 - - 04 | 05| 0,2 0,2 0,25 - - 0,2 04
50 - - - - - 0,2 0,2 - - - -
60 - - - - - 0,15 0,15 - - - -
B V HesaBucumo 1,0 1,0




Tabnuua 6



Cnocob coegnHeHus

KoadhpumumneHT npoyHocTu coeamnHeHnn K _c onst pasnuyHbIxX

mMartepuanos Tpyo

MHA, M MBX
na
KoHTakTHas cBapka BCTbIK
Ans coeguHeHnst Tpyb 1 coeguMHUTENbHBIX AeTanemn 0,9-1,0 0,9-1,0 -
ONS N3roTOBNEHUS TPOWMHUKOB PaBHOMPOXOAHbLIX MPSAMbIX W 0,6 -0,7 0,6 -0,7 -
CEerMeHTHbIX OTBOOB
AN N3rOTOBMEHUS TPOMHUKOB PaBHOMPOXOAHbLIX KOCbIX W 0,3-04 0,3-04 -
Pa3HOMPOXOAHBIX MPAMbIX
KoHTakTHas cBapka BpacTpy® Ons coeguHeHuss Tpyo wu 0,95-1,0 0,95-1,0 -
coeanHNTENbHbIX AeTanemn
Cknenka BpacTpy6 ans coeHeHUs Tpy6 " - - 0,9-1,0
coeaAnHNTENbHbIX AeTaneun
OKCTpY3noHHas ceapka (npu V-obpasHon pasgenke KpOMOK):
Ans coeguHeHns Tpyo 0,6 0,55 -
ANs N3roToBNeHnst TPOMHMKOB N CEFMEHTHbBIX OTBOJO0B 0,3-0,4 0,3-0,4 -
a3oBasa npyTkoBasi cBapka (npu V-obpasHowm pasgenke
KPOMOK):
Ans coegmMHeHns Tpyo 0,35 0,35 0,4
ANs N3roToBMNeHnst TPOMHMKOB N CEFMEHTHbBIX OTBOJO0B 0,15-0,2 0,15-0,2 0,2-0,25
Ha cBoboaHbIX donaHuax, ycTaHaBnMBaeMbIX:
Ha npuBapeHHbIX (NPUKNeeHHbIX) K Tpybam BTyrnkax noA 0,9-1,0 0,9-1,0 0,9-1,0
donaHeL
Ha Tpyb6ax ¢ (popMOBaHHbLIMY YTOMLLEHHBIMW BypTamMu 0,8-0,9 0,8-0,9 -
Ha Tpyb6ax c oT6opTOBKOWM 0,5-0,7 0,5-0,7 0,5-0,7




3.2. Bbibop cnocoba npoknaaku TpybonpoBogos crneayeT Npon3BOAUTL HA OCHOBaHWUN
TEXHUKO-9KOHOMUYECKMNX pacyeToB c y4yeToMm PU3NKO-XUMNYECKMX CBOWCTB
TPaHCMOPTUPYEMbIX BELLECTB U MaTtepuana Tpyb, ycrnoBum akcniyaTauuun, KInMMaTuyecKnx
ocobeHHOCTEN panoHa CTpouTenbCTBa, Hecywen cnocobHocTn TpybonposBoga WU
METanN0eMKOCTIN ONOpP U KPEMNEHNIA.

3.3. TpybonpoBoabl 13 nnactmaccoBbix TpyO crnegyeT npoknagbiBaTb HAa3EMHO UK
HaasemHo. oasemMHasn nNpoknagka gonyckaetcs ToNbko Anga Tpybonposoaos rpynnbl B npu
HeuenecoobpasHOCTU MPUMEHEHNS MO TEXHOSTOMMYECKUM UMW SKCMyaTauMOHHbIM YCNOBUSM
Ha43eMHOWM NPOKIaAKKW, a Takke ANs HapyXHbIX (BHe 3a4aHui) TpybonpoBoaos rpynnsl b npu
nx 6eckaHanbHOM NpoKnagke.

3.4. NpoeKkTnpoBaHne OTAENbHO CTOSALLMX ONOP, 3CTakad, KaHanoBs, ranepen n opyrmx
KOMMYHUMKALMOHHbIX COOPYXXEHU criefyeT OCYLLeCTBNATbL B COOTBETCTBUMN C TpeboBaHUaMU
rnaebl CHul no NpoeKkTMpoBaHnIo COOPY>XEHU NPOMbILLIIEHHbLIX NPEaNPUATUN.

3.5. MuHuManbHOe paccTosiHMe MexXay OCAMW CMEXHbIX TpybonpoBogoB M OT
TpybonpoBOAOB A0 CTPOUTENbHbIX KOHCTPYKUMWA cnegyeT npuvHMMaTb B COOTBETCTBMM C
TpeboBaHnAMM  VHCTpyKUMM  NO  MPOEKTUPOBAHUIO  TEXHOMOrMYECKUX  CTalbHbIX

TpyBONpoBOAOB Ha Py o 10 MMa.

3.6. TemnepaTypa TennoHocutTensa oborpeBatolimx CNyTHUKOB, NpeaycMaTpmBaeMbixX
ana TpybonpoBoaoB, NpoknagbiBaemMbix B oOb6orpeBaemMbix kopobax wunu ranepesx, He
AormkHa npesblwaTb 60°C.

3.7. lna coeaMHeHUs nnacTtMaccoBbiX TPYO MPUMEHSAITCA Kak pas3beMHble, TaK U
HepasbeMHble coefuHeHus. Tun coeguHeHnsa Tpyb cnegyeTt HasHayaTb B 3aBMCUMOCTM OT
cnocoba npoknagku 1 ycrnoBun akcnnyatauum Tpybonposoaa, U3nKO-XMMUYECKMX CBONCTB
TPaHCMOPTUPYEMOW Cpeabl, MaTtepmana coeguHsaemblx TpyOd M (acoHHbIX 4Yacten Tpyd C
yyetom TpeboBaHun nn. 4.2 n 4.3. lNpn 3TOM Npu NOLA3EMHON NPOKMagke TpybonpoBoaooB
coeanHeHus Tpyb cnenyeT npegycMaTtpuBaTh, Kak NpaBunio, HEpasbeMHbIMMU.

dnaHueBble (pa3beMHble) COeAWHEHWs cnegyeT npegycMatpuBaTb B MecTax
YCTaHOBKW Ha TpybonpoBoae apMmaTypbl UM NogcoegmHeHnst ero K obopygoBaHuio, a Takke
Ha y4acTKax, KOTopble M0 yCrnoBUAM 3KCnnyaTaumm TpebyoT nepuoamyeckon pasbopku.

3.8. dnaHueBble coeaMHEHUs U 3anopHasi apMaTypa OOSPKHbl YCTaHaBnMBaTbCA Ha
TpybonpoBogax B MecTax, JOCTYMHbIX ANs 06CnyXmBaHua n pemoHTa. [na TpybonpoBoaos,
TPaAHCMOPTUPYIOLMX KACNOTblI WU Wenovn, ¢naHueBble COEOAUHEHUS OOSMDKHbI UMETb
3aLUUTHBIE KOXYXW.

3.9. Tpybonposoabl M3 nnacTMaccoBbix Tpyd JAonyckaetcs npoknagbiBaTb Ha
acTakagax u onopax COBMECTHO C Apyrumu TpybonpoBogamu (CTanbHbIMU, CTEKMSHHBIMU U
np.), UMELWNMM Ha NOBEPXHOCTN TPyO TemnepaTypy He Bbiwe 60°C. NMpn HeobxogmMmocTu
npoknagky nnacrtmaccoBbix TpybornpoBodos c¢ Apyrumu TpybonpoBogamu, MMEKLUMU Ha
NoOBEPXHOCTU TemnepaTypy Bbiwe 60°C, ons nnactmaccoBbiX TpybonpoBoaoB crenyet
npegycmaTpmBaTb YCTAHOBKY 3alUMTHbIX TEMNSOBbIX 3KPaHOB, TENSOBOW M30NaUMN U3
HecropaemMblX MaTepuanoB WM yBENUYEHWE pacCTosiHUA Mexay Tpybonposogamu. [Mpu
aTom TpybonpoBoabl M3 NnacTtMaccoBbliX Tpyb cnefyeT pacnonaratb, Kak NpaBusio, HWXe
CTanbHbIX.

3.10. TpybonpoBogbl u3 nnacTMaccoBbix Tpy® He [onyckaetca Kpenutb K
TpybonpoBogam, TpPaHCMNOPTUPYHOLUM  NIErKOBOCMNNAMEHSAIOWNECS  XKUOKOCTU, roproyune
XWOKOCTWN 1 roproyme rasbl.

3.11. TpybonpoBoabl cnefyeTt NpoknagbiBaTh:

B NomMeleHnax (BHYTPULEXOBbIE) - Ha MOABEcKax, 3akpennsembix K ©Oankam
nepeKkpbITUA N NOKPLITUN;

onopax, ycTaHaBfMBaeMblX Ha KOMNOHHaXxX, NoCTaMeHTax, aTaxepkax NPOMbILLIEHHOrO



060opyaoBaHMA U KPOHLWITENHAX, 3aKpenisieMblX B CTEHAX 34aHUN;

BHE 3[aHun (MeXLexoBble W BHYTPULEXOBblE) Ha Onopax, ycTaHaBNMBaeMbIX Ha
aCTakagax, BbICOKMX W HMU3KMX OMoOpax, B ranepesx W KaHamax Ha KPOHLUTEMHax,
3aKpennsaeMblX B CTEHKax KaHarnos.

PacctosHue wmexagy onopamMuM W noaBeckaMu [LOSMKHO OnpefensTbCs pacyeToMm
cornacHo TpeboBaHuam n. 5.24.

Mpu npepBapuTensHOM BbIGOpe pacCTOsIHUI MeXAy OTAENbHO CTOSALWMMKU OnopaMu U
nogBeckamu crnegyeT pyKoBOACTBOBATLCSA AAHHbIMU Mpun. 2.

3.12. BHyTpuuexoBble TpybonpoBoabl, NpoKnaabiBaeMble No CTeHaM 34aHun, criegyeT
pacnonaraTb Ha 0,5 M BblILE UK HUXKE OKOHHbIX MPOEMOB.

3.13. He ponyckaetca npoknagka  BHYTPMUEXOBbIX  TpybonpoBogoB U3
nnacTMaccoBbIX TPyO 4yepes agMUHUCTPATUBHbIE, BbITOBbIE U XO3SMNCTBEHHbIE NOMELLEHNS,
pacnpefenuTenbHble  YCTPOWCTBA, MNOMELLEHUA 3NEKTPOYCTAHOBOK, LWWTbl  CUCTEMBbI
KOHTPOMS N aBTOMAaTUKN, BEHTUNALUNOHHbBIE KaMepbl, TEMMOBbIE NYHKTbl, TIECTHUYHbIE KIETKN,
Kopmaopbl 1 T.N.

3.14. He ponyckaeTcs npoknagka TpybonpoBOAOB M3 nMfacTMaccoBbiXx Tpyb
COBMECTHO C 3r1eKTpU4ecknmmn kabenamu.

3.15. [ns TpybonpoBOAOB, nNpPOKMagblBaeMbIX Ha acTakagax U Tpebyrowwmx
nepuoanyeckoro  obcnyxmeaHma (He pexe OAHOrO pasa B CMeHY), [AO0JTKHbI
npegycMaTpuBaTbCA NMPOXOAHbIE MOCTUKM LUMPUHOM HEe MeHee 0,6 M C nepusiamu BbICOTOW
He meHee 1,0 M 1 yepes kaxable 200 M - MapLleBbI€ NECTHULbI.

3.16. [lpn coBMeLlEHHON nMpoOKMagke Ha acTakagax TpybonpoBoAoB U3
nnacTmMaccoBbiX Tpyb cO cTanbHbIMM TpybonpoBOAbl M3 NnacTMaccoBbix Tpyo cnenyet
pacnonaraTb, Kak Npasuso, B6sM3n NpoxoaHbIX MOCTUKOB (MPU UX Hannyum) Unn B MecTax,
AOCTYNHbIX AN UX 06CnyXnBaHMs U NPOBEAEHNS PEMOHTA.

3.17. lpun HeobxognmocTn oborpeBa TpybonNpoBOOOB, NpPOKNagbiBAEMbIX Ha
acTakagax unu onopax, Aonyckaetcsa npegycMmatpuBaTb AN 3TUX Lenen oborpeBaemble
Kopoba nnu ranepewn.

Pacuetr TOnMWMHBI TennousonauuMM  Kopoba cnegyeT  BbIMOMAHATb  COrnacHoO
TpeboBaHusam n. 6.7.

3.18. [Ona obecne4yeHns BO3MOXHOCTU MNpoBeAEeHUsT OCMOTpa WU peMOoHTa
TpybonpoBoga HeobxooMmo npegycmMaTtpmBaTbh B KOpPoOax BEPXHIOK 4aCcTb CbEMHOW, a B
ranepesix - N(poxoabl LWMpUHON He meHee 1,0 m.

Mpn coBMeCTHOW Npoknagke B ranepesix TpybonpoBoAoB M3 NriacTMaccoBbiX TPy co
cTanbHbIMKU NracTMaccoBble TPYObI cnefyeT pasMellaTtb, Kak NPaBuIio, HXKe ctanbHbIX Tpy6
n 6nvxe K npoxoay.

Kopoba u ranepewu, B KOTOpbIX NpeaycMaTpmMBaeTCAa NpokKagka niactMaccoBbiX TpyoO,
AOJDKHbI BbINOSTHATHCHA U3 HECTOPaeMbIX MaTepuaros.

3.19. TpybonpoBoabl, NpoKnagbiBaemMble B MECTax BO3MOXHOIO MX NoBpexaeHus (Hag
npoesgamu, oporamu, nog newexoaHbIMM MOCTUKAMK U T.MN.), AOMMKHbI ObiTb 3aKmno4YeHbl B
MeTannuyeckme yTnspbl Unn Koxyxa. KoHubl KOXyXOB MNn yTNsipoB OOMMKHbI BbICTynaTb
He meHee 4eM Ha 0,5 M OT nepecekaeMbIX MU COOPYXeHU. BHyTpeHHnn gnameTp dyTnapa
AormkeH ObiTb Ha 100 - 200 mm Gornblle HapyXHOro guameTpa Tpybonposoga (C ydeTom
nsonaunn).

3.20. nybuHa npoknagku TpybonpoBoga [OfKHA HasHadaTbCA MO pacyeTy B
cooTBeTCTBUM C TpeboBaHMsMK pasgena 5 HacTosiwen NHCTpyKumu.

Mpwn onpegeneHum rNy6uHbI nNpoKnagKku TpybonpoBoga aonyckaetcs
PYKOBOACTBOBATbLCA [AaHHbIMW, MpuBEAEHHbIMU B VIHCTPYKUMM NO NPOEKTUPOBAHUIO U
MOHTaXy ceTeinl BOAOCHabXeHUsA 1 kaHanmsaumm U3 nrnacTtmMaccoBbIX TPyO.

3.21. TpybonpoBoapbl, npegHasHadeHHble AN TPaHCNOPTMPOBAHUSA 3acTblBAOLLMX,



YBNa)XXHEHHbIX W KOHAEHCUPYIOLWINXCA BeLlecTB, OOIMKHbl pacnonaratbcd Ha 0,2 M Huxe
rnybvHbl npomMeps3aHuMs rpyHTa C YKMNOHOM K KOHOEHCaTOCOOpHMKaM Wunm  LieXoBOW
annapartype.

3.22. lNpu npoknagke TpybonpoBOOOB B CKalbHbIX FPYHTax, a Takke B rpyHTax,
UMELWMNX BKMAOYEHUA WebHsA, KaMHs, Kapnvyda u T.40. # cnegyeT npeaycMmatpuBaThb
YCTPOWCTBO Nof TpybonpoBOa4 OCHOBAHWA U3 Necka UM MSArKOro rpyHTa, He coaepallero
KPYNHbIX BKMOYEHWN, TONWWHOM He MeHee 10 CM Hag BbICTYNALWWMMU HEPOBHOCTSAMMU
OCHOBaHu4; 3acbinky TpybonposBoda cnefyeTt npegycMaTtpuBaTb TakK Xe # MNEeCKOM WUnu
MSAKMM rPYHTOM Ha BbICOTY He MeHee 20 cm Haa BepxHen obpasytoLlen Tpybonposoaa,

3.23. lNpu nepeceyeHHOM peribede MECTHOCTU M Ha ydacTKax C BbICOKMM YPOBHEM
rPYHTOBBLIX BOA Aonyckaetcsa nonysarnybneHHas yknagka Tpybonposoga B Hacbkinu. [pu
3TOM rnybuHa TpaHLwen O0SMKHa cocTaBnATb He MeHee 0,7 gmameTpa MpokrafblBaemoro
Tpybonposoaa.

3.24. Tpu 6GeckaHanbHOM npoknagke TpybonpoBOAOB crneumanbHbIX Mep Mo
KOoMneHcauum nx tTemnepaTtypHbiX geopmaumin npegycmaTpusaTb He TpebyeTcs.

3.25. Apmatypy Aana TpybonpoBoOoB, NpoKnagbiBaeMbiX B KaHanax, crnegyer
pasmMellaTtb B konoguax (kamepax). [ons apmaTypbl U KOHUEBbIX AeTanen Tpybonposoaa
HeobxooMMO npefycMaTpuBaTb CaMOCTOATESNbHbIE OMOPbl, WUCKIYaloLWme BO3MOXHOCTb
nepegaym Ha TpybonpoBog Harpy3ok WM BO3AENCTBUM, BO3HMKAKWOLWMX B npouecce ero
aKkcnnyaTauuun. B mectax yCTaHOBKM KOMMEHCATOPOB M Ha MOBOpOTax Tpacc Heobxoammo
npegycMatpuBaTb B KaHanax KOMNeHCauMOHHbIe KONoAubl UKW HULLK, KOTOPbIe AOSTKHbI MO
BO3MOXHOCTWN UCMOSb30BaTbCS Kak APEHaXHble U KOHTPOSIbHbIE YCTPOMCTBA KaHAamNoB.

3.26. lNpoknagka Tpy6bonpoBoaoB B NONYNPOXOAHbIX KaHanax gonyckaeTcsl TONbKO Ha
OTAENbHbIX Yy4acTKax TpacCbl MPOTSHKEHHOCTbIO He Oonee 100 M npu nepeceyeHun
BHYTPU3aBOACKUX KENe3HOOOPOXHbIX MNyTem W aBTOAOPOr C YCOBEPLUEHCTBOBAHHbLIMU
MOKPBLITUAMU U OPYIUX aHANOMMYHbIX COOPYXXEHUN.

4. KOHCTpPYKTUBHbIe TpeboBaHus K TpybonpoBogam

4.1. TpuHATble B MpOEKTe mMaTtepuanbl M KOHCTPyKUMs TpybonpoBoga AOSTKHbI
obecneynBaTsb:

Ge3onacHylo U HagexHyl aKkcnryataumio Tpybonposoga B npegeniax HopMaTUBHOMO
CpoOKa;

BeJEeHMe TEXHONOMMYECKOro npouecca B COOTBETCTBUMN C NPOEKTHLIMU NapamMeTpamu;

NPOU3BOLACTBO MOHTaXHbIX M PEMOHTHbIX pPaboT MHAYCTpManbHbIMKM MeTodamu C
npUMeHeHneM cpeaCcTB MexaHn3auuu,

BO3MOXHOCTb BbIMOSIHEHNA BCEX HeobXxoaAMMbIX BMAOB paboT MO KOHTPOM W
ncnbiTaHMo TpybonpoBoAaa;

3awmTy TpybonpoBoaa OT CTaTUYECKOro aNeKTpu4ecTsa.

4.2. HepasbeMHble coeanHeHnst TpybonpoBoaoB AOSMKHbI BbIMOMHATLCSA:

ANS NONUATUNEHOBLIX U NOSMMPONUIEHOBLIX TPYD C HapyXHbIM guameTpoMm bGonee
50 MM 1 TOMWWMHON CTEHKN Oonee 4 MM - KOHTaAKTHOW CBapKOW BCTbIK, @ MPU Hanuymm
pacTpybHbIX COeAUHUTENbHbLIX AeTanen - KOHTaKTHOW CBapkowm BpacTpyb mnu pactpybHo-
CTbIKOBOW CBapKOW;

A58 NONMBUHUNXNOPUAHBIX TPYO - cknenBaHnem BpacTpyoO.

B 060CHOBaHHbIX cnyyasax coeavHeHust TpybonpoBOAOB M3 MOMUBUHUMXITOPUAHBIX
Tpyb gonyckaeTcs BbIMOMHATbL ra3oBOM NPYTKOBOW CBapPKOW.

4.3. PasbemMHble coeanHeHuss TpybonpoBOAOB crnefyeT npedycmatpumBaTb Ha
MeTanmnyeckux Wnn nnacTtMaccoBbix drnaHuax, ycTaHaBnuBaemblXx pAnsa Tpyo u3


garantf1://3000000.0/
garantf1://3000000.0/

nonuatuneHa, nonMNponuneHa wu MNONUBMHWAXIIOPMAA - Ha BTynkax nog naxeu,
npuBapusaembix (npuknemBaembix ang MNBX) k KoHuam TpyO, Ha YTOMWEHHbIX OypTax,
OTOOpPTOBKE.

Ana nonuBuHMNXNOpMAHbIX Tpyd C pacTpybamm 3aBOLACKOrO  M3rOTOBMEHMS
AonyckaeTcs BbINOMHATb COEAUHEHNS HA YNIOTHUTENbBHbIX KOMbLaX.

44. Onopbl M noaBeckn TpybonpoBoOoB, MpoKnagbiBaeMbix 6e3  ChmoLwHOro
OCHOBaHWUs, cnegyeT pacnonaratb Mo BO3MOXHOCTM 6nvke K pnaHueBbiIM COEANHEHUSIM, HE

0’1_0’15 OJNWHbI nponeTa.

CBapHble coeauHeHns TpybonpoBOAOB OOIMKHbI pacrnonaratbCAd Ha pPacCTOSiHUM He
mMeHee 50 MM OT onop 1 NOABECOK.

Mpu npoknagke TpybornpoBoga Ha CMASIOWHOM OCHOBaHWW (prnaHueBble COeANHEHUS
OOJSDKHbBI MpeaycMaTpmBaTbhbCs B paspbiBax (OKHaX) CMfOLWHOINO OCHOBaHUS.

4.5. TpybonpoBoabl B MecTax nepeceyeHusi oyHOaMEHTOB 34aHWN, NEPEKPLITUA U
neperopoaoK OOMKHbI 3aKknyaTbCs B OYTNAPLI, M3roTOBIEHHbIE, KaK MpaBuno, U3 CTanbHbIX
TPpyO6, KOHLbI KOTOPbIX AOSMKHbI BbiCTyNaTtb Ha 20 - 50 MM 13 nepecekaeMon KOHCTPYKLMW.

OnvHy cyTnapoB, nepecekarowmx CTeHbl U Neperopoaky, OoMnyckaeTca npuHMMaThb
paBHOWM TOSMLLMHE NepecekaeMon CTEHbI U NePeropoaKu.

3asop mexay Tpybornposogamu 1 yTtnapamu gormkeH OblTb He MeHee 10 - 20 MM 1n
TWaTenbHO  YMNMAOTHEH  HEeropwYMMm  maTepuanom,  [Ornyckawwum  nepemMelleHue
TpybonpoBoaa BAOSb ero NPOAOSILHON OCMU.

4.6. CnnowHoe oOCHOBaHMe Ana TpybonpoBOAOB [OOSMKHO  BbINOMHATECA U3
Hecropaemblx MaTepuarnos.

4.7. lMpwn npoknagke TpybonpoBoAoB M3 NNacTMaccoBbIX TPYO HA OTAENbHO CTOALLMX
NoABWXHbIX Oropax, NnogBeckax, a Takke B Cly4Yasx npoknagkm TpybonpoBoaoB C TEMMOBOM
nsonaunen, ana npefoTBpaLLeHNs NOBPEXOEHUS NIacTMaccoBbIX TPyO meTannmyeckumu
aeTtansiMm KpenneHumn, B NpoekTe OOofmkHa ObiTb npeaycMoTpeHa yCTaHOBKa MPOKMagoK w3
3NacTMYHOrOo Martepuana - nnactMmaccbl, peswHbl M T.4. [py 3TOM npoknagka AOSmKHa
yCTaHaBnMBaTbCA TakuM obpasom, YTOObl HE HapyLlarncsa KOHTaKT Mexay Tpyoon u XOMyTOM
N onopow.

4.8. HenogswxHble onopbl And TpybonpoBOAOB [LOSMKHbI BbINOMHATLCA B BuUAe
3aKpENNEHHOro B CTPOUTENbHbIX KOHCTPYKLUMAX XOMYTa, C 06enx CTOPOH KOTOPOro K Teny
Tpybbl npuBapeHbl (NPUKeeHbl) M3roTOBMEHHble W3 MaTepuana Tpybbl Konbua unn
HaKnagku.

4.9. B mectax nepeceyeHus TpybonpoBogaMn xenesHblX N aBTOMOOUIbHbLIX AOPOr,
neLwexoaHblX Nepexoaos, a Takke Hag ABEpPHbIMU NpoemMamu, nog OkHaMu U GankoHamu He
AonyckaeTcs pasMellaTtb apmaTypy, KOMNeHcaTopbl, ApeHaXHble YCTPOMUCTBA U pa3beMHbIE
COeauHeHus.

4.10. VYvactkm TpybonpoBoaoB, Tpebywuwme B npouecce  3KcnnyaTtauuu
nepuoanveckon pasbopkn WNU 3ameHbl, OO0SPKHbI NpedycMaTpmBaTbCs Ha dnaHueBbIX
coeguHeHusix. lMpu atom rabaputHble pasmMepbl M Macca 3TUX YYaCTKOB [LOSMKHbI
NPUHUMATBCA U3 YCNOBUA BO3MOXHOCTM YAOBHOrO nNpoBEeAEHUA PEMOHTHbIX paboT u
NCNonb30BaHUS AKcnyaTaLMOHHbIX NOgBbEMHO-TPAHCMNOPTHBLIX MEXaHN3MOB.

4.11. TpybonpoBogHyl apmaTtypy crnegyet pacnonaratb B AOCTYMHbIX Ans ee
obcnyXnBaHna Mectax 1 No BO3MOXHOCTU rpynnamMu.

MaxoBuk apmaTypbl C PyYHbIM MPMBOOOM [LOSDKEH pacrnonaratbCA Ha BbICOTE He
bonee 1,8 M OT ypOBHS nNona nnu Nowaakn ob6cnyxmBaHus.

4.12. MNpun npMMeHeHnM cTanbHOM apMaTypbl AN NnacTMaccoBbiX Tpyb aTta apmaTypa
AOIMKHA YCTaHaBNMBaTbLCA HA CaMOCTOATESNbHbIE OMOPbI, NPUKPENSeMble K CTPOUTENbHbIM
KOHCTPYKLMAM UMK K CNITOLLHOMY OCHOBAHMIO.

fanee



4.13. PaccTosiHue mexay Bpeskamu B TpybonpoBog He AOMKHO BblTb MeHee:

220 MM - NPW HapY>XHOM AnameTpe OCHOBHOM Tpybbl A0 110 MMm;
300 " - To Xe, oT 110 go 225 mm;
400 ! - " CBbile 225 MM.

4.14. Ha TpybonpoBogax, KOTopble B Mpouecce aKcnnyataumm Heobxoammo
npodyBaTtb WM OMNOPOXHATb, OOSMDKHbI NpefycMaTpuBaTbCA chneuunarbHble OpeHaKHble
YCTPOMCTBA N BO3OYLLUHMWKMN.

4.15. T[lpoekTMpoBaHMe cCpeacTB 3awmtbl  TpybonpoBO4OB OT  CTATMYECKOro
aneKkTpuyecTBa criegyeT npegycMmaTpuBaTh B Criyvasix:

oTpULATENbHOrO BO3OEWCTBUS CTaTUYECKOro 3feKTpMyecTBa Ha TEXHONOrM4ecKum
NpoLEecC 1 Ka4yeCTBO TPaHCNOPTUPYEMbIX BELLECTB;

OMNacHOro BO3AENCTBUS CTaTUYECKOro 3feKTpudecTBa Ha 0BCnyXmBatoLWmnn nepcoHarnt;

BO3HWKHOBEHNSA pa3psgoB, CNOCOOHbIX HAPYLWNTL LenoCTHOCTbL TpybonpoBoaa.

4.16. [Ona wWCKNOYeHUss BO3OENUCTBUSA CTATUYECKOro arnekTpuyectBa crenyet
npegycMmaTpusaTb 3MeKTPONPOBOAHbIE TPYOONPOBOAbI.

4.17. dnexkTponpoBoAHble TpybonpoBoabl creayeT NpUCOeanHATL B Npefenax Lexa,
YCTAHOBKM W T.O. K KOHTYpY 3a3eMsfieHusi He MeHee 4eM B [ABYyX Toykax. [lpu aTtom
COMPOTUBNEHNE 3a3EMNAIOLLEIO YCTPOMUCTBA JOMMKHO UMeTb He 6onee 100 Om.

4.18. Ha aHTUCTaTMyeckux M OuanekTpuyeckux TpybonpoBogax He [JonyckaeTcs
npegycmaTpuBaTtb He3a3eMJIeHHble MeTannmyeckme nnu 9NEeKTPOnpoBOaHbIE
HemMeTannmMyeckme 4actu n anemMeHTbl. [pn 3TomM onopbl aTUX TPYOGONPOBOAOB AOSKHbI ObITh
N3roTOBMEHbl U3 3NEeKTPONPOBOAHbLIX MaTtepuarnoB U 3a3eMreHbl UM UMeTb 3a3eMIIEHHble
nogknagkMm w3 9NeKTPonpoBOAHbLIX MaTepuanoB, B MeCTax, r4e Ha HuUX onuparTcs
TpybonpoBoabl.

3alUNTHbIE KOXYXM W3 9NeKTpornpoBOOHOMO MaTepuana B KavecTBe TenyoBoOw
n3onsumm Ha Tpybax AomkHbl ObiTb 3a3eMneHbl cornacHo TpeboBaHnsam n. 4.17.

4.19. Ina oTBOAAa 3apsda CTAaTMYECKOro 3NeKTpu4ecTBa C HapyXHOW MOBEPXHOCTU
TpybonpoBoaoB, TPAHCNOPTUPYIOLWNX BellecTBa C yAenbHbIM OObEMHbBIM 3MEKTPUYECKUM

108 Om-Mm
conpotusBneHnem bonee , pr60I'IpOBO}J,bI cnegyet mMmetannm3npoBaTtb UIA
OKpaLLIIIIBaTb SJ'IeKTpOI'IpOBO,D,HbIMI/I aMmandMmm mninnm nakamun.
[lonyckaetca BMeCTO 3MNeKTPOMNpPOBOAHBLIX MOKPLITUI 0BMaTbiBaTh  yKasaHHbIe
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TpybonpoBoAbl MeTanIM4eckon MNPOBOSIOKON CevYeHneM He MeHee 4 MM ¢ warom
HamoTkm 100 - 150 MM. OnekTponpoBOAHOE MOKpbITUE (MMM OBMOTKA) HapyXHbIX
noBepxHoOCTeEN TPYOONpPOBOAOB LOMKHO ObITh 3a3eMfeHo cornacHo TpebosaHuam n. 4.17.

4.20. Ona TpybonpoBoaoB, NpoknaabiBaeMblx 6eckaHanbHbIM crnocobom # mn ans
TpybonpoBoooB C HapyxXHbiM guametpoMm Ao 180 MM, coOpyXaemblX Ha ChiOWHOM
OCHOBaHWUW 13 3NEKTPOMNPOBOAHOrO MaTepuana, BbINOSIHEHNE SNEKTPONPOBOLAHOIO MOKPbLITUSA
Hapy>XHOWN MOBEPXHOCTU He TpebyeTcs. B aTom cny4vae cnnowHoe oCHoBaHME LOMKHO ObiTb
3a3eMreHo cornacHo TpeboBaHuam n. 4.17 HacTodAwen VHCTpyKumn, a paspbiBbl CNOLWHOIO
OCHOBaHUSA B MeCTax YCTaHOBKM dhfiaHLeB, He A0MKHbI NpeBbiwats 200 MMm.

KommeHmaput N'APAHTa

5. PacuyeT Tpy6bonpoBoaoB

O6LwWwume nonoxeHus
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5.1. PacyeT Tpy6onpoBoaoB Npon3sBoauTca No npeaeribHbIM COCTOSIHUSIM:

no HecyLen cnocobHOCTM (NPOYHOCTU U YCTONYMBOCTW);

no gedopmaumam (ans TpybonpoBOAOB, BenvuMHA OedopMaumyM KOTOPbIX MOXET
OrpaHMYUTb BO3MOXHOCTb UX MPUMEHEHUS).

5.2. PacyeT Tpy6onpoBOoaOB Ha NMPOYHOCTb U YCTOMYMBOCTb CreayeT Npou3BOAnTb Ha
AencTBMe pacyeTHbIX Harpy3ok. MeTtoa onpefeneHns pacyeTHbIX Harpy3oK 1 BO3OeNCTBUN U
UX CoYeTaHue Hagnexut npuvHMMaTb B COOTBETCTBUM C YyKadaHuamm rnasbl CHull no
Harpyskam 1 BO3OeNCTBUSM.

PacueTHble XxapaKTepucTUKU MaTepuanos

)
5.3. PacuetHoe conpotusneHve matepuana tpyd R, Mlla (KFC/CM

onpenenaTtb No gopmyne

R= RHKch w

crnenyet

RH

roe - HOpMaTMBHOE ANUTENbHOE COMPOTUBIIEHME paspyLUeHWto MaTepuana Tpyo

2
Krc/cm
n3 ycnoeusi paboTbl Ha BHyTpeHHee pAaenexve, MMa , onpegenseTcs no

Taon. 7;

KY - KO3 PULUMEHT ycnoBuin paboTel TpybonpoBoga npMHMMaeTcs no taén. 5;

Ke

)
5.4. Mogynb nonsy4ectn maTepuana Tpyd E, Mlla Kkre/cm , NpUHMMaeTcs ¢
y4eTOM €ero W3MeHeHWs npu OfUTEeNbHOM [LEWCTBUM Harpyskm W TemnepaTypbl Ha
Tpybonposog no opmyne

E=KE
B

roe - Moaynb nonsyyectn MaTepuana Tpybbl npu pactskeHun, MMa

- K0O3(hPULMEHT NPOYHOCTM coeanHeHns Tpyb npuHumaeTcs no Taén. 6.

2
(KFC/ cM

, IPUHMMaeTCcs Mo Tabn. 8 B 3aBMCUMOCTU OT NMPOEKTMPYEMOro CpoKa CryX0Obl
TpybonpoBoaa v BENUYMHbI AEACTBYOLNX B CTEHKE TPYObl HANPSKEHWN;

Ke - KO3 PULMEHT, YyYUTBIBAKOWNA BNUSAHWE TemMnepaTypbl Ha AedopMaunOHHbIe
cBoKcTBa matepuana Tpy6, npuHumaeTcs no tabn. 9.

Tabnuua 7



Cpok cryx6bl
Tpybonposoaa, net

Temnepatypa, °C

HopmaTtusHoe anutensHoe conpoTtusrieHe R(H), MlMa

MaTtepuan Tpy6

nHg rnsa MnBXx n
50 20 50 2,5 10,0 -
30 3,2 1,6 8,0 -
40 1,9 1,0 6,0 -
50 - 0,6 3,5 -
60 - 0,35 1,0 -
25 20 5,7 2,8 10,3 5,0
30 3,8 2,0 8,3 3,9
40 2,3 1,3 6,3 3,0
50 - 0,8 3,7 2,3
60 - 0,5 1,1 1,6
10 20 6,4 3,0 10,5 6,0
30 4,5 2,4 8,5 4,6
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
5 20 6,8 3,2 10,7 6,6
30 5,0 2,7 8,7 5,0
40 3,4 2,1 6,7 4,0
50 2,0 1,5 4,0 3,2
60 1,2 1,0 1,3 2,5
80 - - - 1,4
100 - - - 0,6
1 20 7,4 3,6 11,0 7,0
30 6,1 3,0 9,0 5,7
40 4,8 2,5 7,0 4,5
50 3,3 2,0 4,4 3,7
60 2,0 1,5 1,6 3,0
80 - - - 2,0




100

11




Tabnuua 8



MaTtepu | Cpok Mogynb nonadyyectn E_0 B 3aBMCUMMOCTM OT BENUYMHBLI HANPSXKEHNs1 B cTeHKe Tpybbl, MIMa
an Tpyd | cnyx HanpshkeHune B cteHke Tpybbl, MlMa
6bl, 12 11 10 9 8 7 6 5 4 3 2,5 2 15 1 0,5
net
nHA 50 - - - - - - - 100 120 140 | 150 | 160 | 180 | 200 | 220
25 - - - - - - 90 110 130 150 | 160 | 170 | 190 | 210 | 230
10 - - - - - - 100 120 140 160 | 170 | 190 | 210 | 230 | 250
5 - - - - - - 110 130 150 170 | 190 | 200 | 220 | 240 | 270
1 - - - - - 120 140 150 170 200 | 210 | 230 | 250 | 280 | 300
nsa 50 - - - - - - - - - - 35 40 45 55 65
25 - - - - - - - - - 32 38 42 48 58 68
10 - - - - - - - - - 35 40 45 50 60 70
5 - - - - - - - - - 40 42 48 55 65 75
1 - - - - - - - - 35 42 45 50 60 70 80
MBX 50 - - 780 800 | 810 | 815 820 | 825 | 830 835 - 840 - 850 -
25 - - 960 1000 | 1000 | 1010 | 1020 | 1020 | 1030 | 1030 - 1040 - 1050 -
10 - 1170 | 1200 | 1240 | 1250 | 1260 | 1265 | 1270 | 1280 | 1290 - 1300 - 1300 -
5 - 1300 | 1350 | 1380 | 1400 | 1420 | 1430 | 1440 | 1450 | 1460 - 1470 - 1480 -
1 1550 | 1620 | 1650 | 1700 | 1720 | 1740 | 1750 | 1760 | 1770 | 1780 - 1790 1800 -
mn 25 - - - - - - - 210 | 220 240 | 250 | 270 | 280 | 300 | 320
10 - - - - - - 250 | 260 | 270 290 | 300 | 320 | 330 | 350 | 370
5 - - - - - - 270 | 280 | 300 320 | 330 | 350 | 360 | 380 | 400
1 - - - - - 310 320 | 330 | 350 380 | 390 | 400 | 420 | 440 | 450




Tabnuua 9



Matepuan Tpy6

KoadppmumeHT K e B 3aBrcumocTu ot Temnepatypsl, °C

20 30 40 50 60 80 100
rnsa 1,0 0,75 0,60 0,45 0,40 - -
rnAea 1,0 0,80 0,65 0,50 0,40 - -
rr 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. llpu onpegeneHun pgedopmMauun OT OEUCTBUS pacyETHbIX Harpy3ok Ha
TpybonpoBoAbl, TpaHcrnopTupylwmMe BewectBa ¢ Temnepatypon Ao 40°C, BenNUYUHbI

kKoadpdpuumeHTa [NlyaccoHa K AOIMKHbI NPUHUMaTLCA paBHbiMu: 0,42 - 0,44 gns Tpy6 um3
nonuaTtuneHa HM3Koro aasnexus, 0,44 - 0,46 gna Tpyd M3 NONMaTUNEHA BbICOKOIO AaBEHUs,
0,40 - 0,42 ana Tpy6 13 nonunponunexa, 0,35 - 0,38 ana Tpy6 13 NnonuBUHUNXIOpMAa.

[na Tpy6onpoBoAOB, TpaHCMOPTUMPYIOLWMX BelecTBa ¢ Temnepatypoun cebiwe 40°C,
BennunHy koadpdmumneHTta lNyaccoHa gonyckaeTtcsa npuHuMaThb pasHou 0,5.

Harpy3ku u Bo3gencTBus

5.6. MNpun pacyete TpybGoOnNpoBOAOB cnedyeT ydUTbiBaTb Harpy3ku M BO3AENCTBUS,
BO3HMKaOLME MPU UX COOPYXKEHUU, UCMBbITAHUM U 3KCnryaTauuu, cornacHo TpeboBaHuAM
rnaBbl CHuI Ha Harpy3ku n BO3AENCTBUS, NPU 3TOM KOIPPULMEHTLI NEperpyskm crnenyet
npuHUMaTh no taoén. 10.

Tabnwuua 10



Xapakrtep Harpysku n Bosgencrana Cnocob npoknagku KoadppmumneHt
HarpysokK u Tpybonposoaa neperpysku n
BO30eNCTBUNA NoA3eMHbIN, Haa3eMHbI
Ha3eMHbIN (B n
HacbInm)
lMocTosiHHbIE Macca Tpy6onpoBoga n obycTponcTs + + 1,1(1)
[aBneHuve rpyHTa + - 1,2 (0,8)
MmppocTaTudeckoe gaBneHne rpyHTOBbLIX BOA + - 1,2 (0,8)
BpemeHHble BHyTpeHHee  gaBneHue TpaHcnopTUpyemMoro + + 1,0
AnuTenbHble BeLlecTBa
Macca TpaHcnopTupyemMoro BellecTsa + + 1(0,9)
TemnepaTtypHble BO34ENCTBUSA + + 1,0
[laBneHne OT Harpy3oK Ha NOBEPXHOCTU FrpyHTa + - 1.4
Harpy3kun oT KOfIOHH aBTOMOGMMEN + - 1,4
KonecHble unum ryceHn4YHble Harpyskm + - 1,1
KpaTkoBpeMeHHbI | Harpyskm ©n BO3OEWCTBUA, BO3HUKaKOLWME nNpu + + 1
e MOHTa)e 1 ucnbiTaHnm TpybonpoBoaoB
CHeroBas Harpyska - + 1,4
BeTpoBas Harpyska - + 1,2
"lononegHasn Harpyska - + 1,3




MpumeyvaHus:

1. 3HaK "+" - Harpy3Kkn 1 BO3OENCTBUS YUMTbLIBAIOTCS, 3HAK "-" - HE yUNTbIBAKOTCS.

2. 3HayeHus KoIMPUUMEHTOB neperpys3kn, YykasaHHble B CKOOKaX, [AOSMKHbI
NPUHUMATBCA B TEX Cnydasx, Korga yMeHblUeHWe Harpy3ku Bbi3blBaeT yxyAweHue paboTbl

Tpybonposoaa.
q'T

5.7. HopmaTuBHyo Harpysky oT maccbel 1 m TpybonpoBoaa , (krc/m), cnepyet

paccunTbiBaTh Mo hopmyrne

q'r=y,n{ 1-8)5

3
* wre/n)
roe T - MNOTHOCTb Matepuana Tpybonposoaa, Him Kre/Mm ;
[ - HapyXHbI gnameTp TpyObl, M;

0 - TOSIWMHA CTEHKN TPYObI, M.
B Tex cnydvasx, korga ana TpybonpoBoga TpebyeTrcs YCTPOWCTBO HapyXHOW

H
n30naUMM, B HOPMATMBHYK Harpysky qT crieqyeT BKMOYaTb Harpysky OT  Macchl
N30NMNPYHOLLETO CIIOS.

5.8. HOpMaTI/IBHaFI BepTUKalibHad Harpy3ka OT AdaBJlIeHUA TpyHTa Ha pr6OI'IpOBO,D,

0,‘}, | H/m° (KPC/MZ)

[0JKHa onpeaensTbes no dopmyrne

%=l

H/m (KFC/MS)

roe Vrp - MAIOTHOCTb FPYHTA, :
h - paccTosiHe oT Bepxa Tpy6onpoBoaa A0 NOBEPXHOCTY 3eMMU, M, Ha3HavaeMoe 13
YCMOBMS MCKITIOYEHUS BO3MOXHOCTY BO3AENCTBUSA Ha TPyBOoNpoBOa AMHAMUYECKMX HArpy3oK.

5.9. HopmaTtuBHyt0 Harpy3ky OT IMapOCTaTUY4ECKOro [OaBREeHWUs TPYHTOBLIX BOA,

O ,H/Ms (KI‘C/MS)

BbI3bIBalOLLYIO BCMbITUE TPybonpoBoaa,
no goopmyre

crniegyet onpenendtb

2H
H _ 7521
Or.B — Vs 4

, ()

Ve H/v®

roe - MJOTHOCTb BOAbl C Y4Y€TOM pPacTBOPEHHbLIX B HEn conen,



(KFC/MB)

I[H # - HapY>XHbIN gnameTp TpybonpoBoaa € y4eTOM M30MSLMOHHOIO NOKPbLITUS, M.

5.10. Pabouee (HopmaTMBHOE) BHYTPEHHEE AABNEHUE TPAHCMOPTUPYEMOrO BELLECTBA
yCTaHaBNMBaETCH NMPOEKTOM.

5.11. HopmaTtmBHYK Harpysky OT MacCbl TpaHCnopTMpyemoro Bewectsa B 1M

05 H/M (KFC/ M

Tpy6onposoaa , crnepyeT onpeaensTb no dopmyne
2
x_ md
qT.B_yT.B 4
, (6)
3 ( 3)
roe Yrp NNOTHOCTb TPAHCMOPTUPYEMOTO BELLECTBa, H/m™ \kre/m :

d - BHyTpEHHUI agnameTp TpyObl, M.

5.12. HopmaTtuBHbIA TeMnepaTypHbIN Nepenag B Matepuane CTEHOK Tpyo At, °C
cnefyet NpYHUMaTh paBHbIM pasHULE MeXay MakcumMmasbHO (MM MUHUMAasbHO) BO3MOXHOW
TemnepaTypo CTEHOK B MNpoOLEecce 3IKcnnyatauum M HaummeHbllen (Mnu Hambornblien)
TemnepaTypon OKpyxawwen cpedbl, NpuU  KOTOPOW OCYLWECTBASETCA  3aMblkaHue
TpybonpoBoga unu ero 4acTu B 3aKOHYEHHYI0 CUCTEMY (MPOM3BOAUTCA MOHTaX 3aMblKatoLLIMX
cTbikoB). [pu onpegeneHnn MakcumarsnbHbIX U MUHUMAarbHbIX TemnepaTyp CTEHOK Tpyd wu
oKpyXawwen cpeabl crnegyetr pPyKoBOACTBOBaTbCA  ykaszaHusamMu maebl  CHull  no
CTPOUTESILHOWN KITMMATOSorMm 1 reopusnkn. #

5.13. HopmaTuBHaa paBHOMepHaa Harpyska OT MOABWXHbIX TPAHCMOPTHbLIX CPeaCTB

H

Gp H/m (KFC/MZ)
, , NepegaBaemas Ha TpybonpoBoa Yepes rpyHT npu Npoknaake
ero noA goporamu NPOMBbILLSIEHHbIX NPEANPUATUI C HEPErynsapHbIM ABMXKEHMEM TpaHCNopTa,
AOSDKHa onpegenaTbcs B Buae Harpy3kum H-18 oT konoHH asTtomobunen wnn HIM-60 ot
rYCEHWYHOro TpaHcnopTa, Npu 3TOM creayeT NpuHUMaTb HaumbonblUy M3 HUX. 3Ha4YeHus
Harpy3ok H-18 n HI-60 gonyckaeTcs onpegensaTb No rpadgpukam puc. 1.

Ons TpybonpoBoOoB, yknagblBAaeMbiX B MeCTax, rae OBWXEHME aBTOMOOMIBHOro
TpaHcnopTa HEBO3MOXHO, B KayeCTBe HOpPMATUBHOW criegyeT NpUHUMaTb PaBHOMEPHYH

H/ M Krc/ M Y

Harpy3sky ot newexogos 5000 (500
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5.14 HopmaTuBHblE Harpy3kum OT aTMOC(EPHbIX BO3OENCTBUA (CHEroBasi, BeTpoBas,
rosionegHas n ap.) OOSMKHbI MPUHUMATLCHA B COOTBETCTBMM C YKasaHusiMu rmasbl CHull Ha
Harpysku n BO34eNCTBUS.

OnpepeneHne ToNWMHbLI CTEHKU TPyGonpoBoaoB

5.15. TonwuHy cTteHkn TpybonpoBoaa (HOMUHANbHYHO) 6, CM, criegyeT onpenenstb

no goopmyrne

L L
_2R+%P
, (7)

roe [ - HapyXHbI gnameTp Tpybbl, CM,

)
P - paboyee (HopmaTuBHOE) AasneHve B Tpybonposoae, MlMa (KFC/M ;

nq - Ko3a(ppunumeHT neperpy3km paboyero gaeneHuss B Tpybonposopge,
npUHUMaembIn no Tabn. 10;

(KI‘C/MZ)

R - pacyeTHoe conpoTuBrneHne maTepuana Tpyo, MMa , onpegensiemoe

B COOTBETCTBUM C . 5.3.
NMpoBepka NPOYHOCTU N YCTONUYNBOCTU HaA3eMHbIX TpybonpoBoaoB

5.16. HapsemHble (OTKpbITble) TpybonpoBoAbl crnefyeT MpoBepsiTb Ha MPOYHOCTb,
XEeCTKOCTb 1 06LLY0 YCTOMYNBOCTb B NPOAOSIbHOM HanpaBreHuu.

5.17. lNpoBepka NPOYHOCTU HaA3EMHbIX TPybonNpoBOA4OB [OMMKHA NPOU3BOAUTLCH MO
YCITOBUIO

<
an_R ®

o
rne P - nonHoe pacyeTHoe npusedeHHoe (3KBMBareHTHoe) HanpskeHue, MMa

)
(KFC/CM , ornpegensgemMoe CorfnacHo ykasaHmam n. 5.18;
2
krc/cm
R - pacuyetHOe conpoTuBneHve Martepumana Tpy6, MIlla ,
onpegendemoe B COOTBETCTBUM C n. 5.3.
0)

5.18. 3a nomnHoe pacyeTHOe MNpUBEAEHHOE (3KBMBArNeHTHOE) HanpskeHne 1P
cnegyeT NpyYHUMaTb MakcuMarnbHOe M3 OENCTBYIOLMX HOPMAsbHbIX HanpsXXeHUn B CTEHKe
TpyObl, BblYMCNSIEMOE C Y4ETOM BCEX HArpy3ok M BO3LEWCTBMM # Ha paccmMaTpuBaemMom
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yyacTke TpybonpoBoga B Hanbonee onacHbIX COMeTaHUSX.

5.19. Ycunusa (HanpsbkeHus), BO3HMKawolwme B TpybonpoBoge OT BO34ENCTBUSA
pacyeTHbIX Harpy3ok, AOSMKHbI ONPeaenaTbCA CornacHo obwuMm npaswunam CTPOUTESbHOM
mMexaHukn. [Mpu aTtom TpybonpoBoA cnefyet paccmaTpuBaTb Kak YNpYyrunm CTepXeHb
(MPSIMOSIMHENHBIN UNN KPUBOJSTMHENHDBIN), Y KOTOPOrO NPU MPUINOXEHUU Harpysku nornepevHoe
ceyeHne OCTaeTCs MNMOCKMM U COXPaHSIET CBOK KPYroByl OpMy, a MOAyrnb Monsy4vyectu
3aBUCUT KaK OT NPOJOSTKUTENBHOCTM AENCTBUS HArpysku, Tak N OT TemnepaTypsbl.

o
5.20. HopmarbHble HanpspkeHusi B CTEHKe Tpybbl B KOnbLEBOM HanpasneHum @ |

2
MMa (KFC/CM

no dpopmyrne

, OT AeNCTBMS pacyYeTHOro BHYTPEHHEro AaBneHus creayeTt onpeaenaTb

_ P13
%= 23 o

roe nq , P, 0, 0 - 0603HayeHus Te xe, 4YTo 1 B chopmyne (7).
5.21. HopmanbHble pacTsrMsatolimMe unm cXuMarolmne HanpshkeHns B CTEHKE TpyObl B

2
G, Kkrc/cm _
NpoAofibHOM (OCEBOM) HanpasfieHUK , MMa , OT OEeNCTBUS pacyeTHbIX

Harpy3ok Ansi NpsiMOSIMHEMHOro M yMnpyro-u3orHyTbiX y4YacTkoB TpybonpoBogoB crneayet
paccunTbiBaTh NO OpMyam:
OT AENCTBUS BHYTPEHHETO AaBreHus

_nP(J1-5)
P 48

, (10)

roe nq , P, O, 0 - 0603Ha4eHus Te xe, 4YTo U B chopmyne (7);

OT AENCTBUSA NPOAOSIBHOIO yCUnus U BuizBaHHOrO TemnepaTypHbIMN U3MEHEHUAMU,
G f— &
Zt F
, (11)
roe t. npoaonbHoe ycunue, H (krc), onpegensiemoe B COOTBETCTBUM C M. 5.22,

2 2
M CM
F - nnowaab nonepeyHoro ceyeHust Tpyosl,

OT AENCTBMSA NonepeYHbIX U NPOAONbHbLIX N3rnbatoLmnx MOMeHTOB M, H/m (krc/cm),



G, :::t-€%}

M
, (12)
3 3
v (end)
rae W - MOMEHT ConpoTUBNEHNSA MONEPEYHOro ceveHus Tpyobl, )
N
5.22. Pac4yeTHble 3Ha4YeHUs MPOAOSIbHBLIX  YCUNUK t , BO3HMKaOWMX B

TpybonpoBoae npu M3MEHeHUW TemnepaTypbl, 6e3 ydyeTa KOMMeHcauunm TemnepaTypHbIX
AedopMaLmin B NpoaoribHOM HanpaBneHMn A0MKHbI onpeaenstbes no dopmyne

N, =noaAtEF
t=h , (13)

roe: L KO3 PMUNEHT NMMHENHOIO TEMMNEPATYPHOro pacluMpeHnsa matepunana Tpyobl,
I'paj , IPUHUMaeTca no Tabn. 11;

At - pacyeTHbIN TeMnepaTypHbIn nepenag, °C, onpegensemsiv no n. 5.12;

?

E - moaynb nonsydyectn matepuana Tpyobl, Mlla Kre/cum , onpegensembiin
n. 5.4,

n[ - KO3OPMUMEHT neperpyskn TemnepaTtypHbiX BO3LENCTBUMMA MPUHUMAETCHA Mo
Tabn. 10;

? (en?)
F - nnowaab nonepevyHoro cevyeHust Tpyobl, M .

Tao6nuua 11



Matepuan Tpy6

KoadhpmumneHT nnuHenHoro
TemnepaTypHOro paclumpenns ansda,

Matepuan Tpy6

KoadhpmumneHT nuHenHoro
TemnepaTypHOro pacwmpeHns anbda,

rpaa(-1) rpaa(-1)
nHA 2,2 x 10(-4) nn 1,5 x 10(-4)
nBA 2,2 x 10(-4) MBX 0,8 x 10(-4)




5.23. Pacyetr TpybGonpoBOAOB Ha NpOOOSibHO-MoONepeyvHblin n3rmb oT aencreus

NPOLONbHbIX YCUIUIA Uty paBHOMEpPHO pacnpeneneHHON Harpy3kM MHTEHCUBHOCTBIO ( OT
Maccbl TpybonpoBoga M TpaHCNOPTUPYEMOro BellecTBa crnegyeT npou3BoauTb Ans
Hanbonee HebnaronpuATHOrO cry4asi - MNOMAHOrO OTCYTCTBUS KOMMEHcaLMM TeMnepaTypHbIX
YOIVHEHWIA C Y4ETOM MaKcuMarnbHO BO3MOXHOIO nepenaga temnepaTyp.

5.24. BenunuuHy pgonyctumoro nponeta Tpybonposoga |, M (cm), ana cnydas,
yKazaHHOro B n. 5.23, cnefgyet onpefenatb no gopmynam:

AN BepTuKanbHbIX TpybonpoBoaoB

=
* JaAt - 14)

ANA  TOpU30OHTamnbHbIX TPybONPOBOAOB MCX0OA W3 OOMNYCTMMOW K KOHLY Cpoka
aKkcnnyatauum ctpensi npormda f = 1/700,

MBI
" JaAt 1s)

B dopmynax (14) un (15) ml n mz - KO3(PPUUMEHTLI, Yy4YuTbIBaKOLME
reomeTpuyeckne napameTpbl TpyObl, NpUHUMalOTCA no Tao6n. 12. [3 - KO3 PULMEHT,

A

OI'Ipe,D,eJ'IFIeMbIIZ no rpacbleaM puc. 2 B 3aBUCUMOCTK OT NapameTpa

Tabnuua 12



KoadppmumneHt

Matepuan Tpy6

bim_1um_2 nHA, M nBAa MnBX
ansa 1py6 uns Tun Tpy6
PasnnYHbIX n cn,c T n cn,c T cn C, T oT
MaTepuanoB
m 1 1,08 1,05 1,00 1,06 1,00 0,95 1,10 1,07 1,05
m_2 1,40 1,35 1,30 1,35 1,30 1,20 1,40 1,35 1,30




Kkre/ e B

A

BcnomoraTenbHbI napameTp

S

BbluMCriIsieTcs No opmyrne

A=B

2
A , (16)
1 23
B = == =2 EqAt}/aAt
700
roe YT}L , (17)
2
Y
e (2o
Vr (18)
B dopmynax (14) - (18) E, &, At , 0, d, 0 , T , Yrp 0603HaYEHNs Te Xe, YTO W
3
B copmynax (3), (6) n (13), npu aToMm Vr n Ve MMeloT pa3MepHOCTb H/m

, B hopmyne (17) napameTp nMeeT pasmMepHOCTb M (CM).
MpumeyaHune. [lonyckaetca B NnpeaBapuUTENbHbIX pacyeTax BENMYMHbI NPOSIeTOB A4

BEepPTUKalibHbIX U TOPU3OHTAlIbHbIX Y4aCTKOB pr6OI'IpOBO,D,OB onpegenAaATtb no Tabnmuyam

npun. 2, KOTOpPble paccYnTaHbl Ans MakcumarnbHOro cpoka cnyxbbl TpybonpoBoaa, a

At

oTcumTaH ot 0°C.

KomneHcauusa temnepaTtypHbIx aecopmauumn
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Puc. 2. 3asucumocre Kosdpou-
uxera f§ or napamerpa Ai

a — ang  uHrepsana A, = 0~0,05;

6 — anst unrepsana A, == 0,05—0,5;
8 — pas  uureppans A, = 0,5-3



5.25. OnpegeneHve ycunuin, BO3HUKAKOLWNX B OTAENbHbBIX afieMeHTax TpybonpoBoaa
OT BO3JAENCTBUA TeMmnepaTypHbiX W ApYrux nepemelleHnin, Heobxoaumo MpounsBOAUTL
MeTo4aMn CTPOUTESNTIbHOW MeXaHWKM (pacyeT CcTaTUYeCcKu HeonpeaenumbiX CTepXKHEBbIX
cucTeMm), nNpu 3TOM BXOAsUME B pacyeTHble YpaBHEHUST MEXaHUYecKue XapakTepUCTUKK
(pacyeTHble COMPOTMBEHUSA, MOAYNM NON3Yy4YeCTN) NPUHNUMAKOTCH C Y4ETOM UX 3aBUCUMOCTU
OT NPOAOIMKUTENBHOCTM OENCTBUSA HArpy3kMm U OT TemnepaTypbl COrnacHo TpeboBaHWSAM
nn.5.3-5.5.

5.26. KomneHcauus TemnepaTypHbIX YOUHEHWA [OSMKHA OCYLWEeCTBMASATbCH, Kak
npaBumo, 3a cYyeT CaMOKOMMEeHcauuMu OTAerNbHbIX Yy4yacTKoB TpybornpoBoga. YCTaHOBKY
KOMMEHCUPYOLLMX YCTPOUCTB crnefyeT npegycMatpuBaTb B TeX Criyvasix, Korga pacyeTtom
BbISIBNEHbl HEeLONYCTUMbIE HanpshkeHUs B anemeHTax TpybonpoBoda wnv HegonycTumble
ycunma Ha npucoeguHeHHOM K HeMy obopygoBaHuM, KpoMe CrnyyaeB Mnog3eMHOWn
BGeckaHanbHON NPOKaaKy.

a) J) £)

Puc. 3. OcHOBHbIC TeOMETPHYCCKHE NapaMerphl
a - rEyTOT0 oOoTBORA; 6 — Il-06pasHOro xoMmieHcaropa;
8 — XupooGpasHOro KOMIeHcaTopa

5.27. Pac4yeTHble BenMYMHbl NPOAOSbHbLIX MEPEMELLEHMIA Yy4acTKoB TpybonpoBoga
cnegyeT onpefensitb OT  MakCMManbHOrO MOBbIWEHMA TemnepaTypbl CTEHOK Tpyb
(MONOXMTENBHOrO pacyeTHOro TemnepaTypHOro nepenaga) W BHYTPEHHEro AaBreHus
(yonuHeHue TpybonpoBoga) U OT HamMbOMbLUEro MOHWKEHUS TemnepaTtypbl CTEHOK Tpyo
(oTpMuaTenbHOro pacyeTHOro TemnepaTypHOro nepenaga) npu OTCYTCTBMM BHYTPEHHErO
AasneHus B TpybonposBoae (ykopoyeHue Tpybonposoaa).

5.28. KomneHcupyowasa cnocobHoCcTb rHytoro oTtsBoga nog yrnom 90° gorkHa
onpeaensitbca no opmyne

Al 2R (l+r)°+0,07r°
- 3ED | +r

, (19)

Al

roe - MakCumasnbHO OonyctumMoe nponosyibHoe nepemMelleHune pr6OI'IpOBOﬂ,a oT




AencTeus TeMMNepaTypbl, KOTOPOE MOXKET ObITb KOMMNeHCnpoBaHO OTBOAOM, CM;

1. ANUHA npuneralowero K OTBOAY MNPSAMOro yyactka TpybonpoBoaa,
BOCMPMHMMAIOLLErO NepemeLleHme Al , CM;

r - pagnyc nsrnba oteoga, cm;

[ - HapyXHbI gnameTp Tpybbl, CM;

?
R - pacuyetHoe conpoTuBneHve Martepmana Tpy6, MIlla (KFC/CM ,
onpegensemMoe B COOTBETCTBUM C TpeboBaHuamu n. 5.3;
(KFC/CMZ)
E - wmogyns nonsydectn, Mrlla , onpegensieMbld  CorfnacHo

TpeboBaHuam n. 5.4.

OcCHOBHble reoMeTpU4eCcKne napameTpbl THYTOro OTBOAA NOoKa3aHbl Ha puc. 3, a.

5.29. MakcumanbHO JOnycTMMOE pacCTodHMe OT KOHua oTBoga [0 MecTa
HenoABWXHOro 3akpenneHus |, cm (puc. 3, a) cneayet onpeaensTtb No dopmyne

_ Al

aAt (20)

Al

roe - KOMNEeHcMpyemoe OTBOAOM MPOAOoSibHOE nepemelleHne Tpybonposoga ot
AencTeus TemnepaTtypsbl, onpegensemoe no cpoopmyne (19);

o , At - 0603HaueHUs Te xe, 4To 1 B chopmyne (13).
5.30. KomneHcupytowas cnocobHocTb [1-06pa3Horo komneHcatopa onpeaensieTcs no

dopmyne

R
Al=——(0.4r3+14,9r%a+7,8a%+1,3a°)
0.25EN T
. (21)
roe Al MaKcMMarbHO JOMycTMMOe NpoaosibHoe nepemelleHve Tpybonposoga oT

AENCTBUSA TeMnepaTypbl, KOTOPOE MOXET ObITb BOCNPUHATO KOMMEHCATOPOM, CM;
h - NONHbIN BbINET KOMNEHcaTopa, CM;
a - ANHa NpPAMOro yvacTka KomneHcaTopa, CMm;
r - paguyc nsrnba komneHcartopa, Cwm;
[ - HapyXHbI gnameTp Tpybbl, CM;

2
(KFC/ cM )
R - pacyeTHoe conpoTuBreHne maTepuana Tpybbl, MIlla :
onpeaensieMoe B COOTBETCTBUU C TpeboBaHnsMM n. 5.3;
2
(KFC/ cM ) ;
E - wmogynb nonsydectn, Mrlla , onpegensembii  cornacHo

TpeboBaHuam n. 5.4.
OcHoBHble reomeTpuyeckue napameTpbl [1-o6pa3Horo komneHcatopa h, r u a
nokasaHbl Ha puc. 3, 6.



5.31. MakcumanbHO [OonycTUMblIE pPacCTOAHUA OT  KOMMeHcatopa [0 MecTa
HenoABWXHOro 3akpenneHnsa Tpybonposoga |, cm (puc. 3, 6) AOMKHbI BbIMUCIATLCS MO

dopmyrne

~ 20At
. (22)
roe Al - BOCMPUHMMAEMOE KOMMEHCATOPOM MNPOAOSbHOE NepemMeLleHue
TpybonpoBoaa OT AeNCTBUS TeMnepaTypbl, onpegensiemoe no ¢popmyne (21);
o At

- 0603HaYeHna Te xe, 4To 1 B chopmyrne (13).

5.32. [Ins komneHcauun TemnepaTypHbIX AedopMauuin MPSMOSIMHENHbIX Y4acTKOB
TpybonpoBogoB AnvHOM A0 12 M pasmepbl NMpoobpasHoro komneHcatopa (puc. 3, B)
cnefyeTt NPUHUMATh UCXOASA U3 CreayLWnX COOTHOLLEHUN:

=51 r,=3,5/

5.33. PacctosiHne oT ocen TPONHUKOB (OTBETBIIEHUI) UK OT KOHLLOB OTBOAOB A0 MECT
HenoABWXHOro 3akpenneHusa TpybonpoBoga cnegyet NpuHUMaTh paBHbIM

, B=30, h=15[.

I=K|/Al1 (23)

roe K - koadhdUUMEHT, NpuHMMaeMbii paBHbiM: ana Tpyo wna MNBX-25; MHAO-10; M-
12,5; NBA-5;

Al

, [1 - 0603HaueHus Te xe, 4yto B chopmyne (19).
MpoBepka NPOYHOCTU U YCTONYUBOCTU NOA3EMHbIX TPyOONpoOBOAOB

5.34. lNMoasemMHble TpybonpoBoAbl crieayeT NPoBepsiTb N0 MPOYHOCTU N AedopMaLmsm
NnonepeyvYHoro ceyeHus.

5.35. Pac4yeTHble conpoTuBreHna maTtepuana Tpyd ans nogsemHoro TpybonpoBoaa
cnegyet onpenendatb rno opmyne

R;=RK; 4

roe R - pacyeTHOe conpoTuBreHne matepuana pr6, onpenenaemoe cornacHo n. 5.3;

Kl - KO3hPUUMEHT YCroBMI NPOKNaLKM NoA3eMHOro Tpybonposoaa, NpMHUMaeMbli
paBHbiM 0,8 - ona TpybonpoBoOOB, NMPOKMNaAbiBAEMbIX B MeCTaX, TPyAHOAOCTYMHbIX AN
PbITbsl TPAHLWEN B cnyyae ero nospexaeHund; 0,9 - onsa TpybonpoBoaoB, NPoKnaabiBaeMbIX
nopg yCOBEPLUEHCTBOBAHHbLIMU NOKPbITUSIMK; 1,0 - 4NA ocTanbHbIX TPyOONpPOBOAOB.

5.36. Hecywas cnocobHOCTb MoA3eMHbIX TPyOoOnpoBOAOB [LOMMKHA MPOBEPSATLCS
nyTeMm CONOCTaBfEeHUA npefenbHO OOMYCTUMbIX PacyeTHbIX XapakTepucTuk MmaTepuana



TDY6OI'|pOBOﬂ,a C pacCHYeTHbIMU Harpy3kamMmun Ha pr6OI'IpOBO,D,, npn 3TOM BHELUHWE Harpys3ku
npunBOOATCA K OBYM OKBUBAJ1I€HTHbIM NPOTUBOMOJIOXKHO HanpaBJiEHHbIM BOOJIb
BEPTUKalibHOIo AnamMeTpa NMHENHbBIM Harpy3kam.

5.37. MonHasa pacyeTHast npueeneHHas (3KBMBanNeHTHas) NuHenHas Harpyska P |
H/m (krc/m) gormkHa onpeaenaTtbes no gopmyne

roe Q - paBHOLEWCTBYHOLME pacYeTHbIX BepTuKarnbHbIX Harpy3ok, H/m (krc/m),
onpeaensieMble B COOTBETCTBUM C TpeboBaHuAMM nn. 5.44 - 5.48;

B - KO3hUUMEHT NpMBELEHMA Harpy3ok, OnpenensemMbli COrnacHO YKasaHUsaM
n. 5.38;

n . KO3 PMUMEHT, yunTbiBaOWMN OOKOBOE [OaBfeHME TPyHTa Ha TpybonpoBos,
onpeaensieMbli B COOTBETCTBUMN C yKa3aHUAMM . 5.39.

5.38. 3HaueHne koadhdumumeHTa NpmMBEOEHUA HArpy3ok B cnegyet npuHUMaTb B
3aBMCUMOCTU OT crnocoba onmpaHna TpybonpoBoaa Ha rpyHT:
a) ONs Harpy3oK OT AaBneHus rpyHTa: Npu yknagke Ha nrnockoe ocHoBaHwue - 0,75; npu

20=70°-0,55

yKnagke Ha cnpodunnpoBaHHOE OCHOBaHWE C Yrnom oxeaTa TpyObl
20,=90°-0,50 20=120°-0,45.

0) ana Harpys3ok OT Macchl TpybonpoBoda M TPaHCNOPTMPYEMOro BeLlecTBa: Npu
yKnagke Ha nnockoe ocHoBaHue - 0,75, npu yknagke Ha cnpodunupoBaHHOE OCHOBaHME C

—_ o__ J— o__ — o__

Jrow oxsara Toy6w 20= 75°=0,35 20=90°~0,30 20=120°-0,25

5.39. BennumHy koadppuumneHTa n , yuuTbiBalowero 60KoBoe AaBrneHue rpyHTa Ha
TpybonpoBoa, crnegyet NPUHUMaTb B 3aBUCMMOCTU OT CTENEeHW YMMOTHEHUS 3acbinNku B
npegenax ot 0,85 go 0,95.

5.40. Hecywyo cnocobHOCTb NOA3EMHLIX TPyOGONPOBOAOB MO YCMOBUIO MPOYHOCTU
cnefyet NpoBepsiTb Ha [OEUCTBME TOSMbKO BHYTPEHHEro AaBfieHUs1 TpaHCnopTUPYyeMoro

o)
BelwecTBa, Nnpun 3TOM NOJIHOE pacyeTHoOe rnpmnBegeHHoe (SKBI/IBaJ'IeHTHOG) HanpsxeHune 1p )

2
Mla KFC/CM , BbIMMCNEHHOE B COOTBETCTBUM C TpeboBaHmamM n. 5.18 # OOMKHO
yOOBIETBOPATbL HEPABEHCTBY
KommeHmaput F’APAHTa
o..<R
mp=""1 (26)
Rl
roe - pacyeTHOe COnpoTUBIEHME MaTepuana Tpyd AaAna noa3emMHOro
2

Tpybonposoaa, Mla (KFC/CM , onpegensiemoe cornacHo n. 5.35.

5.41. Hecywyto cnocoBbHOCTb noa3eMHOro TpybonpoBoda Mo YCroOBUIO NpenenbHO


garantf1://3000000.0/

AONYCTUMOW  BENWYMHbI  OBanu3auMu  MONEpeyHoro ceyeHust Tpybbl  (YKOpOoYeHust
BepTMKanbHOro anameTpa) criegyeTt onpeaenstb no opmyne

£ =0 100%< <[e,]

4P
w , (27)
A
e =77 100%
roe - oTHOcUTEenbHaa gedopmaumsi BepTMKanbHOro gnameTtpa
TPYyObl, %;
P

1P pacyeTHas BHeLUHSA NpuBEAEHHAas Harpyska Ha Tpybonposod, H/m (krc/cm),
onpeaensiemasi B COOTBETCTBUM € TpeboBaHuamu n. 5.37;

; (KFC/ CMZ)
- NapameTp, XxapakTepuayoLnii XxecTkocTb Tpybonpoeoaa, MMa :

BbluMcnsieMbii no hopmyne (38);
[ - HapyxHbIM AameTp Tpybonposoaa, M (CMm);

J

é - KOAOPMLUNEHT, YUUTbIBAKOLWNA pacnpeneneHme Harpyskm 1M OMOpPHOW peakuuu,
KOTOpbIN cnefyeT NpUHUMaTh: Npy ykrnagke TpybonpoBoda Ha niockoe ocHoBaHue - 1,3, npu
yKnagke Ha cnpodunmpoBaHHoe ocHoBaHue 1,2;

9 KO3 PULMEHT, YYNTbIBAKOWNA COBMECTHOE [eCTBMEe OoTrnopa rpyHTa Wu
BHYTpPEHHEero (BHELHEro) AaBneHusl, BbIYUCSEMbIN NO hopmyrie

o= 1
P,£P
1+
P, ;) 1P,
, (28)
2]
¢ - npegenbHo fgonyctuMmada BeJiMdMHa oBalnn3auumn noriepeyvyHoro cevyeHud

Tpy6bl, %, NpuHMMaemas gnsa Tpyb M3 NonmMaTuNeHa BbICOKOrO M HU3KOro AasrieHust - 5%,
nonunponunexa - 4%, nonuenHunxnopuaa - 3,5%.

B cdopmyne (28) P - napametp, yunTbiBaOLWWI OTROP rPyHTa, ONPEAEnseMblii No
copmyne (37); P - BHyTpeHHee [aBreHWe TpaHCNOpTUPYEMOro BellecTBa (cyuMTaeTcs
NONOXWUTENbHBIM) UMW  BHELWHEE paBHOMEPHOE pagnanbHoe [fasBneHne (cumtaeTtca
oTpuuaTenbHbIM), KOTOpPoe MOXeT OblTb aTMOCcdEepHbIM (Mpy obpasoBaHuK B Tpybe Bakyyma)
UnNu rmgpocTaTnyeckum (Npu Nnpoknagke TpybonpoBoaa HUXEe YPOBHSA BOAbI) UNWN AaBlEHUEM
rpyHTa.

5.42. Hecyuwyto cnocobHOCTb noag3eMHoro Tpybonposoga no ycroBuo YCTONYMBOCTU
Kpyrrown pbopmbl NONEPEYHOro ceveHus criegyeT NpoBepsTb cCoObNogeHMeEM HeEpaBEHCTBA



P
P >i —=+ PBaI(+ PF.B

Kp=—
Ko\ [ 29

roe  XP - npepenbHas BenMuMHA BHELLHEro paBHOMEPHOrO paanarnbHOro AaBreHus,

2

(KFC/ cM ;

MMMa , koTopoe Tpyba cnocobHa BbigepxaTb 6e3 noTepu yCTOMYMBOCTM
Kpyrnon oopMbl NONEPEYHOro Ce4eHus;

K

- KoappmumeHT ycnosunm paboTbl TpybonpoBoAa Ha  YCTOMYMBOCTD,

K,<0,6

NPUHMMAEMbIi paBHbIM

P

P _ pacyeTHast BHeLLHSS npuBeaeHHas Harpyska, H/M (krc/cm), Bblumcnsiemas B
cooTBeTCTBUM C TpeboBaHusamu n. 5.37;

BAK  _ genymHa BO3MOXHOro Ha pacyeTHOM ydacTke Tpybonposoaa Bakyyma, MMa
2
(Krc/ cM ) _
P

LB BHELLHEE rmapocTtaTtnu4eckoe AdaBlieHNe rpyHToBbIX BO Ha pr6OI'IpOBO,EI,, Mla

(KFC/ CMZ)
, onpegensemMoe no opmyrne

PF.B = yB HF.B 1 (30)

[ - HapyxHbI AameTp Tpybonposoaa, M (CMm);

B dopmyne (30) Vs - MAOTHOCTb BOAbl, C Y4ETOM pPaCTBOPEHHbLIX B HEW COSewn,

* (wrelen®) | H
H/m Kkre/cm : I'B _ Boicota cronba rpyHTOBOM BOAbl Hag BEPXOM

Tpybonposoaa, M (cm).

5.43. 3a KpUTUYECKyld BENMYUHY NpedenbHOro  BHELHEro paBHOMEPHOro
paguanbHOro AasrneHust criegyet NPUHUMaTb MEHbLUee M3 3HAYEeHUW, BbIYUCIIEHHbIX MO
dopmynam:

PK

p=2 |/ PP @

Pep=P:+1,143P  (32)433)

PP

rae P, 1 - napametpbl, onpeaensiemMblie COOTBETCTBEHHO NO dhopmynam (37) u



(38).
5.44. PacuyeTHasa Harpy3ka Ha TpybonpoBog OT AaBfeHus rpyHTa Qrp , H/m (krc/cm)

[AOIMKHa onpeaenaTbes no dopmynam:
npu yKrnaake B TpaHLuee

QFP: nqu%B KFP . (34)

npu yknagke B Hacblnn

Qrp: nl“pq“I;)I[K{ ’ (35)

roe n‘"p - KO3(hPULIMEHT Neperpyskn AaBneHns rpyHTa, NnpuHMMaemblii no Taén. 10;
H

Urp H/ M2

- HOPpMaTuBHad BepTUKaryibHad Harpy3ka OT AaBJIeHUA T[PYHTa,

(KFC/ CM2) .
, onpegensemas cornacHo n. 5.8;
B - WrpnHa TpaHwewn Ha ypoBHe Bepxa Tpybonposoaa, M (Cm);
[ - HapyxHbIM AnameTp Tpybonposoaa, M (CMm);

K'T’ - K03(hPULMEHT BEPTMKANBHOIO AaBNeHUs FpyHTa, onpeaensemMsblin no Tabn. 13;

Ky

dopmyrne.

- KOSd)(*)I/ILl,I/IeHT KOHUEHTpaunun gaBlieHnAa rpyHta B Hacbinu, OI'IpeLl,eJ'IFIeMbIﬁ no

3 (PutPy)
=3 (Pﬂ+2pr)

. (36)

Tabnuuya 13



MMy6buHa KoahpuumneHT BepTMKanbHOro AaBneHus Mmy6buHa KoahpmumneHT BepTMKanbHOro gaBneHus
3anoXeHus K_rp 4ns rpyHToB 3anoXeHus K_rp ons rpyHToB
Tpybonposoaa, H, m Mecku, cynecw, CyrnnHok Tpybonpoeoaa, H, Meckn, cynecw, CyrnnHok
CYIMMHOK TBEPAbIN | NNAacTUHYaTbIX, FrHa M CYrMNHOK TBEPAbIN nnacTuH4YaTbIn,
TBEPOOM rMMHa TBepaon
KOHCUCTEHLMM KOHCUCTEHUUN
0,5 0,82 0,85 50 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 cdopmyne (36): TP - napameTp, xapakTepusylowwmin XecTKocTb 3acbkinku, MMa

2
(Krc/ cM ;
, PpaccynTbiBa€Mbl NO COOTHOLUEHWIO

Prp: 0, 125Erp - (37)

P ( 2)
1 - napameTtp, xapakTepusyloLmii XecTkocTb Tpy6onposoaa, MMa kre/cm '

paccynTbiBaeMbIn No popmyrne

3
Pﬂ:% %
A . (38)

B dopmynax (37) u (38): Erp - Moaynb [gedopmauumm rpyHTa 3acblinku,
NPUHUMAEMbIN B 3aBUCUMOCTM OT CTEMEHWN YNSIOTHEHUS TPYHTA: NS nNecYaHblX FPYHTOB - OT

2
8,0 0o 16,0 MMa (oT 80 A0 160 Kre/cm ), ANS Cyneceii u Cyrm1HKoB - oT 2,0 A0 6,0 MMa
2 2
(ot 20 po 60 kre/cMm ), ansa mvH - ot 1,2 go 2,5 Mlla (ot 12 go 25 kre/cMm ); E -
kre/ cm? N
MoAynb nonasyyectn matepuana Tpyo, Mlla , onpegensemMbli B COOTBETCTBUMU

c TpeboBaHuamMM n. 5.4,
5.45. PacyeTHas Harpys3ka Ha TpybonpoBoa oOT TpaHcnopTta H/m (krc/cm) gorkHa
onpenenaTbcs rno popmyne

QTP: nTPqTI;?I[ , (39)

roe nTp - KO3(pPMUMEHT neperpyskn oT TPAHCNOPTHbLIX HArpy3oK, NPMHUMAaEMbIA NO
Taon. 10;

H
qrp - HOpMaTUBHOE pPaBHOMEPHO pacrnpefeneHHoe [AaBreHue OT TpaHcnopTa,

? (kre/en?)
H/M KFC/CM , onpegensemoe B COOTBETCTBMM C . 5.13;
[ - HapyXHbIn anameTp Tpybonposoaa, M (Cm).

5.46. PacdeTHas Harpy3ka Ha TpybonpoBog OT paBHOMEPHO pacnpeneneHHon

Qp , Him

Harpysku Ha NOBEPXHOCTM 3aCbIMKK (krc/cm), [ormKHa onpeaenaTbesa No gopmyne



QP: %%I[KH , (40)

rme P - koapULMEHT neperpyskM OT HArpy3ok Ha MOBEPXHOCTW [PYHTA,
NpUHUMaembIn no Tabn. 10;
% . H/m?
- WHTEHCUBHOCTb PAaBHOMEPHO  pacnpenerieHHoOn  Harpysku,
2
(KFC/ cM ) _

[ - HapyxHbI gnameTp Tpybonposoaa, M (Cm);

KH - KO3 PUUMEHT, BbluMcnseMbin no opmyne (36).

5.47. PacyeTHble HarpyskM Ha OCHOBaHWe TpaHWeW OT Macchbl TpybornposBoda WU
TPaHCNOPTUPYEMOrO BELLECTBA OOMMKHbI paccymThiBaTbCa No dopmyrnam (3) n (6) ¢ ydeTtom
COOTBETCTBYHOLLMX KOIPPULNEHTOB NEPErpysKu.

5.48. PacuyeTHylo HarpysKy, Bbl3blBaloLLyl0 BChnbiTMe Tpybonposoaa, OT AaBlieHus

rPYHTOBbIX BOA 2 | H/M (krc/cm) crniegyeT onpeaensitb no coopmyne

QF.B: nF.Bq"I_.IB , (41)

roe s - KO3(pPULMEHT neperpyskn oT rmapoCTaTUYECKOro AaBfEHUS TPYHTOBbIX
TPYHTOBbIX BOA, MPUHMMaeMblii no Tabn. 10;

H

GT'B - HOpMaTMBHasA Harpyska oT rmapoCTaTUYECKOro AaBneHus rpyHTOBbIX BoA, H/M
(krc/m), onpegensemas B cooTBeTCTBUM C . 5.9.

5.49. lMpwn yknagke TpybonpoBOOOB B MarnoCBA3HbIX FPYHTaX, He obecnevmBaroLLmnx
Hagnexawero 3allemMneHmsa ero rpyHToM, 1 nNpyv OTCYTCTBMM KOMMEHcaumMm TemMnepaTypHbIX
yASIMHEHU HeobXxoaMMO npegycMmaTpuBatb MEpONpUATUSA, NPENSATCTBYIOWMNE BbIMy4YMBAHUIO
TpybonpoBoga: yBenuuuMeaTb rMybuHy 3anoxeHus Tpybonposoga (Ao 50%), wnsberatb
YKNaaKu KPUBOSIMHENHbBIX Y4aCTKOB C MaribiM paguMycom muarmba u np.

6. TennoBas nsonsauus

YTpatun cuny c 1 aHBaps 1990 r.
7. UcnbiTaHue U 04UCTKA

7.1. Tlpn wucnblTaHMM M O4YUCTKE TpyboONpoBOAOB criefyeT pPyKOBOACTBOBATLCSA
ykasaHuamu npoekta, rnasbl CHull TexHonornyeckoro obopynoBaHus u TpeboBaHUAMU
HacTosawen HCTpyKumn.

7.2. WcnbiTaHne TpybonpoBogoB credyeT NpovM3BOAUTbL  MpU  TemnepaTtype
OKpY>KaloLLero Bo3ayxa He HUxe:

MuHyc 15°C, anga Tpy6onpoBOAOB 13 NONUITUNEHS;


garantf1://2206674.0/

0°C, gns Tpy6onpoBoaoB U3 NONUBUHUIXIIOPUAA M NONMNPONuIeHa.

7.3. UcnbiTaHne TpybonpoBoaoB crefyeT Npou3BoAuTb HE paHee yeM 4vepes 24 Y
nocre BbIMNOSIHEHWSI CBAPHbIX U KNEeBbIX COeaUHEHU TPyGonpoBOAOB.

7.4. [JonyckaeTca npoOMbIBKa NracTMaccoBbIX Tpyb6onpoBo4OB BOAOW MW APYrMMM
BelwlecTtBaMn C Temnepatypon He ©Oonee 60°C. [lMpogyBka TpybonpoBO4OB MNapoOM He
ponyckaeTcs.

8. MaTepuanbl n usgenus

8.1. lNpu BbLIGOpe MaTepuanoB v umsgenuin ans TpybonpoBoOoB crenyeTt, Kpome
TpeboBaHun HacTosiwen VHCTpyKUMn, pyKOBOACTBOBATLCA TakkKe yKa3aHUsIMU OTpacrieBbIX U
MEeXOTpacneBblX HOPMATUBHbIX JOKYMEHTOB, YTBEPXKAEHHbIX B YCTAHOBIEHHOM MpPOsiAKe.

8.2. MaTepwuanbl U TeEXHUYECKUEe n3genud, npegycMmaTpusaemMble B NPOeKTax, LOIMKHbI
cooTBeTCTBOBaTb TpeboBaHMAM CTaHOAPTOB M TEXHUYECKMX YCMOBUW, YTBEPXOEHHbIX B
YCTaHOBIIEHHOM NOPSAKeE.

8.3. Martepmnanbl W TexHUYECKne usgenus, AOonyckaemble K TMPUMEHEHUI0 LN
cTpouTenbCcTBa TPybonpoBOA4OB M3 MiacTMaccoBbIX TPYO # npuBegeHbl B npun. 3.

Honyckaetca npumeHeHne matepunanoB n nsgenuii no FNOCT n TY, He BKNIOYEHHbIX B
npun. 3, Np1 ycrioBUn, 4YTO nokasaTesim UX KadecTBa, B T.Y. MPOYHOCTHbIE XapaKTEPUCTUKN,
XMMMYeckasi CTOMKOCTb, COOTBETCTBYWOT TpeboBaHMsIM HacToswen WHCTpykuum wu
obecne4vnBaloT HageXHY U BesonacHyro akcnnyaTaumo Tpybonposoaa.

8.4. MNnacTtmaccoBoe coeanHUTENbHbIE AeTanu Ona TpybonpoBoOOB LOMKHbI ObITb
N3roToBIIEHbI U3 TOrO XXe Matepuana, 4To U coeguHsieMble nNnacTmaccosble TpyObl. [1pu aToM
TUN COEAWHUTENbHbLIX AeTanen cnegyet NpuHUMaTb, Kak MpaBusio, OAMHAKOBbLIM C TUMOM
coeguHsaeMblx Tpyb. He gonyckaeTcsi NPUMEHATb COeAUHUTENbHbIE AeTanu TUna HUXe, Yem
TUN coeanHsieMblix Tpy6.

8.5. CoeguHuTenbHble fetanu ans TpyobonpoBOoAOB crneayeT MpUHUMAaTh, Kak
npaBumno, 3aBOACKOTO W3rOTOBIIEHUS B COOTBETCTBUM C [OENCTBYHOLLEN TEXHUYECKOW
AOKyMeHTauuen Ha wux npous3BoacTBo. [onyckaeTca MCNosib30BaHUE COeAMHUTENbHbIX
petanen, UW3roToBMEHHbIX B Tpyb03aroTOBUTENbHLIX MAaCTEPCKUX C  NPUMEHEHUEM
cneumnanuMsaMpoBaHHOro 06opyaoBaHUS W OCHACTKM, MpU  YCNoBWUKW, YTO 3TU JeTanmu
BblAEPXKMBAIOT TE€ XE WCNbITaHWUS, YTO W COeAWHWUTENbHblE AeTann, WU3roTOBMEHHbIE B
3aBOACKUX YCIOBUSIX.

8.6. lpu un3rotoBNEeHUM CcoeaMHUTENbHbLIX AeTanen B Tpybo3aroTOBUTENbHbIX
MacTepCKuX criegyeT BbIMOMNHATD:

paBHOMPOXOAHbIE TMpPsIMble TPOWHUKA U CEerMeHTHble OTXOAbl, W3rOTOBMEHHbIE W3
naacTMaccoBbIX TPyO, CNOCOBOM KOHTAKTHOM CTLIKOBOW CBapKW, U3 TPyD Ha OAWMH TUM BbILLE,
4yem TUn Tpy6, ANs COeANHEHUSI KOTOPbIX OHW NpeAHa3HaYeHbl;

paBHONPOXOAHbIE KoCble TPOVHUKMN n HepaBHOMNPOXOAHbIE TPOWHWKN,
N3roTaBnMBaemMble U3 MNnacTMaccoBbiX TPy cnocobOM KOHTAKTHOW CTbIKOBOW CBapKu, U3
Tpyb Ha ABa Tvna Bbilwe, YeM TUn Tpyb, A4Na COeANHEHUS KOTOPbIX OHU NpeAHa3HaYeHb!;

rHyTble OTBOAbl, MOMy4YeHHble 6e3 obpasoBaHUA CKMagok M rodp, M nepexoasbl,
dopMyeMble NyTEM YMEHbLUEHUS] AnameTpa TpyObl, N3 KOTOPOW OHU N3FOTOBNSAKOTCS, N3 TPYO
TOrO e TUNa, 4YTo U coeanHsieMble TpyObl.

[lonyckaeTcsa npMMeHeHne MeTannmMyecknx coeguHUTENbHbIX AeTanen B 3aBUCUMOCTHU
OT PU3MKO-XMMUYECKNX CBONCTB TPaAHCNOPTUPYEMBIX BELLECTB.

8.7. 3anopHylo, perynupylowwyo W Opyrylo apmaTtypy, YCTaHaBfIMBaeMyK Ha
TpybonpoBogax, crnegyet BblOMpaTb NO CTaHgapTam, KaTanoram, TEXHUYECKUM YCITOBUSAM B
COOTBETCTBUN C €€ Ha3HayeHWem MO TPaHCNopTUPYEeMOMY BeLLeCTBY M napameTpam, C
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y4eToM YCNOBWWA 3KchnyaTauuu, TpeboBaHM npaBui NO TexHWke 6Ge3onacHocTM W
OoTpacneBbiX HOPMATUBHbIX JOKYMEHTOB. [1pyMeHeHne apmaTypsbl, He NpeaHa3HadYeHHon Ans
onpegerneHHbIX BELECTB M napamMeTpoB, AOMNYyCKAeTCs Npwu YCroBMM COrnacoBaHUs Takoro
peLleHnst ¢ pa3paboTunkoMm apmMaTypbl.

8.8. Knacc repmeTtnyHoCcTM 3aTBOpa AN 3anopHOW apmaTtypbl crefyeTt onpenensTb
no NOCT 9544-75. lna Tpy6onpoBogoB rpynn A n b gomkHa npumeHaTbca apmaTtypa 1
Knacca repMeTU4HOCTH.

Kommenmaputi F’APAHTa
Cwm. F'OCT 9544-2005, ssedeHHbIlU 8 Oelicmeue npukazom PedepasibHO20 a2eHmemea o
mexHU4YecKoMy pezayrnupogaHuro U memporsioauu om 29 ¢pesgparns 2008 . N 23-cm

8.9. Apmatypa, wumerowasi MMAOCKYD YMNOTHUTENbHYD MNOBEPXHOCTb, [OSMKHA
noacoeavHATLCA K TpybonpoBody C MOMOLLBIO MeTannmMyeckux draHues, yCTaHaBnMBaeMbIX
Ha NpUBapHbIX BTYNKax U Ha yTOMLWeEHHbIX BypTax Tpybonposoaa.

ApmaTypa, umerowasa ynnoTHUTENbHYK MOBEPXHOCTb TUNa LUUN-Na3 WnM BbICTYM-
BNaguHa, [OfPKHA nNPUCOEaUHATLCA K TpybonpoBoay 4epe3 nepexofHble  BTYIKWU,
N3roToBnsieMble W3 CTanen, maTtepuanbl KOTOPbIX AOSMKHbI obecnevMBaTb HaOEXHYK W
BesonacHyto akcnnyaTtaumio Tpybonposoaos.

8.10. ®naHubl ana TpybonpoBOOOB creayeT NPUMEHATb NO CTaHgapTaMm  Unu
oTpacrieBbIM HOPMATUBHLIM AOKYMEHTaM, YTBEPXAEHHbIM B YCTAHOBSIEHHOM nopsiake. Npu
BblbOpe donaHueB cneayeT Takke pyKOBOACTBOBATLCA npwun. 4.

8.11. Paamepbl npoknagok creagyet npuHumatb no NOCT 15180-70 n oTpacneBbiM
HOPMaTUBHbLIM JOKYMEHTaM, YTBEPXXAEHHbIM B YCTaHOBIIEHHOM MoOpsaKe.

MaTepuan npoknagok crnegyet npuHMMaTtb C  YY4ETOM XMMUYECKUX CBOWCTB
TPaHCNOPTUPYEMbIX BELLECTB NO OTPaCNeBbIM HOPMATUBHbLIM LOKYMEHTAM, YTBEPXKAEHHbIM B
YCTaHOBIIEHHOM MOPSAKe.

8.12. Npwu BLIGOPE MaTepmanosB Ans onop M NOoABECOK, PACMONOXKEHHbLIX HA OTKPbITOM
BO3Qyxe WM B HeoTanMBaeMblX MOMELLEHUSX, HeobXoOMMO y4YUTbIBaTb CPEaHIo
TemnepaTypy Hambornee XonoaHoOW NATMAHEBKM cornacHo rmaee CHwull no ctpoutensHon
KnumaTtosiormm un reopumsuke.

8.13. Mapku ctanu ans onopHbIX KOHCTPYKUUI (KPOHLITENHbI, MOCTAMEHTLI, TPaBEPChI
N T.N.) N KPENSeHMs1 CNOLHOMO OCHOBaHUSA, a Takke KpenexHble geTanu K HAM crnegyeT
npUHUMaTh B cOOTBETCTBUK € rnmaBon CHul no npoekTnpoBaHmio cTanbHbIX KOHCTPYKLMNA.

KommeHmaput F'APAHTa
Cm. makxe CI153-102-2004 "Obwue npasuna npoekmMuposaHusi cmarsibHbIX
KOHcmpykyul", 0006peHHbIU nucbmMomM [foccmpos P® om 20 anpens 2004 2. N J16-2596/9

8.14. Matepuanbl nU u3genus, nNpUMeHaemMble On9 TenrnoBOW M30MSAUUKU, OOSTKHbI
BblbupaTbCa MO OEUCTBYKOLMM CTaHgapTaM W TEXHUYECKMM YCROBUSIM U UMETb
MWHUMarbHYIO Maccy.

Ons OCHOBHOIO TENon30MALNOHHOIO cnosi JOJTKHbI NPUMEHATLCS

3
TENNOM30NALMOHHbIE MaTepuanbl CO CpeaHen NnoTHOCTblo He Gonee 100 Kr/m n

TENNONpPOBOAHOCTbLIO HE BbliLLE


garantf1://6079918.0/
garantf1://6293409.0/
garantf1://3824711.600/
garantf1://2223316.0/

0,05—22_ [ g gg XKL

T M-°C M-q-°C

onpeaeneHHon npwu cpegHen Temnepatype TennousonsaumoHHoro crost 25°C un
BNa)XHOCTW, yKa3aHHOM B COOTBETCTBYHOLUNX CTaHAAPTaX UMM TEXHMYECKNX YCIOBUAX HA 3TN
mMartepwuarnsl.

8.15. MaTtepuanbl 1 usgenus, NpuMeHsiemMble Ansa TENnOBON 3almTbl TPyOONpoBOAOB
M3 nnacTMaccoBbIX TPyO, AOMMKHbI ObiTb HecropaembiMM WUNU TpygHocropaembiMu. [Ons
TENNMOBON u3onAuun TpybonpoBOA4OB, TPAHCMNOPTUPYIOLIMX aKTUBHbIE OKUCIUTENW, W
TpybonpoBOAOB, MPOKMagblBaeMbIX B MOMELLEHUSX, COAEPXKALLMX aKTUBHbIE OKUCIUTENW,
crnegyeT MPUMEHSITb XOSCTbl M3 CYNepTOHKOro LUTanenbHOro BOSIOKHA, MaTbl M BaTy U3
CYNepTOHKOro CTEKMNoBOMokHa 6e3 ceasywwero CTB u gpyrme matepuanbl, B KOTOPbIX
cofepkaHne opraHn4eckmx u roptoumnx Bellects He npesbiwaeT 0,45% no macce.

Mpn BbIGOpPE TEMNOU3OMAUMOHHBIX M3AENUMA U MOKPOBHOrO Crnosi crnegyeT Takke
pykoBoAacTBoBaTbca TpeboBaHuaMM rnasbl CHuUlT no npoekTMpoBaHMO TENMOBbLIX CeTen, a
TakKe OTpacneBbIMU U MEXOoTpacneBbiMM HOPMATUBHBIMU JOKYMEHTaMM MO 3TOMY BOMpPOCY,
YyTBEPXXAEHHLIMW B YCTAHOBMEHHOM MOPSIAKE.

* [lanee B TeKCTe, 3a WCKIOYEHMEM CheunanbHO OrOBOPEHHbLIX CrlyyaeB, BMECTO
TepMuHa "TexHonorn4yeckue TpybonpoBoabl N3 NnacTMaccoBbix TPYO" NpMMeHseTcss TEpMUH
"Tpy6onpoBoabl".

MpunoxeHue 1
(pekomeHayemoe)

Xumunyeckasi CTOMKOCTb NNacTMaccoBbIX TPYyO

B Ttabnuue npunoxeHus npuHATa cnegylowas OueHKa XMMWYECKOW CTOMKOCTU
martepwuana Tpyb:

C - crtoek (B BelleCcTBE [AaHHOW KOHUEHTpauuu npu OaHHOW TemnepaTtype He
NPOUCXOOUT XMMMUYECKOrO paspyLLeHus nnacTMacc);

O - oTHOCUTENBHO CTOEK (B 4aHHOM BeLWEecTBe MNPOUCXOAUT 4YacTuyHas norteps
HecyLlien crnocobHocTn Tpyd M TpPyObl OOMKHbI NMPUMEHATHCA C MOBbLILWEHHLIM 3anacom
NPOYHOCTN);

H - HecToek (npumeHeHue Tpyd HeJonyCTUMO B JAHHOM BELLECTBE).

3Hak "-" 03HavaeT, YTO JaHHble OTCYTCTBYIOT.



BewectBO KoHueHTpauusa, | Temnepatyp OueHKa XMMN4eCKON CTOMKOCTH
% a, °C nBa MnHQ Mnn MNBX
A30THas kucnota 5 60 O* - - o
30 20 - - - C
30 60 H* O - H*
50 20 O O O C
50 60 H H* o* -
AMMMaK, BOAHbIN HacbiLeHHbIN 20 C C C C
" 60 C C C C
AMMOHUSA cynbdat " 60 C C C C
AMMOHMA xnopug, o 10 20 C C C C
" 10 60 C C C O
BopHas kucnota HacblweHHas 20 - C C C
" 60 C C C O
Bypa o 10 20 C C - C
" 10 60 C C - O
BuHHas kucnota 10 20 - C C C
10 60 - C C C
HacbiweHHas 20 - C C C
" 60 C C C C
Bogopoaa nepekncb 30 20 C C C C
30 60 C C O C
90 20 C C - C
90 60 H H O C
a3 NnpuMpoaHbIN, COCTOSAWMIA B OCHOBHOM - 20 C C* C C
N3 MeTaHa
Mmukonb TexHn4yecknin 20 C C C C
" 60 C C C C
MmuuepwviH JTobas 20 C C C C
" 60 O O C C
[exkcTpuH 18 20 C C - C
18 60 C C - O




Opoxokn

OybunbHbIn akcTpat
YKenesa Hutpar

XKnBoTHble macna

YKunpHble KucnoTol

Kanusa rmgpookuch (eakui kanumi)

Kanuna kapboHaT

Kanusa xnopwug,

Kanbums ruapookuck (raleHas n3BecTb)
Kanbuus runoxnoput

Kanbuusa xnopug,

KBacubl antoMokanmeBble

KoHpgeHcaTt ra3oBbli (cmecb
anndaTnyeckmnx n apomMaTU4eCKnX
BELLIECTB)
Kpaxman

Maruuna cynbsdart

MaayT
MacnsHasa kucrnoTa

[o 10

" 10
TexHun4yeckumn
HacblLEeHHbIN

100

100

100

100

50

50
HacblLEeHHbIN

100

35

35
HacblILEeHHbIN

o 10
" 10

Jobas

[o 10
" 10

TexHunyeckas

20
60
20
20
60
20
60
20
60
20
60
20
60
20
60
20
60
20
60
20
60
20
60
20

20
60
20
60
20
20
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MwuHepanbHoe macno
Megawu cynbdaTt
Menacca

Mou4eBunHa

Motowme BewecTea

MypaBbMHaﬂ KUCIoTa

Hatpusa rugpookuch (eakun HaTp)

HaTtpus rmnoxnoput, cogepxawun 12%
xnopa

HaTpusa kapboHaTt

HaTtpusa xnopug (noBapeHHas conb)

HedTb HedpakumMoHnpoBaHHas
OnewunHoBas kucnota

MapaduH

MepxnopHag kucroTta

100
100
Jdo 10

" 10
Ob6blyHas

HacbliweHHas

o 10
" 10
50
50
100
100
30
30
50
50

HacbiLeHHbIN

25
25

ToproBas

100
100
50
50
70

20
60
20
60
20
60
20
60
20
60
20
60
20

60.

20
60
20
60
20
60
20
60
20
60
20
20
60
20
60
20
60
20
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Cepa
Cepebpa HuTpar

CepHaga kucnota

CongaHas kucrnoTta

CteapuHoBas kucnoTa
TpaHcdhopmaTopHOE Macno
TpuHaTpuin coocaTt

chyCHaﬂ KUCInoTa

docdopHas kucnoTta

doTorpaduyeckune npossBUTENN

Xnopodopm
XpomoBas kucnota

20
20
40
40
80
80
20
20
35

35
TexHunyeckas

100
100
TexHunuyeckun

50
50
98
98
10
10
50
50
Toprosag

100
10
10
30

20
60
20
60
20
60
20
60
20
60
20
60
20
60
20
60
20
60
20
60
20
60
20
60
20
60
20
60
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20
60
20
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LinHka xnopug
LlaBeneBas kucnota

AbnoyHas kncnota
HanuTtku:

BOOA, BoAa MWHeparbHasl, BOAka,
NUKepbl, MOMOKO, NMBO, CUApP, COKU, KBac,

BWHO

30
Jo 10
"10
HacblLweHHas

PasbaBneHHas

OOblyHag

60
20
60
20
60
20

20
60
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* [aHHble norydeHbl Ha OCHOBaHWM WUCMbITAHUA B XUMWYECKMX BeLLlecTBax
Harpy>eHHbIx o6pasuoB Tpyo.

MpumeyvaHus:

1. [aHHble, HEe OTMeYeHHble 3HaKOM *, MOosflydeHbl Ha OCHOBaHUM WCMbITAHUKA B
XMMUYECKMX BELLEeCTBax HeHarpyXeHHblx o6pasuoB, MNO3TOMy 9TM [JaHHble cnefyet
paccMaTpmBaTb Kak OPUEHTUPOBOYHLIE.

2. Xumunyeckasa ctomkoctb Tpy6 mn3 MHA, MBO v MMM npyn 3Ha4YeHUn KOHUEHTpauum
cpenbl HXKe BENUYMHBI, YKkadaHHOW B Tabnuvue, byaeTt He XyXe COOTBETCTBYIOLLMX 3HAYEHNN
OLIEHKM XMMMYECKOW CTOMKOCTU # NpuBeaeHHbIX B Tabnuue Ans 3Ton KOHLEHTpauun.

3. lMpn onpegeneHnm XMMMYECKOW CTOMKOCTM MaTtepuana nractMaccoBbix Tpyb K
cpegaMm, He npuBEOEeHHbIM B YKasaHHOW Tabnuue, [ornyckaeTca pPyKOBOACTBOBATbLCS
kaTtanorom "Xumuyeckasa cTomkocTb Tpyo ns tepmonnactos”, HIMNO "MnacTtuk", HUATOXUM
Munxnmnpoma CCCP, Yepkacchbl, 1981 T.

MpunoxeHue 2

PaccTrosiHne MexXxay KpenmeHnAMu, M, Ha BepPTUKalibHbIX U FTOPU3OHTAlIbHbIX

=1-10* H/w>
yyacTkax Tpy6onpoBoga npv TpaHcnopTupoBaHum Bogbl (- B )

Taobnwuua 1
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HapyxHbin

Ha BEPTUKaAJIbHbIX y4HaCTKax

Ha rOPU30OHTalIbHbIX Y4aCTKaX

anameTp npuv nepenage remnepartypsbl, densta t

TpYy6 13 20°C | 40°C | 20°C 40°C

MHA, mm Tun Tpy6

N, C, Ch T M,Cn, c T M CIl C T I Cnl C T

16 - 0,25 - 0,2 - - - 0,35 - - - 0,3
20 - 0,3 - 0,2 - - - 0,4 - - - 0,35
25 0,4 0,4 0,3 0,25 - - 0,45 | 0,45 - - 0,4 0,4
32 0,5 0,5 0,35 0,35 - - 0,5 0,55 - - 0,45 0,5
40 0,65 0,6 0,45 0,4 - 0,55 0,6 0,6 - 0,5 0,55 | 0,55
50 0,8 0,75 0,55 0,55 - 0,6 0,65 | 0,75 - 0,55 0,6 0,7
63 1,0 0,95 0,7 0,65 0,7 0,7 0,7 0,85 | 0,65 | 0,7 0,75 0,8
75 1,2 1,15 0,85 0,8 0,7 0,8 0,9 1,0 | 0,70 | 0,75 0,85 0,9
90 1,4 1,35 1,0 0,95 0,8 0,9 1,0 1,1 0,8 | 0,85 0,95 | 1,05
110 1,75 1,65 1,25 1,15 0,9 1,0 1,15 1,3 0,9 1,0 1,1 1,25
125 2,0 1,9 1,4 1,35 1,0 1,1 1,25 1,4 1,0 1,1 1,2 1,35
140 2,2 2,1 1,6 1,5 1,1 1,2 1,35 1,5 | 1,05 | 1,15 1,3 1,45
160 2,5 2,4 1,8 1,7 1,2 1,3 1,5 1,65 | 1,15 | 1,3 1,45 1,6
180 2,9 2,7 2,0 1,9 1,3 1,4 1,6 1,8 | 1,25 | 1,4 1,6 1,75
200 3,2 3,0 2,25 2,15 1,4 1,5 1,75 | 1,95 | 1,35 | 1,5 1,7 1,9
225 3,6 3,4 2,5 2,4 1,5 1,65 1,9 21 | 1,45 | 1,65 1,85 | 2,05
250 4,0 3,75 2,8 2,65 1,6 1,8 2,0 225 | 16 | 1,75 2,0 2,2
280 4,4 4,2 3,2 3,0 1,8 195 | 2,15 | 245 | 1,75 | 19 2,15 2,4
315 5,0 - 35 - 1,9 2,1 2,35 - 1,85 | 2,0 2,35 -
355 5,6 - 4,0 - 2,0 2,3 2,55 - 20 | 2,25 2,5 -
400 6,4 - 4,5 - 2,2 245 | 2,75 - 215 | 24 2,75 -
450 7.1 - 5,0 - 2,35 2,65 3,0 - 2,3 2,6 3,0 -
500 8,2 - 5,75 - 2,5 2,85 - - 2,5 2,8 - -
560 9,1 - 6,5 - 2,75 3,0 - - 2,7 3,0 - -
630 10,2 - 7,2 - 3,0 3,35 - - 3,0 3,3 - -




Tabnuua 2



HapyxHbl Ha BepTuKanbHbIX y4acTKax | Ha ropnsoHTanbHbIX y4acTkax
n npuv nepenage temnepartypsl, denbta t
anameTp 20°C | 40°C | 60°C | 20°C | 40°C | 60°C
Tpyo 13 Tun Tpy6
mi,mm | Ccn | T |N,CN T Ch, T n Ch C T n cn C T cn C T
C C C
16 025 | 0,2 | 0,15 | 0,15 |0,15| 0,15 - - 0,25 | 0,25 - - 0,25 | 0,25 - 02 | 0,2
5
20 0,3 03| 0.2 0,2 |015| 0,15 - - 03 | 0,3 - - 0,25 | 0,3 - 0,25 | 0,25
25 0,4 03] 0,25 | 0,25 | 0,2 0,2 - 0,3 0,35 [ 0,35 - 03| 03 |035| 0,25 |0,25| 0,3
5
32 0,5 04 | 0,35 03 | 0,3 | 0,25 0,35 0,35 04 |045| 0,35 |0,35| 04 | 04 | 0,3 0,3 | 0,35
5
40 0,6 05| 04 04 |035| 0,3 0,4 0,45 05 | 05 0,4 041|045 | 05| 035 |04 ]| 04
5
50 0,75 | 0,7 | 0,55 05 |045| 04 0,45 0,5 055 | 06| 045 | 05| 055|055 045 | 05 | 05
63 1,0 09 | 07 0,65 [055| 05 0,5 0,6 0,65 | 0,7 05 |055| 065 |065| 05 |055| 0,6
75 1,15 | 11| 08 0,75 |0,65| 0,6 0,6 0,65 | 0,75 | 0,8 06 |065| 0,7 |0,75| 0,6 |0,65]| 0,65
90 1,4 1,3 | 0,95 09 | 08| 0,75 0,7 075 | 08 | 09| 065 [0,7] 08 |(085| 0,65 |0,75| 0,8
110 1,7 1.6 | 1,2 1,1 1095| 0,9 0,75 08 | 09 |10 | 0,75 (0,85] 0,95 | 1,0 | 0,75 | 0,85 | 0,9
125 1,9 1,8 | 135 | 1,25 | 1,1 | 1,05 0,85 095 | 1,05 | 1,1 0,8 09| 10 | 11| 085 |095| 1,0
140 2,2 - 15 - 1,3 - 0,9 1,0 - - 0,9 1,0 - - 0,9 - -
160 2,5 - 1,8 - 1,5 - 1,0 1,1 - - 0,95 |1,05 - - 1,0 - -




Tab6nuua 3



Hapy)KHbI Ha BEPTUKAJIbHbIX y4aCTKax ‘ Ha rOPU30OHTalIbHbIX Y4aCTKaX

" npuv nepenage temnepartypsl, denbta t

avameTp 20°C | 40°C | 60°C | 20°C | 40°C | 60°C

TpYyo 13 Tun Tpy6

MBX,mm [ CcN,C[T,O0T[CA,C| T,0T [T,OT] Cn« C T oT cn C T oT T oT
16 - 0,4 - 0,3 0,25 - - - 0,55 - - - 0,45 - 0,4
20 - 0,5 - 0,35 0,3 - - - 0,65 - - - 0,55 - 0,5
25 - 0,65 - 0,45 0,4 - - 0,75 | 0,75 - - 0,65 | 0,65 | 0,6 0,6
32 - 0,85 - 0,6 0,5 - - 09 | 0,95 - - 0,8 0,8 0,7 0,7
40 1,1 1,0 | 0,75 0,75 0,6 - 1,0 1,0 1,1 - 0,9 09 |09 | 08 | 0,85
50 1,35 | 1,3 | 095 0,9 0,75 - 1,1 1,2 1,3 - 1,0 1,1 | 1,15 | 1,0 | 1,05
63 1,7 | 1,65 | 1,2 1,15 0,95 - 1,25 | 1,4 1,5 - 1,15 | 1,3 | 1,35 | 1,15 | 1,25
75 20 | 1,95 | 1,45 1,4 1,15 | 1,35 | 1,4 1,6 1,7 | 1,25 | 1,3 | 145 | 155 | 1,35 | 1,4
90 24 | 235 | 1,7 1,65 1,35 | 1,45 | 155 | 18 | 1,95 | 1,35 | 145 | 165 | 18 | 1,55 | 1,65
110 3,0 2,9 2,1 2,0 1,7 | 1,65 | 18 21 | 225 | 155 | 1,7 1,9 | 2,05 | 1,8 1,9
125 335 | 33 | 2,35 2,3 1,9 1,8 | 1,95 | 225 | 245 | 1,7 | 185 | 21 | 225 | 195 | 21
140 3,8 3,7 | 2,65 2,6 215 | 1,95 | 2,15 | 2,45 | 2,65 | 1,85 | 2,0 23 | 245 | 215 | 23
160 4,3 4,2 3,1 3,0 245 | 215 | 23 27 | 295 | 205 | 22 2,5 27 | 235 | 25
180 4,8 4,7 3,4 3,3 2,75 | 2,3 2,5 2,9 3,2 2,2 2,4 27 | 295 | 255 | 2,75
200 535 | 529 | 38 3,7 305 | 25 27 | 315 | 345 | 335 | 255 | 295 | 32 | 2,75 | 2,95
225 6,0 5,9 4,3 4,2 345 | 2,7 | 2,95 | 34 37 | 255 | 275 | 32 | 345 | 3,0 3,2
250 6,7 6,5 4,7 4,6 3,8 29 | 315 | 365 | 40 | 275 | 295 | 34 | 3,75 | 32 3,5
280 75 | 735 | 53 5,2 425 | 31 34 | 395 | 43 | 295 | 3.2 37 | 405 | 35 | 3,75
315 8,5 8,3 6,0 5,8 4.8 34 | 365 | 425 | 475 | 3,2 35 | 4,05 | 44 3,8 4,1
355 9,5 9,3 6,7 6,6 5,4 3,7 4,0 4.6 51 | 345 | 38 | 435 | 475 | 41 | 445

400 10,7 10,5 7,6 7,4 6,1 4,0 4,35 5,0 5,5 3,75 4,1 4,75 52 4,45 | 4,85
450 12,0 12,0 8,5 8,5 7,0 4,35 4,65 5,45 - 4,1 4,45 5,15 - 4,85 -




Tabnuua 4



HapyxHbl Ha BepTuKanbHbIX y4acTkax | Ha ropnsoHTanbHbIX y4acTkax
n npuv nepenage temnepartypsl, denbta t

avameTp 20°C | 40°C | 60°C | 20°C | 40°C | 60°C

Tpyb 13 Tun Tpy6

M,mvm | N C T nc T nc T n C T 1N C T J C T
32 065 | 0,60 | 0,45 | 0,40 | 0,35 | 0,35 - - 0,65 - - 0,55 - - 0,5
40 080 | 0,75 | 0,55 | 0,50 | 0,45 | 0,40 - - 0,75 - - 0,65 - - 0,6
50 09 | 0,90 | 0,70 | 0,65 | 0,55 | 0,50 - 0,8 0,9 - 0,7 0,8 - 0,65 0,7
63 1,20 | 1,15 | 0,85 | 0,80 | 0,70 | 0,65 - 0,95 1,05 - 0,85 | 0,95 - 0,75 0,85
75 1,45 | 1,35 | 1,00 | 0,95 | 0,85 | 0,80 - 1,05 1,2 - 0,95 | 1,05 - 0,85 0,95
90 1,70 | 1,65 | 1,20 | 1,15 | 1,00 | 0,95 - 1,2 1,35 - 1,1 1,2 - 1,0 1,1
110 2,10 2,00 1,50 1,40 1,20 1,15 11 1,4 1,55 1,0 1,25 1,4 0,95 1,15 1,25
125 2,40 | 2,30 | 1,70 | 1,60 | 1,40 1,30 1,2 1,5 1,7 1,1 1,4 1,55 1,0 1,25 1,4
140 2,70 | 255 | 190 | 1,80 | 1,55 1,50 1,3 1,65 1,85 1,2 15 1,65 1,1 1,35 15
160 3,10 | 2,90 | 2,20 | 2,10 | 1,80 1,70 1,4 1,8 2,0 1,3 1,65 | 1,85 1,2 15 1,65
180 345 | 3,30 | 2,45 | 2,30 | 2,00 1,90 1,55 1,95 2,2 1,4 1,8 2,0 1,3 1,65 1,8
200 390 | 3,65 | 2,70 | 2,60 | 2,20 2,10 1,65 2,1 2,35 1,5 1,95 | 2,15 1,4 1,75 2,0
225 4,30 - 3,10 - 2,50 - 1,80 2,25 - 1,65 2,1 - 1,5 1,9 -
250 4,80 - 3,40 - 2,80 - 1,9 2,45 - 1,75 | 2,25 - 1,65 | 2,05 -
280 5,40 - 3,80 - 3,10 - 2,1 2,6 - 1,9 2,45 - 1,75 2,2 -
315 6,00 - 4,30 - 3,50 - 2,35 2,85 - 2,1 2,65 - 1,9 2,4 -




MpunoxeHue 3

TpyGbl NnacTmMaccoBbie U coeAUHUTENbHbIE AeTanu K HAM ANA TEXHONOorM4Yecknx
Tpyb6onpoBoaos



N3penve

OCT, TY, OCT u gp.

—
=
|

OunameTtpbl, MM

Tpy6bl HanopHble 13 MNB

Tpy6bl HanopHble u3 MNHA

Tpy6bl HanopHble 13 M1

Tpy6bl HANOpHbIE U3
HennactTuguumposaHHoro MNBX

Tpybbl n3 HennactuguumnposaHHoro MNMBX ¢
pactpybamum

HeTtanu coeanHUTENbHbIE n3 MHAO,
N3roToBnNsieMble  MEeTOAOM  NUTbA  NoA
AaBrieHMeM, NPeccoBaHUs U HAMOTKU:
TPOWHUKN

yronbHuku 90, 45°

nepexopsbl

roct
18599-73

roct
18599-73

TY
19-051-259-80

TY

38-102-100-76

TY 6-19-99-78

TY
6-19-100-78

TY 6-19-213-83

O
o =

3

|

409440934082 4083+0

-0 d4 O

@)

32 -160
25 -160
16 - 125
10 - 125
63 - 630
40 - 630
25 -450
10 - 280
900 - 1200
710 -1200
63 - 800
63 - 500
110 - 315
50 - 315
32 - 200
25-315
16 - 20
110 - 315
63 - 315

63, 110, 160,
225
63, 75, 110,
160, 225
63, 110, 160,225,
63, 75, 110,
75/63, 160,
225
630/400,




BTYNKU noa donaHupl

CoeauHuTtenbHble  geTtanu n3 nHAQ,
n3roTaenMBaeMble MeTo4aMn KOHTaKTHOW U
9KCTPY3MOHHOW CBapKM W THYTbS 3aroTOBOK
N3 HanopHbIX TPy6:

TPOWHWKN

CBapHble npsiMble
To e, C yCUNeHneM CTEKINONNacTUKOM;

TPOWMHWKN CcBapHble 60°

TY 6-19-051-261-80

CuT

Cchn

O

oCH0OO

630/500
110/63;
160/110;
225/160;
315/225;
400/315;
500/315;
500/400
900, 1000,
1200
710, 800,
900, 1000,
1200
63, 110, 160,
225, 315, 400,
500, 630, 710,
800
63, 75, 110,
160, 225,
315, 400,
500

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




oTBOAbI cBapHble 90°, 60°, 45°, 30°

oTBoAbl rHyTble 90°

TpOIZHMKVI HepaBHOIMpPOXoa4Hble CBapHbIe

TY 6-19-051-261-80

o-4 08 o

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
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;
900/630;
900/710;
900/800;
1000/400;
1000/500;
1000/630;
1000/710;




To xe, c ycuneHnem Cteknorniactmkom

TY 6-19-051-261-80

cn
ncC

1000/800;
1000/900;
1200/500;
1200/630;
1200/710;
1200/800;
1200/900;
1200/1000
110/63;
160/63;
160/110;
225/63;
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
710/315;
710/400;
710/500;
710/630;
800/400;
800/500;
800/630;




CoeanHuTEnNbHbIE getanu n3 nsa,
n3rotTaBnmMBaemMble MeTOAOM NUTbA NOA
AaBneHneMm U1 npefHasHadeHHble  aAng
KOHTaKTHOM cBapkm Bpactpyb c Tpybamu
HanopHbiMu 13 MNBL no MOCT 18599-73:

My TbI

YrONbHUKM

TPOWHUKMN

OCT
6-05-367-74

OCT
6-05-367-74

40834082408 =

800/710
630/315;
630/400;
630/500
315/63;
315/110;
315/160;
315/225;
400/110;
400/160;
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
20 - 50




BTYIK/ oA donaHew

YrONbHUKM C KpenexHbIM driaHueM
nepexoppbl

TpOIZHI/IKVI nepexoaHblie

[eTtanun coegnHnTenbHble N3

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
20/16; 25/16;
25/20; 32/25;
40/25; 40/32;
50/32; 50/40;
63/32; 63/40;

63/50
25/20; 32/25;
40/32; 50/40

140/110

75/63; 90/63;
90/75;

110/63;

110/75;

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

63/50




HennactuduumposaHHoro MNBX,
Nn3rotTaBnMBaemMble METO0M NUTbSA NOA
AaBreHneM 1 npegHasHadeHHble ans
coegmHeHus Tpyb m3 NBX ¢ noMoLubto Knes
mapku UMK-127 no TY 6-05-251-95:
YrONbHUKN

TPOWHUKMN

My TbI

BTYIKM nog cnaHey,
nepexoabl

HeTanu coeanHuTenbHble N3
HennactuguumposaHHoro MNBX,
n3rotasnMBaemMble METOLOM NUTbSA No4
AaBrieHMeM 1 nmetomne pactpyobl ans
COEeANHEHWNSI C MOMOLLBIO YNIOTHUTESNbHbBIX
PE3NHOBBIX KOreLl:

TPOWNHUKM

TPOWHUKM HEPABHOMPOXOAHbIE
nepexoasbl

MydTa HagBUXKHasN

OTBOAbl 13 HennacTuduumpoBaHHoro MBX,
N3roTaBnMBaemMble  METOAOM THYTbs W
nmerowme pactpydé ana coeguvHeHuUs C
MOMOLLBK  YNIIOTHUTESNbHBIX  PE3MHOBbIX
Konew;

TY 6-19-051-275-80

TY 6-19-051-274-80

TY 6-19-051-275-80

e e e

16 - 63

16 - 63

16 - 63

16 - 63
20/16; 25/20;
32/25; 40/32;
50/40; 63/50

63, 75, 90,
110, 160
110/63
75/63; 90/63;
110/63;
160/63;
160/110
63




0TBOA, yron nsrmba 45°

oTBOA, yron narmba 90°

YyryHHble coeguHUTENbHblEe AeTanu Ans
coeguHeHus pacTpybHbix Tpyd u3 BX ¢
MOMOLLBK  YNIIOTHUTESbHBIX ~ PE3UHOBbIX
Koneuw:

TPOWHUK TpexpacTpyOHbIN
HepaBHOMNPOXOAHOWN

TPOWMHWK TpexXpacTpyOHbI paBHOMPOXO4HOM

naTpyook cnaHey, - pactpyb

naTpybok donaHew, - rmagkmn KoHew

nepexoa AByxXpacTpyOHbIN
TPOMHWUK C ABYMsi pacTpybamu n dnaHuem
pPaBHOMPOXOAHbLIM

TY 6-19-051-276-80

DIN 16451

63, 75, 90,
110, 160,
225, 280,
315
63, 75, 90,
110, 160,
280, 315

140/110;
160/110;
225/110;
225/140;
225/160
110, 140,
160, 225
110, 140,
160, 225,
280, 315
110, 140,
160, 225,
280, 315
160/110
225, 280,
315




MpunoxeHue 4
Pa3smepbl cTanbHbIX hnaHueB Ansi pa3beMHbIX COeAUHEHUI NNTacTMaccoBbIX TPYO

Tabnuua 1

u3 [MH] va sryakax nox QJiaaHuml, MM




HapyxHbIn O & a1 Oo d o n_o R & b & gna tmna
AnameTp Tpyo O, Chn C T
MM
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 5,5 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 1160 1050 36 28 12 24 - -
1200 1455 1380 1260 39 32 14 28 - -




Tabnwuua 2

us NBX u NB] sa sryaxax nox daanus, mm




HapyXHbin P_y=0,6 MMa P_y=1MIla O 0 aonga BTynok un3

avametp (O |  O1 |bd| dd |[ned| O | O1 bd [do|nd | NBX | rnea

Tpyo O_H, TMNa
MM T 1N CIl C T
16 75 50 10 11,5 4 90 60 12 14 4 23 - - - -
20 80 55 10 11,5 4 95 65 12 14 4 28 - - - -
25 90 65 10 11,5 4 105 75 14 14 4 34 - - 35 37
32 100 75 12 11,5 4 115 85 14 14 4 42 - - 44 47
40 120 90 12 14 4 140 100 16 18 4 51 - - 55 58
50 130 | 100 12 14 4 150 110 18 18 4 62 - - 68 73
63 140 | 110 12 14 4 165 125 18 18 4 78 - - 86 92
75 160 | 130 14 14 4 185 145 20 18 4 - - 94 98 -
90 180 | 150 14 18 4 200 160 22 18 8 - - 112 117 -
110 210 | 170 14 18 4 220 180 24 18 8 - - 130 143 -
140 240 | 200 14 18 8 - - - - - - 160 - - -

1,5
15

2,5
2,5




Tabnwuua 3

H3 NMHAO, NBA, Il ¢ 6ypramu, MM

1 U177

A1 AN
LRAY S B LAY




HapyxHbIn P y=0,1;0,25; 0,6 Mlla P y=1,0MMa

uwal\ﬁeTp Tpy6 Ao | A1 | OO0 b | ddb | ned | O | A1 | OO0 b_d | d_d n_¢
, MM
25 90 65 32 10 12 4 105 75 32 14 14 4
32 100 75 38 12 12 4 115 85 38 14 14 4
40 120 90 46 12 14 4 135 100 46 16 18 4
50 130 100 55 12 14 4 145 110 54 18 18 4
63 140 110 70 12 14 4 160 125 70 18 18 4
75 160 130 80 14 14 4 180 145 80 20 18 4
90 185 150 96 14 18 4 195 160 96 22 18 4
110 205 170 118 14 18 4 215 180 118 24 18 4
125 235 200 138 14 18 8 245 210 138 26 18 8
140 235 200 150 14 18 8 245 210 150 26 18 8
160 260 225 173 16 18 8 280 240 173 26 23 8
180 290 255 190 18 18 8 310 270 190 26 23 8
225 315 280 235 18 18 8 335 295 236 26 23 8
250 370 385 260 20 18 12 365 325 260 28 23 8
280 435 395 290 24 23 12 440 400 290 30 23 12
315 435 395 325 24 23 12 440 400 331 30 23 12




Tabnuua 4

us IIBX sa orGoprosxe, Mm

o,




HapyxHbin P y=0,1;0,25; 0,6 Mlla P y=1,0MIla
uwal\ﬁeTp Y6 | A | A0 | A1 bd | ddo nd | Ao | A0 | A1 b_ d_d n_¢

, MM -

25 90 27 65 10 12 4 105 27 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 42 100 16 18 4
50 130 54 100 12 14 4 145 54 110 16 18 4
63 140 67 110 12 14 4 160 65 125 18 18 4
75 160 80 130 14 14 4 180 80 145 20 18 4
90 185 95 150 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
140 235 145 200 14 18 8 245 145 210 26 18 8
160 260 170 225 16 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 8 335 227 295 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
315 435 320 395 24 23 12 440 320 400 30 23 12
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