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HacTosLas MHCTPYKUMS COOEPXUT yKa3aHUs U pEKOMEHAALMN NO NPOEKTUPOBAHMIO 1 MOHTaXY Hapy>KHbIX CETEN
CUCTEeMbl BOO0OOTBEAEHMS U3 nonmnponuneHoBblX (M) rodprpoBaHHbIX TPYO C ABYXCIOMHOW CTEHKOW. MpuBeneHsbl
pekoMeHzaumMm no rmapaBnamMyeckomMy pacyeTy, Npoknagke n MOHTaxy TPyOOonpoBOAOB, TPAHCNOPTMPOBKE, Cka-
OMPOBaHUIO 1 XpaHeHUIo Tpyo.

BbinonHeHne pekoMmeHgauuii gaHHo nHeTpykuum u CIM 40-102-2000 ob6ecneunT cobniogeHmne o0b6s3aTesnbHbIX
TpeboBaHWii K HAPYXXHbLIM CETSIM CUCTEMbI BOAOOTBELAEHMS, YCTAHOBJIEHHbIX AEACTBYIOLLMMU HOPMATUBHBIMW aKTa-
Mu, B ToM umcne CN 32.13330.2012 «Kanannsaums. HapyxHbie cetu n coopyxeHus», CHull 3.05.04-85 «HapyxHbie
CeTU 1 COOPYXEHUS BOOOCHaOXeHUs 1 kaHanu3aumm», CIM 45.13330.2012 «3emnsiHble COOPY>XEHUs!, OCHOBaHMS
1 GyHOAMEHTbI».

MHCprKLI,VIﬂ npepgHa3Ha4vyeHa aasa npoeKTHbIX, Hay4YHbIX, CTPOUTENIbHbIX 1 3KCMJlyaTauMOHHbIX OpraHVISaLI,VIVI, cneun-
ANMM3NPYIOLLMXCA Ha HAPYXHbIX CETAX CUCTEM BOZOCHAOXEHNSA 1 BOOOOTBEAEHUS.

CocTaBunu 1 NoaroToBUNN:
© 0. A. Mpopoyc, b. H. Epnmos, M. B. Hazapos,
E. B. lapaesa, O. B. CmupHoBa, B. J1. Jlorytos

HayuHbilh pegakTop:
LOKTOP TEXHNYECKMX HayK, npodeccop
0. A. Mponoyc

r. CaHkT-lNeTepbypr
2020 r.
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O komnaunu UKAMNACT

HATPA

MPABUTENLCTRA
CAHKT-TETEPBYPTA
3A KAYECTBO

MKAMJIACT — coBpeMeHHOe NMpon3BOACTBO NOAMMEPHBIX TPYO U PUTUHIOB A5 CUCTEM BOAOCHAOXEHWS, BOAO-
OTBEAEHMS, ra30CHA0XEHNS N TEXHONIOMMYECKNX TPYOONPOBOAOB.

3aBop, yCrnewHOo co4eTaeT B cebe BbICOKYIO KBanmdukaumio TEXHNYECKOrO 1 NPON3BOACTBEHHOIO NepcoHana,
a Tak>XXe OnblT, Hapa6OTaHHbIl7I B NMpon3BoACTBE NOJIMMEPHbIX TDY6 1 BOBMOXHOCTM EBPOMNENCKOro o6opy,u,03aH|/|ﬂ.

[lna npoBeaeHnst UCNbITaHWI CbiPbs U FOTOBOM NMPOAYKUMX 3aBOJ, pacrosiaraeT COBPeMeHHol nabopaTtopuei
KOHTPOJIS KA4ECTBA, rAe CTPOro OTCAEXMBAIOTCS CBOMCTBA MCXOLHbIX MAaTEPMANOoB, a TakKe COOTBETCTBME rOTOBbIX

TPYO 1 GUTUHIrOB TPeboBaHNSAM HOPMAaTUBHbIX JOKYMEHTOB.

Cneuuanunctbl MKATMJIACT o6ecneurBatoT 3akazymkam TEXHUYECKYIO 1N KOHCYbTALUWMOHHYIO NOAAEPXKY OT NPO-
eKTUPOBaHNA A0 caaym oObekTa.

C 2006 roga npeanpusaTne NPOXOAUT PErynsipHbll BHELWHUI ayauT Ha COOTBETCTBME CUCTEMblI MEHEIXMEHTa
kavyecTtBa ctaHaapTy ISO 9001 1 nMeeT COOTBETCTBYIOLLMIA cepTUdUKaT.

B 2008 rony npoaykums MKAMJTIACT «[lByxcnoliHble rodpupoBaHHble TPyObl N3 MOAMnponuieHa» npuaHaHa no-
6eauTenem KoHkypca no kadyecty «CaenaHo B [Netepbypre».

2011 - UKATJTIACT - naypeat npemuu MNpasutensctea CaHkT-MNeTepbypra no kayecTay.

2014 — NKAMNACT - naypeaT BCEPOCCUNCKOM NpeMunn «HaumoHanbHas Mapka ka4ecTea».

2016 — MKAMJACT HarpaxaeH aunnomom 3a lll mecto n ynoctoeH npemueit MNMpasutensctea CaHkT-lNeTepbypra 3a
«JIyH4LUNIA NHHOBALMOHHBIN NpoayKT — 2016» B HoMHaumm «CTponTtenscTBo, XKKX 1 KOMNO3ULMOHHbBIE (MONVIMEPHLIE)

MaTtepuanbl».

— MKAMNACT HarpaxaeH amnnomom 3a | mecTo B koHkypce MpaeuTtenbctea CaHkT-MeTepbypra «3a ka4ecTBo
TOBapOB (MPoayKunn), paboT 1 ycnyr».

2017 - MKAMJACT HarpaxaeH aunnomom 3a |l mecTo B KoHkypce MpaeuTtenbctea CaHkT-lNeTepbypra «3a kauecTBo
TOBapOB (MPoayKunn), paboT 1 ycnyr».

2018 — NKAMNACT HarpaxzaeH ounaomom 3a |l MecTo B KOHKypCe B KOHKYPCE MHHOBALLMIA.

— VKAMNACT HarpaxaeH aunnomom 3a | MecTo B koHKypce MNMpasutenscta CaHkT-MNeTepbypra «3a ka4ecTBo
TOBApPOB (MpoayKuuun), paboT 1 yCcnyr».

2019 — MKAMNACT BcTynun B accoumaLmio npon3soantesneit TpydbonpoBoAHbIX CUCTEM

www.icaplast.ru UKAMNNACT® CopepxaHue
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O6was TexHMueckas MHopmaums

Paspen 1.
O6was TexHnuyeckas nHpopmauus

Mpeumywectia MM rodppupoBaHHbIX TPYO C ABYXCNONHOWN CTEHKOM
nepen Tpy6amu U3 gpyrux MmaTtepuasnos:

® BbICOKas KOJbLIEBAs XECTKOCTb (knacc xectkocTn SN8, SN10 n SN16);

® [0OMyCTMMOCTb TEMMepPaTypbl CTOYHbIX BoA A0 100 °C;

® KOPPO3MOHHAs CTOMKOCTb;

® BbICOKasi XMMYecKasi CTOMKOCTb;

® YCTOMYMBOCTb K BO3AENCTBUIO B/1yXXAAI0LLMX TOKOB (HE 9/1EKTPONPOBOAHbI);
® BbICOKasi CTOMKOCTb K rnapoabpa3nBHOMY U3HOCY;

e BbICOKasi MPONyckHasi COCOBHOCTb;

® HM3Kas LLePOXOBATOCTb 1 MNPAKTUYECKOE OTCYTCTBUE 3apacTaHus Tpyo;

® BO3MOXHOCTb COEAMHEHMS CO BCEMU TUMaMU X/6 1 NNacTUKOBbIX KONIOALEB;
® TEXHOJIOMMYHOCTb PE3KU TPYO;

e Manblii BeC TPyO (IErKOCTb TPAHCMOPTMPOBAHUS, MPOCTOM 1 ObICTPbLI MOHTaX);
® BbICOKAsi PEMOHTOMNPUrOAHOCTb;

® repMETUYHOCTb COEANHEHWIA;

® Cpok cnyx6bl He MeHee 50 neT.

Copramenrt MMM roppuposaHHbIX TPY6 Ans cuctem BogooTeeaeHUs

MonunponuneHoBble rodprpoBaHHbie TPyosl UKATJIACT gns cucteM BOA0OTBEAEHWS BbIMYCKAOTCS ANAMETPOM
o1 110 no 1000 mm.

Tabnmua 1.1

Knacc xectkocTtn HopmaTuBHbIn LOKYMEHT
SN 8 22.21.21-014-50049230-2018
SN 10 2248-010-50049230-2014
SN 16 22.21.21-014-50049230-2018
® .
Cop.epxcHMe OM KA”“AC«T WWW.ICGPIOS".I"U
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CoptameHT MM rodppupoBaHHbIX TPYO

Puc. 1.1. Tpyba UKAIJIACT ¢ pactpy6om ucn. 1 (¢ nocTossHHOV BbICOTOM rogpa)

D| DI --N\- -H-

eV a Y =
SAWAN |

B munnnmetpax

110 96 122
160 139 172
200 174 218
225 200 244
250 217 266
285 250 285
315 275 334
340 300 340
400 348 424
450 400 488
500 432 526
562 500 604
630 542 630
677 600 697
926 800 948
1145 1000 1165

CJI/I KANAACT’
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Puc. 1.2. Tpyba VKATJIACT ¢ pactpyb6om vcr. 2 (C yMeHbLLIEHHOV BbICOTOV rogpa B MECTe COeanHeHs1 C pacTpyoom)
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O6was TexHMueckas MHopmaums

Tabnmua 1.3

PacueTtHas macca Tpy0, kr. HomuHanbHble guameTpbl cepun DN/OD

HapyxHbiin BHyTpeHHUI L. MM TeopeTuueckas macca, Kr/wr
avameTtp D, MM aunameTp D,, MM : SN 8 SN 10 SN 16

110 96 6135 4,1 4,6 5

160 139 6120 7,7 9,1 10,7
200 174 6120 9,5 10,6 14,5
225 200 6120 14,1 15,4 21,4
250 217 6120 16,5 18,1 23,4
315 275 6130 28,7 31,5 39,9
400 348 6150 41,9 45,6 59,3
500 432 6190 57,0 62,3 68,1
630" 542 6230 89,1 103 115

PacuetHas macca Tpy0, kr. HomuHanbHble guameTpsbl cepun DN/ID

Hapy>XHbi BHYTpeHHWii L, mm TeopeTuyeckas macca, Kr/wrt
Avamvetp D, mm panameTp D,, MM SN 8 SN 10 SN 16

285* 250 6150 20,1 21,7 29,9
340* 300 6220 32,2 35,4 45,2
450 400 6400 55,8 65 68,1
562 500 6345 82,2 91,3 101
677" 600 6420 109 118 140
926* 800 6350 239 243 255
1145* 1000 6350 311,0 326 342

* Tpy6bi ¢ UHTErPUPOBAHHBIM PACTPYOOM U1 C YMEHbLLIEHHOW BLICOTON rogpa B MecTe COeaNHEeHUs ¢ pacTpybom

Tpy6bI MOryT 3roTaBanBaTbCs 6e3 pacTpyba B psiMbiX OTPe3Kax HOMUHaIbHOV AIHOM 6 M. [TpeaesibHoe OTKJIOHEeHNEe A/INHbI
OT HOMUHaIbHOU He 6onee 1 %. o cornacoBaHuio ¢ 3aka34MkoM MOryT ObiTb N3roTOBJIEHbI TPYObI APYrOV AJINHBI.

TpyObl roppupoeaHHbie ¢ nepdopaumneir apycrteHHble UKAMJIACT ang ApeHaXHbIX CUCTEM

JpeHaxHble TpyObl — OCHOBHOW 3/IEMEHT APEHAXKHON CUCTEMbI, KOTOPas 3aLUMLLAET TEPPUTOPUN, 30aHUS N CO-
OpPYXEHUS OT NOATOMNEHNS.

MpeumyLiecTBa NPUMEHEHUS APEeHAXHbIX NOMUMeEPHbIX ropupoBaHHbIX TPyo UKATJIACT
C OBYXCJIOMHO CTEHKON:

e paanuyHble knaccol xectkocTn (SN8, SN10 n SN16) ana npumeHeHus B N06bIX YCIIOBUSAX SKCMTyaTaLmu;
e BYCTEHHAs KOHCTPYKLMS A1 MPOYHOCTM U MPOMYCKHOM CMOCOBHOCTY;

e ObICTPOE U 3dDeKkTUBHOE pacTpybHOe coeanHEHNE;

® CpOK Ccnyx06bl He MeHee 50 neT.

Tpy6bl BeINyCckaloTca B cooTBeTcTBUM ¢ TY 22.21.21-016-50049230-2018.

|
CopepxaHue OM KANNACT’ www.icaplast.ru
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HapyxHbiin guameTp D, Mm BHyTpeHHU anameTp d, MM BoponpuemHsie oTBepcTus ;
DN/OD, mm DN/ID, mm Wupuna W, mm AnuHa L, mm o
110 91 2,8 11-13 =
160 139 2,8 16-20 \g
200 174 2,8 20-29 0]
225 200 2,8 20-29
250 217 2,8 25-30
285 250 4,0 27-30
315 275 4,0 27-30
340 300 4,0 31-35
400 348 4,0 31-35

Tpy6bl MOryT BbifyCKaTbCsl C KPYI/IbIMU BOLAONPUEMHbIMY OTBEPCTUSIMU COOTBETCTBYIOLLMX rsioLaaeri no tabavue (Wx L).
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O6was TexHUYeckas uHopmaums

CopTaMeHT coeguHuTENbHbIX AeTanen’

MonunponuneHoBbie rodppupoBaHHbie TPyobl UKAMJIACT komnnekTyloTcs
Heo0X0AUMbIM aCCOPTUMEHTOM COeAMHUTENbHbIX AeTanei:

* MydTa coeanHUTENbHAs C YNIOPOM;

° MydTa A5 NIpoxoaa Yepes CTeHKY x/6 konoaua;

e MydTa peMoHTHas 6e3 ynopa;

® YMJIOTHUTESIb PE3NHOBbIN;

® OTBOAbI;

e TporiHuKn 90°%;

® Mepexoa Ha CTaHaapTHOe pa3dbeMHoe diaHLeBoe CoeaHEHNE;
* nepexon Ha Tpyby MNBX.

CraHgapTHblE COeANHUTESbHbIE AETany U3roTOBIAIOTCA METOAO0M JINThA MO, AABIEHUEM, MEXaHNYEeCKON 06paboT-
KOW, CBapKOW BCTbIK. CneuunanbHblie (MHOAMBUAYaIbHbIE) COEANHUTENbHBLIE AETaNN MPOU3BOAATCS N0 COracoBaHUIO
¢ NotpeburTenem MeTogoM CBapKu BCTbIK U/WIIM C MOMOLLbIO PYYHOrO aKCTpyaepa.

®oro 1.1.
CoenviHutenbHbie aetaam aas [ rogppyposaHHbix Tpy6 MKAIJIACT

Cnocobbl coeauHeHus Tpy6

Puc. 1.3a.
CoeavHeHwue [ rogppupoBaHHbix TPy6 VKATJIACT, uMeroLLmx HTerpupoBaHHbIl pacTpyo

" [1o/IHbIVi COPTAMEHT 1 FeOMETPUYECKUE NapamMeTpPbl COEANHUTENbHbIX AeTaneli npueeaeHs! B [punoxeHnn A.

Conepxanue MKA”"ACT® Www.icap|ast.ru
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Puc. 1.36.
CoeaunHerwne I rogppupoBaHHbix Tpy6 UKATJIACT ripu MOMOLLM COeANHNTEIbHOM MYdTbI C Yr1OPOM

Puc. 1.3B.
CoeauHerwue [ rogppupoBarHbix Tpyo6 UKATJIACT BHyTpeHHUM anameTpom 800 n 1000 mm

MM rodpuposanHbie Tpyobl MKATMJTACT nerko 1 66ICTPO MOHTUPYIOTCS C MOMOLLIbIO pacTpyba nnv coeauHuTeNb-
HOWN My®TbI.

BHyTpeHHuin anameTp pacTpyba (CoeanHUTENBbHOM MydTbl) LOMKEH COOTBETCTBOBATL HAPY>KHOMY ANAMETPY TPYObI
C fonyckamu, npeayCMOTPEHHbIMU HOPMATUBHOM JOKYMEHTaLUMEN.

My®Tbl UMEIOT LOCTATO4YHYIO OJINHY, KOTOPas MO3BONSET BCTABUTb FOPPUPOBAHHYIO TPYOY B MydTY HA IMyOUHY He
MeHee TpeX LWaroB Npodusa ¢ KaXaon CTOPOHbI ANt 06ecneyeHns XECTKOCTU U COOCHOCTU CUCTEMBI.

Jlio6oe ropmnaoHTanbHoEe N BepTukanbHoe oTkoHeHue MM roppuposaHHbix TPy MKAMJIACT obecneynBaeTcs
3a cyeT n3rnba tena Tpyobl, a MydTa rapaHTUpyeT 0OCeBOE COeANHeEHME 6e3 HapyLLEHWS COOCHOCTU COEANHSAEMBbIX
TpyoO.

YNNoTHUTENb PE3NHOBEIN CNeunanbHOM KOHCTPYKLIMN yCTaHaBAMBAETCS Mexay pebpamu, npuyem ynjaoTHSI0-
Wi npodunnb («93bI40K») A0J1XKEH ObIThb HarnpaBJieH B CTOPOHY, MPOTUBOMNOJIOXHYIO HarpaBsieH1Io BBoAa
TPYObI.

[nsa obecnevyeHnss KaYeCTBEHHOrO PacTPyOHOro COeAMHEHUST NMOIMMPONUIIEHOBBLIX FOGPUPOBaHHLIX TPYO MKA-
MNACT BHyTpeHHUM amameTpom 800 n 1000 MM ynnoTHUTENBHOE KOJbLO CreayeT pacnonaratb nocie BTOPOro
pebpa rodprpoBaHHON MOBEPXHOCTU TPYObI (BO BTOPYIO BNAANHY).

Kpome obecneyeHns repMeTUYHOCTU CUCTEMBI, MOATBEPXKAEHHOMN N1ab0opPaTOPHLIMU UCTILITAHUSIMU, NOJIOXEHNE
«13bl4Ka» PE3NHOBOIO KOJbLLA rapaHTUPYET CTOMKOCTb K MPOCA4YMBAHUIO FPYHTOBLIX BOL, BHYTPb TPYObI.

YcTtaHaBnmBas coeguMHUTeNbHyo Myq@Ty Ha rodppupoBaHHyio TPyOy, HEOOXOOMMO BHYTPEHHIOI MOBEPXHOCTb
My®dThI (pacTpyba) 1 Hapy>KHYIO MOBEPXHOCTb YMIOTHUTENBHOMO KOJbL,@ NOCHE €€ YCTaHOBKW MOKPbITb CUIIMKOHO-
BOW cMa3Koi'. Henb3s NpUMEHNATL XNPO- U MacIoCOAEPXaLLMe CMasKu, T. K. 9TO BeAET K pa3pyLLUEeHNI0 PE3UHOBOIO
YIOTHUTENS. YCTaHoBKa MydTbl MPON3BOAMTCS C NOCTOSHHLIM M OAMHAKOBO pacnpeneneHHbIM ycunamem. PekomeH-
nyetcs nsderatb NpUMeHeHUs NtodbIX yaapHbIX BO3AENCTBUN (0TOOMHbLIX MOMOTKOB, KyBasg v T. M.), KOTOPbIe MOryT
NPUBECTU K NOBPEXAEHUSM MYPTbl 1 YMINOTHUTENBHOIrO PE3VMHOBOIO KOMbLIAZ.

YNNnoTHUTENb PE3MHOBbLIN YCTaHABINBAETCS B NEPBOM OT TopLa yrnybneHun npoduns rodbpuposaHHon Tpyobl.

" BMEeCTO CU/IMKOHOBOWV CMa3Ku A0MyCKaeTcs MPUMEHEHNe HachILLEHHOro BOAHO-MbI/IbHOrO pacTBopa (B C/1y4ae MOHTaxa npu oTpuLaTesibHbIX
TeMreparypax — CMECY HaCbILLEHHOIO BOAHO-MblIbHOrO PacTBOPa, [MMLepuHa v crnupTa,).

2 [pn oTpULaTesIbHbIX TEMIEePaTypax OKPYXaloLlel cpeabl 31acCTUYHOCTb PE3UHOBLIX YIIJIOTHUTE/bHbIX KOJIEL, CHUXAETCS, YTO MOXEeT 3aTPyAHUTb
MOHTaX BPY4HYI0 TPy60rnpoBoaoB avameTpom 250 Mm 1 6osnee. B ciydae MoHTaxa pacTpybOHbIX COEAMHEHWI MPY H3KUX TEMIepaTypax OKpYyXaroLLei
cpenbl PEKOMEHAYETCsI CHSITb PE3NHOBbIE YI/IOTHUTE IbHbIE KObLA Y epes MOHTaXoM pa3orpeTs ux B ropsiyeri Boge (makc. 80 °C).
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Peska Tpy6

Mpn HeobxoammocTu MIN rodpprpoBaHHasa Tpyba MoxeT ObiTb OTpe3aHa B pas-
Mep Mpu NOMOLLY NSkl C MENKUMU 3yObsiMun. Paspes BeaeTcs neprneHankynsapHoO
npoaoJibHOM ocu TPpyObl NO BNaguvHe mMexay AByMs pebpamu roppupoBaHHOMN
TPyObl TaK, 4TOObLI B pe3ynbTaTe UMEeTb POBHbIN Kpai. MecTo pe3ku peKoOMeHAyeTCs
3a4MCTUTb U BbIPOBHATL. [lenatb dacky Ha 0Tpe3aHHOM KOHLLe TPyb He TpebyeTcs.
OcTaTku Tpyb Takke MOryT ObiTb COeAMHEHBI MEXAy COO0IM NPy NOMOLLM coeau-
HUTENbHbIX MYDT. Puc. 1.4.

Peska [ roppmpoBaHHbIX TPYO

CoepnuHeHue ¢ Tpy6amu us apyrux marepuanos

MonunponuneHosblie rodbpupoBaHHbie TPyObl MKATMJTACT MOXHO COeanHSTL C TpyGamum 1toboro Tmna' ¢ NOMOLLLbO
cneumanbHbiX GUTUHIOB.

Puc. 1.5.
CoenauHerwe [ rogppuposaHHoi Tpybsl UKATJIACT c Tpy6ori n3 HINBX

Puc. 1.6.
IMepexoa NI rogppupoBaHHovi TPybbl IKATJIACT Ha pazbemHoe ¢aHLeBoe coeanHeHmne

" [1o/IHbIVi COPTAMEHT 1 FeOMETPUYECKUE NMapameTpPbl COEANHUTENbHbIX AeTaneli npuseaeHs! B [punoxeHnn A.

Conepxanue I/IKAI1/1ACT® Www.icap|ast.ru
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Paspen 2.

MpoekTupoBaHue TpybonpoBoAOB HAPYXHbIX

ceTey BogooTBeaeHuUs

Pusnko-mexaHnyeckme cBOMUCTBA nonuvunponuieHa

MM rogppuposaHHbie Tpybbl MKAMJIACT npoussogsaTca na nonunponuneHa 6nokcononumepa (PP-B) co ceoii-

CTBaMU, yka3aHHbIMU B Tab. 2.1.

Tabnua 2.1

CeoiicTea matepuana MM roppuposaHHbix Tpyo UKAMJIACT

HaumeHoBaHue nokazarens EaviHuubl nuamepeHus 3HauyeHue
MnoTHOCTb r/cm® 0,9-0,91
nOKa3aTenb,:s:y:::;;;,?:(;fg? npw 230 °C, D 0.3.0.5
[Mpenen Teky4ecTu nNpu pacTaKeHNn MMa 24-32
Mopaynb ynpyrocTtn npu pacTsXkeHun, He MeHee MlMa 1300
OTHOCUTENBHOE YANVIHEHME NPU Pa3pbiBE % 300-700
YnapHas Ba3kocTb no LLlapnu ¢ Hagpe3om: npu +23 °C KX/ M? > 35-60
npu —20 °C KX/ M? 4-7
KoadpduumeHT NMHENHOro TensoBoro MM/MC 0.12-0.14
pacLumpeHus
JnanasoH TemnepaTyp MOHTaxa °C ot —-20 po +40
Jurana3oH Temnepartyp aKcrnayaraumm °C Ao 60, KT(‘)I’I;%BODGMGHHO

lNMpuBeneHsl gaHHbie komnaHuii: Sabic, BASELL, BOREALIS, Total Petrochemicals — npovdsoanTeneri n noctaBLUNKOB CblPbS,
MCroJIb3yemMoro AJsl MPOu3BOACTBa roppupoBaHHbix 11 Tpy6.

MonunponuneH, NpUMeHsIEMbI AN NPOM3BOACTBA rodpupoBaHHbix Tpyo MKAMACT, obnagaeTt 4ONroCpOYHONA
CTabunbHOCTLIO, 06ecneyYnBaeT NPEeBOCXOAHbIE NMOKA3aTEeNM CTOMKOCTU K KOJbLLEBOMY HaMpsiXKeHUO U yaAapHOMY
BO34ENCTBUIO NPU HU3KMX TeMMepaTypax.

Mmapasnuueckuin pacuer cetein us MM roppuposanHbix TPY6

MvaopaBnuyeckmne xapakTepucTukm cetei BogooTeeaeHns na Ml rodppupoBaHHbiX TPYO onpenensoTcs Ux Ham-
605bLUEeN NPOMYCKHOW CNOCOBOHOCTBLIO NPUY 3a4aHHOM YKJIOHE W MI0LLAAM XWUBOMO CEHEHNS NMOTOKA.

[ns npoekTnpoBaHus ceTeil BOAOOTBEAEHMS MPUHUMAETCS OE3HANOPHbIN PEXMM OBVXEHMUS XNAKOCTU C HaCTNY-
HbIM (0,5-0,8) HanonHeHnem Tpy6. Cnenyet UMETL B BUAY, HTO B CETSAX, NPeAHa3HAYEHHbIX A1 TPAHCNOPTUPOBKN
DOXAEBbIX BOL, paCHeTHble pacxoabl HabAaTCS He Yalle OJHOro pasa B HeCKOsbKO neT. CrenoBaTtenbHo, BOOO-
oTBOAsILLME CETU paboTaloT B 6€3HANOPHOM pPeXnMe NMpu HaCTUHHOM 3anoSIHEHUN. ITOT pexmnm obnagaeTt psaom
OTINYUTESbHBIX 0COOEHHOCTEN Nepe HaNOPHbIM.

B ceTsax BooooTBeAeHMs He006Xx0aMMOo 0OecneymBaTbh HEKOTOPIV PE3EePB XMBOI0 ceveHns Tpybonposoaa. Yepes
CBOOOAHYIO OT BOAbl BEPXHIOID YaCTb CeveHUss TPyObl OCYLLECTBISIETCS BEHTUNALMS PA3BETBIEHHOW BOOOOTBOAS-
weri cetu. Mpur 9TOM 13 TPYBONPOBOAA HENPEPLIBHO YAANSAOTCA 06pasyoLmecs B BOAE rasbl, KOTOPbIE OCIOXHSIOT
aKkcnyaTaumio ceTen BOA4OOTBEAEHWS.

B CTO4HBIX BOAax Takke COAepXXaTCs HEPaCTBOPUMbIE MPUMECH OPraHNYECKOro N MUHEPAIbHOMO MPOUCXOXOEHMS.
MepBble MMET HeBObLLYIO MIOTHOCTL M XOPOLLIO TPaHCNOPTUPYIOTCS MOTOKOM BOAbl. BTopble (Mecok, wnakv v ap.)
VMIMEIOT 3HAYUTESbHYIO MIOTHOCTb U TPAHCMOPTUPYIOTCS LB NPY ONpeaeneHHbIX CKOPOCTSX ABMXEHNSA XXUAKOCTU.

UKAMNNACT’

TPYBHB M 3ABOL
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MoaTomy BaxkHENLLNM YCNIOBMEM NPOEKTMPOBAHWS CETEV BOOOOTBEAEHMS SIBNISIETCSH 06ecneyveHne B Tpybonposoaax
Npu pacyeTHbIX pacxonax HEOOXOANMbIX CKOPOCTEN ABUMXEHMUS XUAKOCTN, UCKIOHAOLWMX 06pa3oBaHme MaoTHbIX
HECMbIBAEMBbIX OTIOXEHUIA.

[nanpoeenexus ruapasnmnyeckux pacyeTos MM rodprpoBaHHbIX TPYO C ABYXCOMHOM CTEHKO UCMOJIb3YIOTCS hOop-
MyJibl 415t TUAPABNYECKOr0 pacyeTa, HOMOorpaMmbl 1 Tabnuvubl’ B cOoTBeTCTBUM € TpebosaHuamu CIM 40-107-2003
1 CIM 32.13330.2012. Tabnuvupl ong ruapaBamMyecknux pacC4yeToB Takke npreeaeHsl B MNpunoxeHun B.

vapaBnnyecknin pacyeT caMoTedHbIX TPYOONPOBOAOB 3aK/IO4AETCS B ONPEAeNeHnN X AuamMeTpa, yKJIoHa, Hamnos-
HEHUS 1 ckopocTn. OBLIYHO UCXOAHBIM AJ1S MPOBeAEeHUs pacyeTa ABISeTCA pacxos,, KOTOpPbIii onpeaensaeTcs
B NEepPBYI0 o4yepesb.

M3BecTHO, 4TO MakcMMasbHbIN pacxod BoAdbl B Tpybax Habnogaetcs npu HanonHeHun h/d = 0,95, noatomy
HanosNHeHne 6osblle 3TOr0 3HAYEeHUs NPUHMMaTh HelenecoobpasHo. PacyeTHble HaNoOMHEHNS PEKOMEHAYETCS
NPVHUMAaTb AaXe MEHbLLUE 3TOro 3Ha4YeHMs MO CNeayLWLMM NpuinHam. Bo-nepsbix, Npu onpeaeneHnmn pacyeTHbIX
pacxofoB He y4uTbIBaeTCs kosiebaHne 3Ha4YeHMI B Npeaenax 4aca CyTok, Koraa MOXeT Habnoaatbcs MakCrMarb-
HbIli pacxof. A 310 konebaHe MOXET OblTb 1 B MEHbLLIYIO, U B 60JbLUYIO CTOPOHY. BO-BTOpbLIX, BCNeacTBUE HEpaB-
HOMEPHOCTU ABUXEHUS BOAb! HAMOSIHEHME OTAENbHbIX YHaCTKOB TPYOONpPOBOAa MOXET ObITb 6OJbLLIE PACYETHOIO.
B Lenax ncknoveHns NoATOMNNEHUS MPU PACHETHBIX YCIIOBUSIX HarNoIHeHWe B TpybornpoBoaax 6bITOBOM BOOAOOTBO-
Osilen ceTn pekoMmeHayeTcs npuHumats He 6onee 0,8.

B Tpy60onpoBoaax MMBHEBOM KaHaNM3aLMm 1 BOAOCTOKAX NOJHbIX pa3efibHbIX CUCTEM BOAOOTBEAEHUS, @ TAKXe
B 00LLeCnIaBHbIX TPYOONPOBOAAX MPU PACHETHBIX YCIIOBUSIX HAMOJIHEHNE PEKOMEHAYETCH NMPUHUMATL PaBHbIM 1, T. €.
MOJIHbIM. ITO OOBSACHAETCSA TEM, HTO PaACYETHbIE YCIOBUS B 3TUX TPYOONpoBOAax HabnoaaloTcs BeCbMa peako. Takmm
00pa3oM, 3HAUMTESIbHYIO YaCTb BPEMEHM aTn TpybonpoBodb! OyayT paboTaTb NpY HaCTUYHOM HaMOJIHEHUN.

Pacxop, CTo4HbIX BOA, B BOAOOTBOASALLMX CETSX U3BMEHSIETCS B LUMPOKMX Npeaenax oT onpeaeneHHOro MMHUMasbHOro
[0 N3BECTHOIO MakCMMasibHOr0, KOTOPbIV MPUHMMAETCS 3a pacyeTHbl. ObecneymBaTb BO3MOXHOCTb TPAHCMOPTU-
pOBaHus BCEX NPUMECEN NOTOKOM BO BCEM AMana3oHe pacxofoB, B TOM YMCIE Y NPY MUHMMAJIbHOM, He NpeacTaB-
NSeTcst BO3MOXHbIM, T. K. 9T0 noTpeboBasno 6bl npoknaaku TpybonpoBoaoB ¢ 60MbLLMMN YKIOHAMU, a 3TO NPUBENO
Obl K VX 3Ha4YMTESbHBIM 3arnybneHvsaM. B HacTosiLLee BpeMsi pacyeT TpyOonpoBOA0B NPOU3BOAMTCS NPW YCIOBUN
noafepxaHus Tpyd B HE3arpsi3HEHHOM COCTOSIHMM MPY MakCUMaslbHOM pacyeTHOM pacxoge. Takum obpasom, npu
MUHMMaNbHBIX pacxoaax B TPyOonpoBoAax AOMYCKaOTCS OTIIOXEHUS, HO NMPU OOCTUXEHWM PaCYETHOro pacxona
TpybonpoBOAbl A0KHbBI CAMOOUMLLATLCS. 30eCb BBOAUTCS MOHATUE CKOPOCTU CaAMOOYULLEHUS — MUHUMANBHOMN
CKOPOCTU, KOTOpasi 4OMKHA 0b6ecneynBaTbCs B BOAOOTBOASALLMX CETAX MPU PACHETHOM PACXOLeE.

PacueT TpybonpoBoaoB no dopmynam YpesBbiHaHO CnoxeH. MeToabl pelleHns pasnnyHbiX 3a4a4 no pacyeTy
TpybONpPOBOLOB U3MIOXKEHbI B CreLanbHOn nnTepaType.

Mpwn NPoeKTMPOBaHMM BOLOOTBOASALLMX CETEV TPEOYETCS BhINOMHATL PacyeTbl 60MbLLIOIO YMCa OTAENbHBIX Y4aCTKOB
TPYO6OMNPOBOAOB C PA3NNYHBLIMI YCIIOBUSIMU NMPOEKTUPOBaHMS. VX pacyeT Npor3BOAMTCS C MPUMEHEHMEM TEX U NHbIX
YNPOLLAIOLLIMX MPUEMOB, NMPU KOTOPbIX MCMONb3YI0TCS paspaboTaHHble Tabnuubl (cM. Mpunoxerne B), rpadvkun, omna-
rpammbl N T. 4.

Ha puc. 2.1 nprBeneHbl KpuBble UBMEHEHUSI CKOpOCTel V 1 pacxona g B Tpybax Kpyrfioro Ce4eHus B 3aBUCMMOCTU OT
CTeneHu nx HanosnHeHns. o 0cy opaAMHaT OTNIOXEHbI CTENEHU HanoHeHWs h/d, a o ocu abCcuncc — COOTBETCTBYIOLLIME
3TUM HaMoJIHEHUAM CKOPOCTU V 1 pacxoabl g, BbIPaXXEHHbIE B LOISIX OT CKOPOCTU U PaCcXoa Mpw NOSIHOM HarosIHEHN.

h/d

0 02 04 06 08 1

Puc. 2.1. 3aBucumocTb pacxona q v ckopocTu V oT cTeneHuy HarnonHeHus Tpybonpososaa h/d

" [lobpombicnos A. 5. Tabaunubl 45151 ruapaBandeckux pacieToB 6e3HanopHbIx TPy60npPoBOAOB U3 NOAMMEPHbIX Matepuanos. T. 2. M., 2004.
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InameTp camoTeyHoro Tpybonposoaa, mMoMMmo Tabnumu, MoXeT ObITb onpeaeneH no HoMorpamMmmMe B 3aBUCUMOCTHN
OT CKOPOCTW TEYEHUS XMOKOCTU, YKIIOHa TPyOOoNpoBoAa 1 BENIMYMHBLI PACHETHOIr0 Pacxoaa CTOKOB (puc. 2.2).

S — = imee

Pacxoa, q (n1/c)
LAnametp, d (mMm)

p | I L L1lId Ll I - | NS U
0,1 02 03 05 1,0 2 3 5 10

YknoH, 1(% o)——>

20 30 50 100

Puc. 2.2. Homorpamma ans onpeaeneHns anamerpa caMoTedHoro TpybornpoBoaa

3HAYEHUS MUHUMOSBHO AOMYCTUMbIX YKSIOHOB B 30BUCUMOCTU
oT auameTtpa Tpybonposopa

MuHUManbHO AOMNYCTUMbIE AMaMETPbI U YKJIOHbI, 06ecnednBatoLLme B Tpybax U3 niacTtmMacChl caMmooduLLaioLmne
CKOPOCTU, Heo6Xx0AMMO NoadupaTh, UCXOAS U3 OMNblTa AKCMyaTauun BOAOOTBOASALMX ceTell. MMHUManbHbI ava-
MeTp GbITOBOM rOPOACKOM BOAOOTBOASLLEN CETU PEKOMEHAYETCA NPUHNUMATbL PaBHbIM 200 MM, BHYTPUKBAPTasbHbIN
cetn —160 MM. MMHUManbHbIN AnaMeTp JOXOEBOWN 1 PeaKO MCMNOSb3YEMOW 06LLLECTTaBHOW CUCTEMbI BOLOOTBEAEHNS
YNN4HOWM ceTn cnenyet npuHmumatb 250 MM, BHyTpUKBapTasbHoi cetn — 200 Mm.

MwuHVManbHbI YKNOH TPY6ONpPOBOAOB BOAOOTBEAEHMS [O/HKEH 0OECneyBaTh CaMOOUMLLAIOLLYIO0 CKOPOCTb NOTOKA
B OTHOLLIEHUM PACHETHON YacTuLbl Necka LwapoobpasHoi dopmbl paamepoM 500 MKM 1 MAOTHOCTLIO p = 2500 xe/m>.
MpuUHATbIE HA OCHOBaHWK OMbITa 3KCMyaTaLMm 3HAYEHNA MUHUMAJIbHBIX YKIIOHOB, COOTBETCTBYIOLLMX PA3NINYHBIM
MWHMMaNbHBIM AnamMeTpam, NpeacTasneHsl B Tabn. 2.2.

Tabnnua 2.2
3Ha4YeHUss MMHUMAaJIbHO A,0MNYCTUMbIX YKJIOHOB B 3aBUCUMOCTU
OT AuamMeTpa AN BHYTPUKBapTasibHbIX CETEN

HomuHanbHbI anameTp d, Mm

3HayeHne MUHUManbHOro YKJIOHa 7 0,005-0,007

www.icaplast.ru UKAMNNACT® CopepxaHue
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Mpw anameTpax Tpybonpoeoaos cabilie 200 MM HaMMeHbLLWIA YKIIOH ONpeaensioT no popmye:
) a
i

— i
min a’

(2.1)

roe

d — onameTp TpybonpoBoaa, Mum;

a, — K0apPULMEHT, MPMHUMaeMbIi no pekomerngaunam MICY' n pasHbiii 1 ans Tpy6 s MM anameTpamu 225,
250, 285, 315, 340, 400 n 500 mm, ana anametpa 630 n 800 mm — koapduumeHT 1,1, ona anametpa 1000 mm — 1,3.

PekomeHayeMble HanonHeHus B Tpybonposoaax
CUCTEM BOAOOTBEAEHMS

YacTunyHoe HanofHeHne TpybonpoBOaOB CUCTEM BOAOOTBEAEHMS 06ecneymBaeT yaareHne N3 HUX ra3os, a Takke
MPOMYCK HEYHTEHHbIX BO3MOXHbIX JONO/IHUTESIbHBIX PACXOA0B CTOYHbIX BOA,. PekoMeHayemble HanosiHeHns B Tpybax
pPa3nNuyHbIX AMaMeTPOoB npeacTasfieHsbl B Tadbn. 2.3.

Tabnmua 2.3
3HauyeHus peKkoMeHAyeMbIX HanoJIHEHUIA B TpyOax Anga cuctemMbl BOOOOTBEAEHUS

AvameTtp D, MM <315 340-400 500-800 1000
HanonHenve h/d 0,6 0,7 0,75 0,8

Jns BOOOCTOKOB M CeTEl C HU3KOKOHLIEHTPMPOBAHHbLIMM NMPOMCTOKaMM PEKOMEHAYETCS 6oNiee NoHOE 3anosiHEHNE
TpybonpoBOAOB, T. K. MaKCUMasibHble PACYETHbIE PacX0Abl BOALI HAbM04ATCS YePe3 3HAYNTESbHbIE MHTEPBASbI
BpemeHu (Tabn. 2.4).

Tabnuua 2.4
3HauyeHusa peKkoMeHAyeMbIX HanoJIHeHU A9 BOAOCTOKOB
N HU3KOKOHL,EHTPUPOBaHHbIX MPOMCTOKOB
AvameTp D, mm <285 315-500 630-1200

Hanonnexwne h/d 0,8 0,9 1,0

OnpepeneHne ckopocTy NOTOKA CTOYHBIX BOJ,

3HavyeHns CKOPOCTEN NPUHMMALOT B 3aBUCMMOCTU OT YCNOBUI NPoekTa. [Mpy MUHUManbHbIX YKITOHAX, UMEIOLLIMX MECTO
B 60OJILLUMHCTBE Cly4aeB Ha NpaKkTuKe, MPUHUMAKT MUHMMabHO 40MYCTUMbIE CKOPOCTU, MPU KOTOPbLIX HabnaaeTcs
yOoBeTBOpUTENbHASA paboTa BOAOOTBOASALLMX CETEN. DTV MUHUMAJIbHO AOMYCTUMbBIE CKOPOCTM 3aBUCHT OT TPaHC-
NopTMPYIOLLEN COCOBHOCTM MOTOKA 1 ONpeaenstoTCs YCIOBMSIMU OCaXKAEHMSI MEXaHNYECKUX MPYIMECE Ha TOTKOBOW
4acTu TPYObl. 3HAYEHUST PEKOMEHAYEMOWN CaMOOUMLLIAIOLLLEN CKOPOCTU yKa3aHbl B Tabnuue 2.5.

Tabnmua 2.5
3Ha4yeHUss MMHUMaJIbHOVM CaMOoOoYMLLaloOLLLEei CKOPOCTU NOTOKa

AvameTtp D, Mm 285-400 500 630-800

Mm/c 0,7 0,8 0,9 1,0 1,15

min’

"BopoHos 0. B., slkosnes C. B. BogooTseneHne v 04ncTka CTo4Hbix Bog: MICY. M., 2006.
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Mopspok BbiInonHeHUs rMapPaABAMYecKUX pacyeTos He3HanopHbIX Tpybonpoeoaos

Tabnuubl' ona rmgpaBnMyeckoro pacyeTta 6e3HanopHbIX TPYGONPOBOAOB CUCTEM BOLOOTBEAEHMS PACCUUTaHbI
no dopmynam (2.2) n (2.3):

o .

l_(2'g'4'R)’ ( . )
K a

2=02- (4—_’}?) , (2.3)

roe i — yKinoH TpybonpoBoaa;

A — KOO DULMEHT rMapaBINYeCcKoro ConpoTmBIeHNs TPyO6onpoBoaa;

V — cpenHas ckopoCTb TEHEHUS XNOKOCTU, M/C;

b — HekoTopoe nogodbue TeveHus (b < 2 — nepexogHas 061acTb rMapaBINYeCcKNX CONPOTUBSIEHUIA,

b > 2 - kBagpaTuyHas 06nacTb);

g — yckopeHne cBo60AHOr o0 nageHns, M/c?;

R - rnapasnuyeckuii paanyc noToka, M; Npu NOJHOM HaNOMHEHNN KPYINOLVIMHAPUHECKON TPYOLl 4+ R = dp(ru,e
dp — pacyeTHbI BHYTPEHHUIA AnamMeTp TpyObl, M);

K, - K09hPUUMEHT 3KBNBANIEHTHOW PABHOMEPHO3EPHUCTO LLIEPOXOBATOCTU, MM;

0L — MMUPUYECKIMIA NOKa3aTesib CTerneHu, 3aBNCALLNIA OT BENNYMHBI K.

Mpumep pacueTa

M3 dopmynbl (2.2) onpenensiem 3HaveHne an” Mpwv NosIHOM HamnoNHeHun Tpybonposoaa:

v bn_ i'2'g'dp.

g N (2.4)

3artem n3 hopmyiel (2.5), 3aaasasicb 3Ha4E€HNEM CKOPOCTM V, NPy NOAHOM HanoHeHKM TPy6oNpoBoaa, onpeae-
naem 3HaveHue b, v, aanee, 3Ha4eHne an” . MNocne atoro cpaeHvBaeM nojly4eHHOE 3HaYeHne an“ CO 3Ha4YeHnem
bn
V, ", nony4eHHbIM 13 hopmyiib (2.4).

Re

b — 3 _ 1g KB 25

: IgRe,, (2.5)
roe

500-4-R, N .
Re = — % ~dweno PeiiHonbaca, COOTBETCTBYIOLLEE Havay KBaApaTuiHON obnactu
° TMAPaBMYECKMX COMPOTUBIIEHU TYPOYNIEHTHOrO TEYEHNS XMOKOCTH;
V-4 R .

Re,= — dakTnyeckoe ymcno PenHonbaca;

V — KOODPULEHT KUHEMATNYECKO BA3KOCTU XNOKOCTU, M?/C.

Ecnu oHn He coBnagatoT, 3a4aeMcsi HOBbIM 3HA4YEHUEM an", noacTtaensemM ero B gopmyny (2.5) n nostopsiem
pacyeTbl. TN pacyeTbl BLIMOMHATCA OO TeX rnop, noka oba 3HavyeHus an” (T. €. nonyyeHHble n3 dopmyn (2.4)
1 (2.5)) He coBnaayT. MNocne Toro kak 6yayT onpeaenexst V, 1 b, no popmyne (2.6), paccumTbiBagM 3Ha4eHME CKO-
pocTu V,, Npu Opyryx HanonHeHusx Tpybonposoaa.

Ita

V., (R)\Y
7H=<R_H) . (2.6)

n n

3HadeHus R, v R, ang pacuyeta V, 6epem 13 T1abn. 2.6.

! MpunoxeHne B.
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Tabnmua 2.6
3Hauyenus R, n R, nna pacuyetaV,

HanonHenue h/d R, m

0,1 0,00635
0,2 0,01206
0,3 0,01709
0,4 0,02142
0,5 0,025

0,6 0,02776
0,7 0,02962
0,8 0,03042
0,9 0,0298
1,0 0,25

[MpY N3BECTHbLIX 3HAYEHMSAX CKOPOCTEN V 1 NNOLLLAOEN XXNBOrO CEYEHUS NOTOKA () PACCYUTBLIBAETCS PACXOA, Xna-
KOCTUM ¢ NP PasnunyHbIX HaNnosHeHusx Tpybonposoaa h/d:

qg=V-o. (2.7)

Mpumep ruppaBnnyeckoro pacyerta

MprBenem ycnoBHbI Npumep rugpasnndeckoro pacyeta MMM rodbpuposaHHOW TPyObl HAPYXHLIM AMAMETPOM
200 MM (pacyeTHbIli gnameTp dp =173,5 mm), NPONOXEHHO ¢ yknoHoMm 7= 0,008. TpebyeTcs onpefennTb CKOPOCTH
TEeYeHWS 1 PacXOAbl XNAKOCTW Npy ee HanonHenusax h/d= 0,3 + 1,0.

3HadeHune K nnacTMacCoBbIX TPYO B OTEYECTBEHHON NPaKTUKe NMPOeKTUPOBaHNs NPUHATO paBHbIM 0,01 Mm
(a=0,258).

Pewenne. M0CKOMbKY B UCXOOHbIX AAHHbLIX HET 3HAYEHUA CKOPOCTM Te4eHnsa V,, , napameTp b, Halaem Cneayoumm
obpasom:
1) no dpopmyne (2.3) onpeaenm KO3POULMEHT A

a 0258
A =0,2-( ue ):0,2- (%) = 0019273 ;

d, 1735
2) n3 dopmynbl (2.2) onpeaenmm an” :

by 2°g8+di 2:981-0,1735-0008
Yo = A N 0,019273 =14130 m/c;

n

3) noce aTOro 3afaemMcs 3Ha4eHMeM CKOPOCTU Te4eHNsa 1V, Npu NoJsIHOM HanosiHeHuy Tpy6onposoaa
(ona Hayana pacyeTos NpuHuMaem V, =\ ann ):

V=N VPn=N14130=1,1887 m/c:

Moactaensaem HaoeHHOe 3Ha4eHue V| B 3HaMeHaTe b GopMysibl (2.5) 1 paccHnTbIBaEM 3Ha4eHue b

lg 5001735
0,02
by=3- : =1,723.
lg 1.1887-0,1755
131-10°

KoadpdurumeHT knHemMaTn4eckom BA3KOCTM NpueeaeH ans soabl npu temnepatype 10° C. Bo3Boanm 3HavyeHne
ckopoctn V, = 1,1887 m/c B cTenenb b, = 1,723 n CpaBHMBAEM CO 3Ha4eHUEM

Conepxanue C}M KA”"ACTO www.icaplast.ru
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an” = 14130, nony4eHHbIM 13 popmynbl (2.4):

V.o = (1,1887)173= 1347 m/c.

MocKOsbKY OHU HE COBMaAloT, MPOA0IIKAEM PacHeT, MPUHAB V, paBHbIM, Hanpumep, 1,223 M/c. o aToMy 3Ha4eHMo
V,, paccuuTtbiBaeM b, (1,71805), asatem V,"" (1,4130) 1 BHOBb CpaBHMBAEM CO 3Ha4YeHVeM V""", NoNy4eHHbIM 13

dopmynbl (2.2). Mockonbky 06a NnapameTpa coBnaaaloT, NPUHUMAeM an” =1,223 m/c;

4) nanee no dopmyne (2.4) onpeaensieM CKOPOCTU TEHEHUS N pacxobl XUAKOCTU (2.7) Npy pasfinyHbIX HanosHe-
HUsX TPyGonpoBoaa, umes B Buay, 4to b, = 1,71805 n a.= 0,258, n faHHbIe 3aHOCKM B TabnuLly.

Tabnua 2.7

CKODOCTVI Te4YeHuUuda n pacxogbl XKWOKOCTU

Hanonuenwue, CkopocCTb, Pacxon, Hanonxnenue, CKopoCTb,
h/d M/c n/c h/d Mm/c
0,3 0,9256 5,449 0,7 1,3845 24,566
0,4 1,0920 9,456 0,8 1,4118 28,648
0,5 1,2229 14,448 0,9 1,3907 31,157
0,6 1,3203 19,767 1,0 1,22288 28,897

CroiikocTb K ruapoabpasneHoMy U3HOCY

MM rodprpoBaHHbIe TPYObI UMEIOT BbICOKYHO CTOMKOCTb K rmapoabpa3nBHOMY U3HOCY, 4TO 00yCnaBnMBaeT LLesieco-
06pa3HOCTb VX MPUMEHEHUS [N TPAHCMOPTUPOBKN XUAKOCTEN C COAEPXaHNEM TBepAbIX YacTul,. [Mpy npyuMeHeHnN
MMM rodprpoBaHHbIX TPYO B CETAX BOAOOTBEAEHNS C COAEPXKAHNEM TBEPAbIX HaCTUL, U3HOC OYAET COCTaBNATL OKOJIO
0,5 MM 3a Becb 50-n1eTHMIA BKCyaTalMOHHbI Nepuoa, U UM MOXHO NpeHebpeyb.

Tpybbl N3 acbecToLemMeHTa

=
= 3,0 —
)
z
2 25 / Tpy6bl U3 CTEKNOMIACTHKA
= ]
e
Q /
20 |-
\
-
1.5 |- 4 6EeTOHHbIE TPYObI
FL \
1oL ’ /// // \ Kepamuyeckue Tpybbl

MpoekTnposaxue Tpy6onpoBoaoOB HAOPYXHLIX CETEN BOAOOTBEAEHUS

TpyObl N3 MBX

Tpy6bl N3 M1

0,5

0 200000 400 000 600 000
KOJNIMYECTBO LIMKIOB BO Bpems nccnegosaxmsa, N
Puc. 2.3.

CrovikocTb K ruapoabpasvBHomy nsHocy. JaHHeie nccnenoBaHusi Technische Universitédt Darmstadt
( TexHonornyeckoro Ynusepcuteta fapmiwtaara, [epmaHusi), npoBeaeHHoro Ha ocHoBaHum DIN 19534
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XuMunueckas cTomkocTb'

MM rodppuposaHHbie Tpyosl MKAMJIACT 06n1aaatoT BbICOKOM XMMUYECKON CTOMKOCTBLIO K AENCTBUIO OObLLMHCTBA
arpeccuBHbIX CPen, NoA BO3AENCTBUEM KOTOPbIX TPAAVULMOHHbBIE MaTepuanbl KOPPOAMPYIOT U CTApPEIoT.

Kak n Tpy6bl N3 NoAMaTuneHa, NoanunponmuieHoBbie TPYObl YCTOMUYNBLI K AEACTBUIO CUSbHBIX LLENOYEN, CUIbHBIX
1 cnabbiX MUHEpPasbHbIX KUCOT, PACTBOPOB CoMel, anndaTnieckux yriesoaopoa0B U MUHEPaSibHbIX Macer.
MM rodppuposaHHblie Tpydbl MKATJTACT o6nagatoT HU3KOW Mapo- 1 ra3onpoHuLaemMocTbio. 1o cpaBHEHMIO C
Tpy6amMu 13 NnonnaTuneHa y Tpyd n3 nonunponuieHa oTCyTCTBYET pacTpeckmBaHne noj B034eNCTBUEM MOBEPX-
HOCTHO-aKTMBHbIX BELLECTB, 4TO OCOOEHHO BAXKHO MPU UX UCMOJIb30BAHUN B CUCTEMAX XO39CTBEHHO-0ObITOBOW
KaHanusaumu.

Cnocob npoknagku, rnybuHa 3anoxeHus Tpybonposoaos
u3 NN roppuposaHHbIX TPY6 U NX pacnonoxexune
OTHOCUTENbHO APYrMX KOMMYHUKALMIA

Mpoknaaky ceten BogooTBeaeHuns n3a MM rodppupoBaHHbix TPYO cneayeT npeaycMaTpmBaTh, Kak NpaBuio, noa-
3eMHOl. HaazemHas n Ha3emHas Npokiaaku TpybonpoBOAOB HA TEPPUTOPUN HACEEHHbIX MYHKTOB HE AOMYCKAOTCS.
XoTsa 3amep3aHne BOAbl B MONINMNPOMNUIEHOBLIX TPY6ax He Bbi3bIBAET Pa3pyLUEeHUst UX CTEHOK, B OT/IMYME OT Tpyo
M3 4yryHa u ctanam, ogHako Hananyme B BOAOOTBOASALLEN CETU NeASHbIX MPOOOK MOXET HapPYLLUTb HOpManbHoe PyHK-
LIMOHMPOBAHNE CUCTEMbI BOLOOTBEAEHUS, YTO 00YCNOBIMBAET HEOOXOAMMOCTbL yyeTa ryOMHbI NPOMepP3aHns FrpyHTa
B MecTe yknagku Tpybonposoaa.

PacnonoxeHne ceten BOAOOTBEAEHNS HA FEHEpPasbHbIX MaHax, a TakkKe MUHUMaNbHbIE PACCTOSHUS B NaaHe
1 NpU NepeceyveHnsix OT HAPY>KHO MOBEPXHOCTU TPYO 40 COOPYXKEHWUI N MHXEHEPHbIX CeTeln A0IKHO MPUHUMATbLCS
cornacHo CHwul111-89-80.

Mpwn napannensHo Npoknagke y4actkm Tpybonposoaos 13 MMM rodpprpoBaHHbIX TPYO cneayeT NpoeKkTMpoBaTh,
Kak NpaBuio, HUXE BOAOMNPOBOAHbLIX JIMHUI (B TOM YMCIIE Y N3 NMIaCTMACCOBLIX TPYD), NPU 3TOM PaCcCTOsSIHUE MeXAy
HUMU O0JIHKHO COCTaBNSATb HE MeHee 1,5 M B CBETY.

Mpn nepeceyeHnsx c TpybonpoBoaamMum, TPAHCMOPTMPYIOLLVIMU BOAY MMTBEBOMO KA4eCTBa, TPYOONPOBOAbl CUCTEM
BOLOOTBEAEHMS 1 TPYOONPOBOAbI, TPAHCMOPTUPYIOLLIME OYPHO NaxHYLLUME XUOKOCTU, CleayeT NpoknanbiBaTb HUXE
He MeHee YyeM Ha 0,4 m.

YyacTku cucteMbl BOOOOTBEAEHUS MOTYT MPOXOANTL Bbille TPyOONpPOBOA0B, TPAHCMOPTUPYIOLMX BOAY NMUTbE-
BOro KayecTBa, HO JaHHble y4acTKn 06s3aTeNbHO AOJIKHbI ObiTh 3ak/t04YeHbl B PyTASPbI, NpY 3TOM pacCcTosiHUE
oT Kpas dyTnsipa oo nepecekaeMoro TpybonpoBoaa B Kaxayt CTOPOHY OO/IXKHO COOTBETCTBOBATbL B IMMHUCTbIX
rpyHTax — He MeHee 5 M, a B KpYNHOOB/IOMOYHbIX 1 rnecyaHbix — 10 M.

Mpwv napannensHOW NPOKNaaAKe ¢ APYrMMU KOMMYHUKAUUSMN (KaBenbHble CETU, TEMIONPOBOAbI...) PACCTOSIHNE
Mexnay Tpy6onpoBoaoM cucTeMbl BOA00TBeAeHUS 13 [T rodprpoBaHHbIX TPY6 1 APYrMUM KOMMYHUKALMSIMA J0J1XK-
HO ObITb Tak1M, YTOObI MPY PEMOHTHBIX paboTax Ha 3TUX KOMMYHUMKaLMSX TPyOONpPOBOA CUCTEMbI BOAOOTBEAEHWS
He Obln NOBPEXAEH.

Mpoxoa MM roppupoeaHHbIX TPY6 Yepes cTeHKN GETOHHbIX KONOALEB

Mpoxopn, Tpy6onposona 13 MM rodprpoBaHHbIX TPYO NpM NepecevyeHnn CTeHoK X/6 konoaues (PyHOAMEHTOB
30aHNI) NPOEKTUPYETCS C UCMONb30BAHMEM 3ALUMTHBIX MYPT AN UCKIIOYEHUS Nepeaayn Harpy3ku Ha Tpybonpo-
BOZ, NpY HEpaBHOMEPHOW 0Caake NnepecekaemMoro coopyxeHus 1 Tpybonposoga. YcCTaHOBKa 3alUMTHON My Thl
B CMOTPOBOI konofel, n3 6eToHa ocyLLEeCTBASeTCs NyTeM Gpukcaumm MydTbl B KONIOALUE C MOMOLLBIO LEMEHTHOIO
pacTtBopa.

Cnepnyet 06paTnTb BHUMaHWNE Ha TO, YTOObI OTBEPCTUE B KOJIOALE MMENO AMaMETP, MaKCUMasbHO NMPUBMXXEHHBIN
K HapPY>XHOMY AnamMeTpy 3awmnTHON MydThl. Bce obpasoBaBLumecs wenm HeobxoanmMo 3anofHUTb LLlEMEHTHbIM
pacTBopoM. [JonyckaeTcsa Npon3BoauTb Gukcaumio MydTbl PAaCTBOPOM B HAAETOM Ha NpeaoxpaHaemMylo Tpyoy

' MoapobHasi uHpopmaLms n TABSINLIA XUMUYECKOM CTOMKOCTU TPYE u3 I npuseneHs: B [MpunoxeHun b.
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cocTosHun. B aToM crydae Heo6xoammo 06ecnedmTb KECTKYI0 0rnopy CBOGOAHOMO KOHLA TPYObI C MOMOLLbIO MOACHINKNA

FPpyHTa 40 NOJIHOIoO CXBaTblBaHNA 6eToHa.

Mpoknaagka Tpy6 Ha onopax

Puc. 2.4.
lpoxon ropprpoBaHHbIX TPYO Yepe3 CTeHKM GETOHHbIX KO/I0ALEB

Mpwn npoekTnpoBaHun Tpydonposoaos 13 MMM ropprpoBaHHbIX TPYO, NPOSIOXKEHHbIX HA 3cTakagax, KpoHLITeHaxX
M T. M., HeO6XOAMMO NPaBUSILHO PACCUYUTLIBATb PACCTOSIHNE MEXAY OnopamMu, MOCKOJIbKY HaxoAsLLMecs Mexay orno-
pamMmu cekuumn Tpybbl Co BpemeHeM aedopmupytotes (nposucatoT). Onopbl Bcerga A0JXHbl YCTaHaBAMBATLCS NO[,
coeavHuTeNbHbIMU MydTamu. PekomeHayemoe OonyCTUMOEe 3Ha4YeHne BeMUYnHbI Npornda He JO/MKHO NMpeBbillaTb

3% 0T paccTosHUSA MeXxay ornopamm.

Tabnuua 2.8

PacctosHue mexay onopamu MM Tpy6onpoBoaoe ua rodppupoBaHHbIX TPYO

HoMuHanbHbIN HAPYXXHbIN
AvaMeTp, MM

110
160
200
225
250
285
315
340
400
500
630

MakcumanbHo gonyctumoe
paccTosiHMe Mexay onopamMmuv, M

1
1,25
1,50
1,75
2,00
2,25
2,50
2,75
3,00
3,50
4,00

Papauyc narnba MM roppuposaHHbix TPYy6

MwuH1MarnbHOe JoNyCTUMOe 3Ha4YeHne paguyca narnba ans N ropprposaHHoin Tpyosl MKATJIACT ¢ ABYXC/IOAHOWN
cTeHkol cocTaBnsieT 40 ouameTpoB n3rnbaemoi TpyObl. B noBCeHEBHOM NPaKTMKE NP CTPOUTENBCTBE HAPYXHbIX
ceTel BoOO0o0oTBeAeHUs rodprpoBaHHbIe TPYObl YCTaHABIMBAIOTCS MO MPSIMOM NIMHUK, HO B PSAE Cly4YaeB yCI0BUS
npoknagky Tpybonposoaa MoryT notTpeboBaTb HEKOTOPOro OTKOHEHWS OT 3a4aHHOM NPSIMOJIMHEAHOCTU.

www.icaplast.ru
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Heobxoammo nsberatb JONOSHUTENBHOIO HanNpsiXXeHns B MypTOBOM coeanHeHnn. MakcrmanbHO JonycTMMOoe
YrNI0BOE CMeELLEHME B MY(PTOBOM COeANHEHUN TODPUPOBAHHLIX TPYO ykaszaHo B Tabsn. 2.9:

Tabnua 2.9

JAonycTumoe yrnoeoe cmelieHne B My¢pTOBOM COeANHEeHUN

MakcumanbHO gonycTtumoe HapyxHbii anameTp
YIJIOBOE CMeLLeHue TPyObl, MM
2 < 315
1,5° 315-630
1° > 630

BospeiictBue BHELWHMX HArpy3oK Ha Tpy6onposogn,
u3 MMM ro¢ppupoBaHHbIX TPYH

MoasemHbIi TPyGonpoBoA cnucTeMbl BOA0OTBEAEHMS U3 [T rodprpoBaHHbIX TPYO paboTaeT COBMECTHO C OKpYy>Xa-
IOLLMM €ro rpyHTOM. MPYHT co34aeT COOCTBEHHYIO HAarpyaKy, 4ENCTBYIOLLYIO Ha TPYOONPOBOA, U NepenaeT Harpy3kn
C NOBEPXHOCTU, HAaNPUMep, OT ABMXKYLLEFOCS UM CTOSILLLErO Haf, HAM TpaHcnopTa.

/.---

v
3

Puc. 2.5a. Boaaevicteue Ha [11 Tpyby, Puc. 2.56. BosspatueHue [11 Tpy6bl B UCXOAHOE MOJIOXEHNE
ee gepopmauums ¢ nepenadei ycuims 6naronaps ee cBOKCTBaM (9/1aCTUHHOCTb U YIPYrocTb)
Ha marepuvarn o06ChInku W A0CTatoO4HOMY YriJ/IOTHeHUIO 3ariOJIHSOLero TpaHLueo marepuasia

BepTukanbHas nedopmanma cBo60aHON TPpyObl NOA AENCTBUEM CUJIbl PACCUHUTLIBAETCS N0 dopMmyne:

_ 001875F

J SN (2.8)

JelicTBre BepTukanbHOM Harpy3km NpuBoamT K AedopmMaLmm TpyObl, YTO Bbi3bIBAET FOPM30HTASbHbIN OTMNOP FPYH-
Ta. C yBenmnyeHnem gedopmaumnm ropnsoHTanibHas cCocTaBnsoLLan AaBneHns rpyHTa yBennmymBaeTcsi, NOCTENEHHO
rnepexons OT NacCUBHOM GOPMbI B aKTUBHYIO. 11 MOIMNPONUIEHOBLIX FOpPUPOBaHHbLIX TPYO OTNOP rpyHTa 3acblm-
KU1 SIBNSIETCS CYLLECTBEHHLIM (PakTOPOM 06ecneyeHns ONrOBPEMEHHO CTabUNbLHOCTU KPYITIOro CeYeHNst TPYObI.
B atom cnyyae dopmyna (2.8) npeobpasyeTcs B:

i: CI'q
D, C,-SN+C,-E, °

(2.9)

roe
{ — IHTEHCBHOCTb BEPTUKA/IbHOWN Harpy3kun rpyHTa, Mrla;
SN — KonbueBas XecTkocTb TPy6bl, MMa;
E’,— cexywmin moaynb rpyHTa (cm. nanee), MMa;
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C,— k03 OULMEHT BAMAHNA Ha AedopMaLmio MHTEHCMBHOCTU BEPTUKANLHOW HArpy3Ku FpYHTa;
C,~ KO3POUUMEHT BANAHNSA Ha AePOPMALMIO KOJbLIEBOI XECTKOCTU TPYObl, MOXHO NPUHMMATL paBHbiM 0,15;
C;— KOaPDULMEHT BAMSHUS Ha AedopMaLmio CEKYLLErO MOAYIIS IPYHTA, MOXHO NpuH1maTh pasHbiM 0,06.

dopmyna (2.9) cooTBETCTBYET KilacCMYeCcKoMy ypaBHeHUto LLiIneHrnepa 1 ncnosib3yeTtcs ansa onpeneneHns 0THO-
CUTENTbHON ,u,ecbopmau,mm pr6bl NMpakTn4eckn BCeMn ctTaHgapTaMn n CTPOUTENIbHbIMU NpaBuiaMn C TeM UIN NHBIM
co4yeTaHneM N 3Ha4eHnem KOGd)d)I/ILI,I/IeHTOB B HncnuTene n 3HamMeHartene.

Poccuiickne ctpouTtensHiie npasuna Cl 40-102-2000 ncnonb3yoT ClenyoLLyo pa3HOBUAHOCTb YPABHEHMS :

[ _ 125-011-¢q
D, 0,15-SN+006-E,

m

(2.10)

CexyLumin Mmoaynb rpyHTa £, 3aBUCUT HE TOJIbKO OT CTEMEHU YIIOTHEHUS, HO 1 OT TUNa rpyHTa.

AHanu3 gaHHbIX, NpuBeaeHHbIX B TabJ1. 2.10, nokasbiBaeT, 4TO Npu Npokiaake TpydbonpoBoaa ¢ NpMMeHeHneMm
rPYHTOB 06PAaTHO 3aChINKM rpynn 2, 3 1 MEXaHN4eCKOro YrIOTHEHMSA BENnYMHa £, MOXeT cocTasnsaTb 2,5-3,0 MMMa.

BnusiHne Harpy3kmn TpaHcnopTa pacCyYMTbiBAETCS C MPUMEHEHMEM pacrnpeaeneHns gaBneHuns no teopum byc-
cuHecka. MakcumanbHoe BepTUKanibHOE OaBfeHNe MMeeT MEeCTO HENOCPEACTBEHHO MO, TOYKOW MPUTOXEHUS
Harpy3ku T v onpenensieTcs ypaBHeHNEM

T
QT: 0;478 * ? ’ (211)

roe
T — Bec TpaHCNOpPTHOro cpeacTea (Ha ocb), kKH;
H — rnybuHa 3achbInkuy Tpybonposoaa, M.

Tabnmya 2.10
Onpepaenexve 3HauyeHus E° (MIMa) B 3aBUCMMOCTM OT TUNa rPyHTa U CTENEHU ero yrnjioTHeHns

Mpynna > YNNOTHEHHbIV
Tun rpyHTa HeynnoTHeHHbI
rpyHTa nopa KOHTPOJIEM
1 Menkuin KOHrnoMepaT ropHbIX NOpPoS, 0,7 2,0-5,0
2 Cmecb necka un rpaBums 0,6 1,2-3,0
3 Cynecu v CyrinHku 0,5 1,0-2,5
4 MnbIBYH, rMuHa <0,3 0,6
5 Topd, MeP3bIN FPYHT, c»iaanble 0610MKM, 05 1.0-2.5
CTPOUTENbHbIA MyCOp

Harpyska rpyHTa Ha MeTp anuHbl Tpy6onposoaa Q,.(H/m) moxeT GbiTh onpeaeneHa nnbo no MeToay «B Hackinm»,
nmbo «B TpaHwee». MeTopn «B Hacbinu» gaeT 6osiee TaXesble YCIOBUS HarpyXXeHus :

Q,=vy-H'D, (2.12)
roe

Y — MAOTHOCTbL rPyHTa (HopManbHo 18—-19 KH/M3).
[na TpaHwewu Harpy3ka Ha 20% Huxke BcneacTeme apodHoro addekra:

Q,=08-y-H-D. (2.13)
Koraa ypoBeHb rpyHTOBLIX BOA, MPEBLILLIAET YPOBEHb YKIaaKku TPyGonpoBoaa, MiOTHOCTb FPYHTa YMEHbLLAIOT 10

KaXyLL,encs NIOTHOCTU rpyHTa B BoAe, 00bl4HO 11 kH/MB.
O6LLee BepTUKabHOE AABNEHVE MPYHTA, UCMONb3yeMoe B popmyne (2.10), onpenensercs kak cymma:

q=0;/D+q,. (2.14)
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Mpumep pacueTa:

MM rogppuposaHHas Tpyda MKAMJIACT ¢ HapyxHbiM anameTtpom 400 mm (0,4 M), COOTBETCTBYIOLLLAA Kjlaccy
xecTkocT SN 8 1 nmetoLas HopMaTMBHYIO KOJbLEBYIO XeCTKOCTb 8 kH/M? (0,008 MIMa), yknaabiBaeTcs Ha kadye-
CTBEHHO MOAroTOBJIEHHOE OCHOBaHWE, Nadyxu 1 6oka TpyObl 3aCbINatoTCs NECKOM U YrIOTHSAOTCS (CM. Tabn. 2.10)
£, =3,5Mrla. Tpyba 3ackinaerca rpyHTOM MI0THOCTLIO v = 19 kKH/M3. BeicoTa 3ackinku /=4 M. HazeMHbIi TpaHc-
nopT ¢ oceBoi Harpy3kon 7' =260 kH (26 TOHH).

1. Harpyska rpyHTa (2.12)

Q,= 19-4-04 =304 xH/m .

2. [JaBneHune OT TpaHCNOPTHOM Harpy3kn (2.11)

q,= 0478 -260/4°= 7,76 kH/m’ .

3. CymmapHoe BepTUKasibHOE AaBneHne Ha Tpyoy (2.14)

q= 304/04+7,76 = 76 + 7,76 = 83,76 xH/m> = 0,08376 MIla .

MpUHAB 3TV HOPMasbHbIE A1 CTPOUTENBLCTBA NOA3EMHOr0 TPybonpoBoaa ycnosus, no popmyne (2.10) onpeaennum
nedopmaumio Tpybbl, paccUnMTaHHYO B COOTBETCTBUM C POCCUNCKUMN CTPOUTENbHBIMW MPaBuUiamMun:

f  125-011-008376
D~ 0,15-0008+ 00635

m

=0,0545 vin 545 % .

Crartnyeckuii pacyer no craHpapty ATV-DVWK-A 127

Ctatundeckuii pacdeT ATV 127 ocHoBaH Ha ctaHaapTe ATV-DVWK «CtaTtuyeckmne pacyeTbl A1 KaHaIM3aUMOoHHbIX
KaHasoB 1 TPyOoNpoBOA0B», pa3paboTaHHOM paboyeit rpyrnnon 9KCNepTHON KOMUCCUN FePMaHCKOro 00beanHEHNS
no npob6nemam BOAHOIO XO39MCTBAa, CTOYHbIX BOA. TpeTbe n3aaHne oka3anochb NOSE3HbIM 418 CTaTUYECKOM OLEHKN
NoA3eMHbIX KaHaIM3auNOHHbIX KaHaIoB U TPyOONpPOBOAOB M HALLNO MEXAYHApPOAHOE NPU3HaHMe.

Bcnencreue nosiBNeHMs HOBbIX 3HaHMIN B 06n1acTy cTaTuku Tpyd (MCNbITaHWs, CpaBHEHME C METOAOM KOHEYHbIX
3/1IEMEHTOB, EBPOMNENCKasa CTaHAAPTM3aLUmMsa U T. 41.), @ TakXe BBMAY pa3paboTkm HOBbIX TPYOONPOBOAHLIX KOHCTPYK-
LM (Hanpumep, TPpy6 ¢ NPOGUAMPOBAHHOM CTEHKOI), NOSIBUIACh HE0OX0AUMOCTb ,OPabOTKM pa3fINyHbIX Pa3aenioB
VIHCTPYKLMIA, 0600OLLEHHbIX B 4AHHOM, TPETbEM N3OaHUM HOPMATMBHOM AOKyMeHTauumu ctaHoapta ATV-DVWK-A 127.

Ha ocHoBaHuu ctangapTta ATV-DVWK-A 127 6bina pa3paboTaHa nporpaMma CTaTM4eCKuX pacyeToB Ans KaHa-
nmn3aumoHHbix Tpyo. 3aBog UKAMJIACT pacnonaraeT AaHHOVW NMPOrpaMMon U roTOB NMPOKOHCYJILTUPOBaTh
Bac nnu BbINOJIHUTb pacyeT Ha OCHOBaHMM Bawwux gaHHbiX. Moxanyiicta, o6pawaintTechb no tenedoHy:
(812) 677-21-33.
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Tabrmua 2.11

AonycTtumas rmy6uHa sanoxeHus MM roppupoeaHHbix Tpyo UKAMJIACT
B 3aBUCUMOCTMU OT HAarpy3ku U CTerneHn yrnjioTHEHUS rpyHTa

BbiLe YPOBHS FPYHTOBbLIX BOJ, Huvxe ypOBHS FPYHTOBbLIX BOA,
YnnotHeHue YnnotHeHue
TR — FnybuHa rPyHTa KOHEYHOro fy6uHa rPyHTa KOHEYHOro
3aN10XXeHus, 3anosIHeHus no 3a10)KEeHns, 3anoJiHeHus no
V] meTtoay MpokTopa, M meTtopay MNMpokTopa,
%, HEe MeHee %, He MeHee
OtcyTcTBYET 4-5 91 3-4 92
6-7 93 4-6 94
>7 95 >6 95
1-2 93 1-2 94
2-4 91 2-3 92
JlerkoBow 4-5 92 3-4 93
TpaHcnopT 5-6 93 4-6 94
7-8 95 6-7 95
>8 96 >8 96
1-2 96 1-2 96
2-4 92 2-4 93
lpy3oBoiA 4-6 93 4-5 94
TpaHcnopT 6-7 94 5-6 95
7-8 95 6-7 96
>8 96 >7 97
lMpumevaHune:

JaHHbIEe M0 KOHTPOJIIO CTENEHU YIJIOTHEHWS TpyHTa no metony lpokTtopa conepxarcs B ctaHaapTe DIN 18127:1997 «[pynnbl
cTpouTenbHble. ViccnenoBaHus v ucrnbsiTaHus. Metoa lNpokTopa».

JaHHbie IBRsIlOTCS OPUEHTUPOBOYHbIMY U MPU MPOEKTUPOBAHUMN PELLEHME O NMPUMeEHeHUn TPyb crenyeT NPpUHUMaTb Ha OCHO-
BaHWM pacyerTa.

MpoekTuposaHue Tpy6onpoBOAOE HOPYXHBIX CETEN BOQOOTBEAEHUS

PA3LEJI 2
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Pasgen 3.
TpaHcnopTpoBaHMe, XpaHeHue
N BXOAHOWU KOHTPOJIb

TpaHcnopTMpoBaHMe U XpaHeHue

MepeBo3ka TPyO aBTOTPAHCNOPTOM A0JDKHA YAOBNETBOPSTh C/ieAyoWuM TpeGoBaHUaM:

e TpyObl HEOOXOANMO NEPEBO3UTb UCKITIOYNTESTIBHO KY30BHBLIMU FPY30BMKaMN NN FPY30BUKAMMU,
OCHaLLEeHHbIMY 6OKOBBIMUY OFrPaHNYUTENSMU, YCTAHOBIEHHLIMY YEPE3 Kaxable 2 M,
BbICTynatoLe 3a 3aaHnin 60pT KOHUbI TPYO He A0JSIKHbI NpeBbiwaTth 1 M;

® eCc/M NepeBo3ATCS HECBSA3aHHbIe TPYObI, TO BO BPeMsi UX MOrpy3ku ciieayeT cobnioaath Te Xe npasuna,
4TO 1 NS CKNaanpoBaHns (CM. HUXKe B HAacTosLWweM Pasgene);

e TpyObl YKIIaablBaOTCA pacTpybammu nonepemMeHHOo C rnaakuMy KOHLAaMM, U Kaxaplii Cio HeoOXoauMOo OTAeNATb
OT APYroro AepeBsHHbIMY NPOKIaakamm;

® BO BPEMS TPAHCMOPTUPOBKN TPYObl AO/MKHbI OblTh 3aLLUMLLEHBI OT BO3MOXHbIX MEXaHNYECKMX MOBPEXAEHNI
MeTaIMYeCKMMM YaCTAMM FPy30BKMKa, TAKUMU Kak BbiCTynatoLme 60/Thl, Lenn 1 T. A.;

® HecBsA3aHHble TPYObl AOKHbI ObITb 3aLLMLLEHBI OT LiapanaHbs MyTeM YCTAHOBKM NPOKIaa0kK U3 KapToHa
1 0OCOK, HanpuMep ycTaHaBIMBaeMbIX Mo Lenb, CKPennsioLLyto 6opTa a/MallmnHbl;

e TpyObl PAa3HOro AMamMeTpa MOXHO TPaHCMOPTUPOBATbL TENIECKONMMYECKM APYr B ApYyre.
M3bsaTne TpyO, HAXOOALLMXCS B TENIECKONMMYECKOWN YNaKoBKe, MPOM3BOAMTCS MPU MOMOLLM
BCMOMOraTesibHbIX CPeAcTB, UCKIOYaloLWMX NoBpexaeHmne Tpyo;

e BO n3bexaHune NpoaoabLHOro NnepemMeLLeHns, nepekaTbiBaHUS UM NageHus Npu ABMXEHUN TPyObI
LOJKHbI OblTb HAOEXHO 3aKPereHbl.

Kaxpas naptus oTrpykaeMbix TpyO NpoBepSieTCS nepen, oTnpasKkoii. [epeBo34mK HECET MOJIHYI0 OTBETCTBEHHOCTb
3a ,0CTaBKy TOBapa B HaAJ1eXaLLlEeM COCTOsiHUN. B CBOIO o4epeab nosyyaTenb OOSIKEH MPUHSATL NOSy4aeMblil TOBap.
Y6enuTbesi B OTCYTCTBMM Bpaka 1 NoBPeXAeHUiA, KOTOPbIE MOMY BO3HUKHYTb BO BPEMS TPAHCMOPTUPOBKN.

Morpy3ky v pa3rpy3ky M ropprpoBaHHbIX TPYO NPON3BOASAT aBTOMOrPY34nKaMum am Bpy4Hyto'. Mpu BINONHEHWM
MOrpy304HO-Pasrpy304HbIX PAbOOT NPUMEHSIIOTCS MATKUE CTPOIMbI U3 NONIMMEPHbIX MaTEPUaoB UM MATKNE MOHTaX-
Hble NON0TEHLA, He ocTaBnsoLme aedekToB Ha Tpydax. MNpm Norpy3o4HO-pas3rpy3o4Hbix paboTax He 4onyckaeTcs
nepemelleHne Tpyd BOTOKOM.

UsGerartb yaapos! Hegonyctumo copacbiBaHue TpyG M COeANHUTENbHbIX AeTaseil C TPAHCMOPTHbIX
cpencTs.

E_Y_

e
I/\—.

Puc. 3.1. 3anpeLyeHHble MeTOAbI Pa3rpy3Kku

" [pu norpy304HO-pasrpy304Hbix paboTax ¢ Tpybamu amameTpom 40 315 MM BKIIIOYNTEIbHO 4aCTUYHOE nepemMeLLeHne TpY6 MOXET Npon3BOAUTLCS
OaHUM nm AByMS1 paboynmu; npuv paboTtax ¢ Tpybamm amameTpom 400 mm v 60sibLLIe, a Takxe npu paboTax co cBsi3kamu TPY6 OHY MepemMeLLalTCs
C UCroIb30BaHNEM BUJIOYHOIO MOrpy34mka, UCKIoYasi BO3MOXHOCTb MEXaHU4YECKOro roBpexaeHwvst. [1py ncroib30BaHnn KpaHa npuMeHsIoTCs
/ZIByXBETbEBbIE CTPOIbI /Y TPaBEPCa C ABYMSI BETBSIMU U3 MSITKOro, Harpyumep xJ10n4atobyMaxHoro, Tpoca.
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XpaHeHune Tpyd NpomM3BOAMTCS Ha NJIOCKOW MoLLIaAKe, OYMLLEHHOM OT KaMHEe 1 OCTPbIX NpeamMeToB. [Mpu ckna-
OMpoBaHUM TPy6 NPUHUMAIOT MepbI MPOTUB MX CAaMOMPOM3BOJIbHOIO packaTblBaHWS.

Mpn HEOBXOANMMOCTU OANTENBHOIO XPaHEHMS TPYObI U3 MONIMMPONUIEHa CKNaanpyoTcs B LUTAGENSX BbICOTOMN He
6onee 3 M Ha AepeBsIHHbIX Npoknaakax. Mpu xpaHeHun cnenyet nsberatb BO3MOXHbIX Npornoos Tpyo. LLtabenu-
poBaHMe NPon3BOANTCS TakuM 06pa3oM, HTOObLI MOrpy3Ky 1 NepeMeLLEHE MOXHO Oblfo BbINOMHATL COOKy. 13-3a
xapakTepa noBepxHoCcTu TPyb 1x NnepemMeLLeHne B NPoA0SIbHOM HarnpaBieHUn 3aTpyaHUTENbHO.

TpyObl C pacTpyOOM XpaHAT Takum 006pas3oM, HToObI pacTPyObl yKNaasiBanmcb NONepeMeHHoO C rMaakumMm KOHLaMKN
1 Haxoounuchb 3a npegenamu wrabenen (4Tobbl Ha pacTpyObl He AelicTBOBaNa BeCoBasi Harpyska Tpyo).

e
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Puc. 3.2. XpaHeHue [l roppmrpoBaHHbIX TPYO

Cnou Hy>XHO OTAEeNATb APYr OT Apyra AepeBsiHHbIMY MPOKIaAKaMun WUPUHON He MeHee 10 CM 1 TONLWMHOM
He meHee 2,5 cMm.

BbicoTa wtabens 3aBMcuT OT AMameTpa TpyObl, OHa OO/MKHA MUckioYaTh gedopmaumio Tpyd 1 obecneyreatb
Nerkui AOCTyN K BEPXHUM psiaaMm.

LLITaBenvpoBaHHble TPYObl A0KHBI ObITh 3adUKCUPOBAHbI A5 MPEA0TBPALLEHMS CTYYaHON NepekaTku.

CnepnyeT NpuHATL BCe HEOOX0AMMbIE MepPbl AJ151 NPef0TBPaLLEHNSA MOBPEXAEHUS TOPLOB U HAPY>KHO MOBEPXHO-
CcTn TPYO.

LLITabGenb HYXHO 3aMTUTb OT CIY4aHOrO BbINaAeHUs W packaTbiBaHWUS TPyO NyTeM yCTaHOBKM MO BCEW ero
LUMPUHE HAaOEeXHbIX OrpaHn4mnTenen.

Ha ctpoutenbHo nnowazake Tpybbl creayeT Takxke ckiaanpoBaTh C CoONM0AEHNEM yKa3aHHbIX MpaBu, 0CO6eHHOoe
BHUMaHNe HeoB6X0AMMO yOEeNUTbL MONepPeMeHHOCTU CKIaaNPOBaHKs COEB 1 MCMOJIb30BaHNIO AEPEBAHHbIX MPOKIaa0K.

TpyObl BO BpEMS XpaHEHUs credyeT 3awmuars OT NPSIMOro BO3AENCTBUS COMHEYHbIX JIy4el U TeMnepaTypsbl
Bbile 40 °C. Bo BpeMsi ONTOCPOYHOro XpaHeHus TpyObl cneadyeT 3almTUTb OT NPSIMOr0 BO3AENCTBUS COJIHEY-
HbIX Nly4Yen, NPUKpPbIBas X OPE3EeHTOM UM OPYrMM MaTepuanom, HanpumMep Henpo3payvyHonm nneHkon us MNBX
vnu MN3. OQHOBPEMEHHO HYXHO 06€ecneyYnTb NPOBETPMBAHNE MO, 3ALLMTHOW MIEHKON BO 13bexaHne neperpesa
n TennoBon gedopmaumm Tpy6. [lonyckaeTcs CNosib30BaHMe 3aLMTHOrO HaBeca ¢ y4eToM TpeboBaHMiN NPOTUBO-
no>xapHoi 6e30MacHOCTU.

Bo3MOXHOE nameHeHne okpackm Tpyo Nof BANSIHUEM COJTHEYHbIX JIy4ell He 03Ha4YaeT yTpaThl UMW MPOYHOCTU NN
M3HOCOCTOMKOCTN.

CoeanHuTENbHbIE AETaNN, YNIOTHUTENbHbIE PE3VMHOBbLIE KOMbLLA A0JIKHbBI XPaHUTLCS B 3aKPbITOM MOMELLEHNN
(B KOHTElHEpPAX), 3aLUMLLEHHbIE OT NPSMbIX COJIHEYHbIX JIy4elr U UCTOYHMKOB Tenna. HeobxoanMmMo UCKMoYnTb NX
KOHTaKT C MacnaMm 1 xupamu, a Takxe He NoABepraTb BePTUKaNbHOW Harpy3ke.

[Mpuv HU3KKMX TeMMepaTypax CONPOTMBIIEHNE TEPMOMACTUYHbLIX MaTEPUANOB K yAAPHbIM HArpy3kamMm yMeHbLLIaeT-
cs. HecMoTps Ha TO 4TO NpK OTpuULATEeNbHbIX TeMMepaTypax TPyObl N3 NOAUMPONUIEHA, NO CPaBHEHUIO C Tpybamu
13 MNBX, ob6nagaoT 3Ha4YNTENbHO 60JiIee BbICOKOW CTOMKOCTBLIO K yAapHOMY BO3AENCTBUIO, NpK TeMnepaType HuUxe
—15°C cnenyet cobntoaaTb 0coOYy0 OCTOPOXHOCTb NPW NOrPy304HO-Pa3rpy304HbIX paboTax, n3beras peskux pbiB-
KOB 1 COyAapeHU.
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Mpw 3HaveHusIx TemnepaTypbl HUxXe —20 °C Npon3BoaUTL NOrPY304HO-Pa3rpy304Hbie paboTel ¢ TpyOamMu, a Takke
npoknagaky 1 MoHTax Tpybonposoaos u3 MM rodbpupoBaHHbIX TPYO 3anpeLLaeTcs.

TpyObl, KOTOPbIE HAXOAATCS B HUXHEM psigy Wwtabens, MoryT 4ecdopMmnpoBaTbCs OT BECA BhiLLENEXALLLEro rpysa.
O6bI4HO Takas AedopmMaLms cHe3aeT CAaMOCTOSATENBHO, KOrAa BEPXHWNIA rpy3 cHUMaeTcst. OHaKo B yC0BUSX HU3KOA
TemnepaTypbl BOCCTaHOBJIEHME NMPexXHen GopMbl TPYO MOXET 3aHSATb HECKOJIbKO HYaCOoB. 3anpeLlaeTcs ykinaabiBaTb
nedopmMmpoBaHHble TPyObl B TpaHLLEW. YKNaAbIBATLCS A0KHbI TPYOb! TOIbKO C MPABUSIbHBIM KPYIbIM CEHYEHMEM.

HenpaBunbHOE cknaampoBaHue, HEOCTOPOXHAA pasrpy3ka uam norpyska MoryT NpuBECTU K NMOBPEXAEHWNIO UN
nedopmaumn Tpy6!!! MospexaeHne Tpyd MOXET NPOM30IATY TakKe Ha CTPOUTENbHOW MJIOLLAAKE B pe3ysnbTaTe He-
BPEXHOro NN HENPaBUIIbHOro 0OPaLLLEHNS C HUMM.

Ecnu B pe3ynstate TPaHCNOPTUPOBKY UV OJIUTENIbHOMO XPaHeHUs Ha TpyOe NOSIBUAMCH LiapanyHbl UK Npon3o-
Luna cylecTBeHHas necdopmals, HE0O6X0AMMO YCTaHOBUTb MPUHUHY STUX MOBPEXAEHN. [TpUHMMasn BO BHUMaHWe
aKcnyaTauMoHHOE Ha3Ha4YeHne, cneayeT 0Tka3aTbCs OT UCMOb30BaHWS NOBPEXAEHHON TPYObI.

MepeBo3ka MM rodpprpoBaHHbIX TPYO, XpaHEHME U NMOrPy304HO-Pa3rpy304HbIe PaboThl MPOBOAATCA C cobMoae-
HMeM 0ObI4YHbIX Mep 6e30MacHOCTK Tpyaa.

BxopaHow KoHTponb TPpYy6 1 coeanHUTENbHBIX AeTanen

BxopaHoOW KOHTPOJb He TpebyeTca:

€CJIN HET COMHEHWIA B TOM, H4TO NPOAYKLUWS BbiMyLLIEHA B COOTBETCTBUM C AENCTBYIOLLE HOPMATUBHO-TEXHNYECKOM
OOKYMEHTaUMEN, N 3TO NOATBEPXAAETCA AOKYMEHTOM O Ka4yeCTBE (MacnopT, cepTudumkat, NPOTOKOA NCMbITAHWI),
a YCNOBUS 1N CPOKM XPAHEHUS, @ TaKXe YCIOBUS TPAHCNOPTUPOBAHWS, YCTAHOBIEHHbIE JOKYMEHTAUVEN, HE Hapy-
Lannchb.

BxogHOM KOHTPOJb TpebyeTca:

€CJI1 €CTb COMHEHMS B TOM, 4TO NPOAYKLUMSA BbiMyLleHa B COOTBETCTBUM C AENCTBYIOLLEN HOPMATUBHO-TEXHNYE-
CKOW [OKYMEHTaUMel; eCnv eCTb COMHEHUS B MPUHAANEXHOCTU TPYD UM COEANHUTENBbHBIX AeTanein K KOHKPETHOM
napTuu NPoaykLMKn; OTCYTCTBYET NacnopT KayecTsa (CcepTudunkart, NPoTOKO UCNbITAHUI) 3aBOAA-N3FOTOBUTENS
b0 MapkMpoBka Tpyb; HapyLUEHbI YCNIOBUS XPaHEHWS UV TPAHCMOPTMPOBaHKS.

[MpoBeaeHne BXOAHOO KOHTPOS MPU3BAHO YCTaHO-
BUTb NPUrogHOCTb TPYO 1 coeaMHUTENbHbBIX AeTanemn
019 nocneayoLwero MoHTaxa Tpyéonposoaa.

Mpexne Bcero, HEO6GXOAMMO MPOBECTU UAEH-
TUdUKaunio NPOLYKLMN: NMPOBEPUTL MapPKNPOBKY
Ha U3aoennsax, COOTBETCTBME MapKUPOBKY Ha MPOAYK-
LI MacrnopTy Ka4decTBa UJIN NMpPOTOKONy MCNbITAHUN
3aB04a-M3roToBuTeNa. 3atemM, NnoJib3ysacb HopMa-
TUBHbIM OOKYMEHTOM, MO KOTOPOMY U3rotoBianacb
nnocTaBsigsiaCb npooykuua, HeOﬁXO,EI,I/IMO npom3BecTn
oT60p NP6 A8 NPOBeAeHUA UCTILITAHWIA.

MKAMNACT pacnonaraeT COBPEMEHHOM UCNbITa-
TenbHOW nabopatopuein, obecneynBaloLLen BOSMOX-
HOCTb KOHTPONS KayecTBa Bbinyckaemblx M rodppu-
poBaHHbIX TPy6. MoapoOHbIe AaHHbIe O CBOWNCTBAX
npou3BoanMbIx TPy6 npueeaeHsl B MNpunoxexHun I.

®oro 3.1. Jlaboparopus UIKAMJIACT: ucnibitaHne
111 rogppupoBaHHO TPYObI Ha KOJIbLIEBYIO XECTKOCTb
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Paspen 4.
MNpoknagka n moHTaXx Tpybonposopos
u3 MMM roppupoBaHHbIX TPYO

3emnsHble paboTbl

dusnko-mexaHmnyeckme ceorictea MM roppmpoBaHHbIX TPYO OTIMHAKOTCS OT CBOWCTB TPYO M3 XenesobeToHa, ke-
paMnku, acGeCTou,emeHTa, 6eTOHa, qyryHa v gpyrmx HeanacTtn4yHbIX MaTepmanosB. N3 aToro cnenyeTtu NHON noaxon
K CTPOUTENLCTBY TPYOOMNPOBOAOB U3 Takux TPYO:

® B NepBylo ovepeab TpedyeTcs onpenennTb YCNoBUS NPOKIaakm Tpybonposoaa 1 nogobpaTb
COOTBETCTBYIOLLMI TUM OCHOBAHUS C yHETOM CYLLECTBYIOLLIMX TPYHTOBbIX YCIOBUIA HA HYJIEBOM YPOBHE
npokKiaaky TpybonpoBoaa;

® 3aTeM ornpepnennTtb TeXxHn4eckme yCcsioBus OJid rpyHTa, KOTOprVI 3anoJIHUT TpaHLuel
1 CO30aCT HYXHYIO ornopy (NoayLiky) ans Tpyobl, B 0COOEHHOCTM B, 3aChINKM U €€ YIJIOTHEHME.

EcTecTBEeHHbIV FPYHT, Kak U MaTepuan 3acbinku, 0yayT OkasbiBaTb 3HAYMUTENIbHOE BANAHKE Ha paboTy Tpybonpo-
Boaa. Mo aToi NnpuymMHe cnenyeT elle A0 Havyana NPOeKTHbIX PaboT NPOM3BECTU reoioropasseoyHble paboTsl No
BCeli Tpacce TpybonpoBoaa. AT U3bICKaHUS OOJIKHbI OAHO3HAYHO OTBETUTb HA BOMPOC: KaKne Ha Tpacce rpyHThI,
KaKOBO VX COCTOSIHNE, 3€PHUCTOCTb, BTAXXHOCTb, BOCAPUNMYMBOCTb K YIJIOTHEHUIO Y MOAXOAST I OHU K MPOKiaaKe
TpybonpoBoaa (Hecyliasi CnocoOHOCTb M CTeMNeHb YNJIOTHeHUs ). Heo6xoammo Takke onpenenntb YPOBEHb MPYH-
TOBbIX BOA.

[MoHMMaHMe NPOEKTUPOBLLMKAMU U CTPOUTENSMU 0COBEHHOCTEN, CBA3aHHbIX C 3/1aCTUYHOCTbIO TPYOOMNPOBOAOB
13 NONMNPONUIEHOBbLIX TOPPUPOBaAHHBLIX TPYDO, O4YeHb BaxkHO. Knaccuoukaums rpyHTOB U UX MIOTHOCTb, KOTO-
pas cylecTByeT B OCHOBaHUM, B 0OChINke (0COOEHHO B 3amnofIHEHUN «Na3yx» TPyObl) 1 3ackinke TpybonpoBoaa,
aTakxke crnocob BbIMOSHEHUS BCex PaboT NpuHaafiexar K BaxHelwmm dakTopam, KOTopble 06ecnednBaloT kayecTBo
NMPOKNaaKN 1 MOHTaXa TPpyoonpoBoAa U CYLLECTBEHHO BAVSIOT Ha ero OyayLiyio YCMeLHY0 9KenyaTaumio.

Mpodune TpaHwien

Mpodunb TpaHwen ansa npoknaaku MM rodpurpoBaHHbIX TPY6 onpenenseTca npoekTom. LLnpuHa onpenenseTcs
ncxoas n3 yanobcTea npoBeaeHns MOHTaXHbIX paboT.

A
3anosiHeHve

.0 YPOBHSI MOBEPXHOCTU
\/
a

obcbinka

Y

4 ocHosaHue Tpy6onposoae
0,10-0,15m

<—>‘ ~0,3-0,5m

Puc. 4. 1. PekomeHrayemble napameTpb npoguis TpaHLuen
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Tabnvua 4.1
PekomeHpayemasi LLMpUHA TPaHLUEen
(CHwuIM 3.0201-87 Tabn. 2) 6e3 yyeTa KpenneHnin

MuHuManbHOe paccTossHUe MeXay TPyOoi U CTEeHKOW TpaHLien, MM

AuvameTtp TpyGbl, MM

PacTtpy6Hoe coeguHeHune MydTOBOE coeanHeHue
110-400 300 400
500-1000 500 600

HHo TpaHwen

JHO TpaHwen A0MKHO MMETb YKITOH, KOTOPbIM YKa3biBAeTCH B NPOEKTE.

JHO 0onXHO GbITh BBIDOBHEHO, 6€3 NPOMEP3LLMX Y4aCTKOB, 0CBODOXAEHO OT KAMHEN 1 BaslyHOB. MecTa BbleMKU
BalyHOB JOJIKHbI ObIThb 3aCbklNaHbl FPYHTOM, YMJIOTHEHHbIM 10 TOW )€ MNI0THOCTU, YTO U FPYHT OCHOBAaHUS.

B rpyHTax, CKNOHHbIX K CMELLEHWIO, NIV NPY 60JbLLIOK BEPOSITHOCTY BbIMbIBAHWS FPYHTOBLIMY BOAAMUW MaTepuana
NMOACHINKN 1N 06CbINKN HEOOXOAMMO NPUHSTL COOTBETCTBYIOLLME MEPDI [I/11 COXPaHEeHUS FTPYHTa, OKPY>XXaloLLero
TpyOy, B yNJIOTHEHHOM COCTOSIHUM. B 4aCTHOCTU, AHO TPaHLLUEN MOXET YKPENATLCS re0TEKCTUIIbHLIM MaTepura-
NIoM. [e0TeKCTUSIb UCMOb3YETCH B KA4eCTBE Pasaensowero cnos. POoHOM rpyHT OTAENSETCS OT CJI0EB OCHOBaHUA
(NoAcCbINKW) 1 3aCbIMNKU.

B kayecTBe maTtepuana gHa TpaHLen Hanbosiee 3KOHOMUYECKUN BbIrOAHbI KPYNMHO3EPHUCTLIN NECOK nnn webeHb,
T. K. IPUMEHEHME 3TUX MaTEePManoB NO3BONSET AOOUTLCS HYXXHOW NIIOTHOCTM MPU MUHMMaSIbHbIX 3aTpaTtax. B cnyyae
MCMOMb30BaHNS OPYrX BUOOB FPYHTA OCHOBHOM 3apaqeli aBnsieTcs nsbexxaHue nycToT B HXHER YacTu Tpybonpo-
BOJA M OKOJIO Hee.

OcHoeaHue ans Tpybonpoeopa

HopmanbHasa TonwmHa cnos noacbinku — 0,1 M. Ha ckannctom rpyHTe
NoAcChkInka ycTpamBaeTcs B 0693aTenibHOM nopsake. Ecnn gHo TpaHLwen /
ABNSIETCA CKANIMCTBIM UM B AHE TPAHLUEN HAXoOATCs KaMHU BEINYNHOMN
cBbiwe 60 MM, HE0H6X0ANMO yBENNYEHME NOACKINKM A0 MNOJIHOro Bblpas-
HMBaHUSA AHA TPaHLLEN.

Ina noacbinku ncnonb3yeTca NecoK Uan rpaBui (MakCUManbHbIN
pa3mep 3epeH 20 MMm). B oTAaenbHbIX cydyasx BO3MOXHO NMPUMEHEHNE
marepuana c 60nbLLMM pa3MepoM rpaHyi. B niobom cnyyae, matepuan,
NPYMEHSEMbIV ANS NOACLINKN, HE OO/KEH MMETb OCTPbIX Kpaes. Ecnn

MECTHbI FPYHT COOTBETCTBYET 3TUM TPeOOBaHMAM, BbINOJHEHWE NOoAd- i
CbIMNKN He 06A3aTeNbHO.

Mopckinka gosnmkHa OblTb POBHOM. YNIOTHEHMIO A0 NAIOTHOCTM OCHOBHOIO Puc. 4.2
rpyHTa NoANeXuT MaTepuan, 3anofHALWMA yrnybneHns, oopasoBaBLUM- Criovi ocHoBaHus /15 TpybonpoBosaa
€ecsi NoCe BblIEMKM BalyHOB U APYrnX KPYMNHbIX OObEeKTOB. (rnoAceirnka, noayLuka, nocTesib)

YCTpocTBO (pyHAaMeHTa HEOOXOAMMO TOrAa, KOraa AHO TPaHLLeW HecTabunbHO. NMoaobHoe AHO He CNoCcOOHO 06ecneynTb
TpyObONpOBOAY HAZEXaLLLEr onopsbl. B cnyyae HeCTabubHOro AHa TpaHLLEW CreayeT yCTpouTb 6onee rnyboKyo TPaHLLEe
1 0o TpebyemMoi OTMETKM cAenaTb U XeCTKUM PyHOAMEHT, U OCHOBaHWe, NPeasioXeHHOe MPOEKTOM.

dyHOaMeHTbI, KOTOPbIE MCMOJb3YIOT AN YKIaOKu XecTKnx TpybonpoBoaoB 6e3 Bbi30Ba nepenomMa ykjoHa unm
n3rmnba, npm nx OONOSHEeH OCHOBaHMEM (MOACLINKOM) B MOJIHOM Mepe noaxoanT ans Tpyéonposoaos 13 MM rog-
pUpOBaHHbIX TPYD C ABYXCNOMHON CTEHKON. MNoackinka Heo6xoaMma rno To NPUYNHE, YTO KaXKAbIA SIEMEHT TPy6O-
NpPOBOAA, NexXallnini HENOCPEACTBEHHO Ha XXECTKOM pyHAaMeHTe, ByAeT NnoABepraTbCs ONAaCHOCTU Nepefioma nnm
MOBPEXAEHNS N0, BINSAHNEM MACChl 3aCbINKM TPAHLLEN, MOABMXHbBIX HArpy30K UM CMeLLeHns rpyHTa. [loatomy
Ha 6GEeTOHHbI dyHOAMEHT cneayeT YN0XUTb CIo OCHOBaHUS M3 0TOOPAHHOIO ChiNy4ero Matepuarna TONLWMHON
He meHee 10 cM. MaTepuman ocHOBaHMSA OOJKeH ObITb YNNOTHEH 00 85% 3Ha4veHus no metoay MNpokTopa.
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Tabnvua 4.2.
Knaccudukaums rpyHToB oS cO34aHUSA OCHOBaHUS nog TpyoonpoBoabl

KaTeropum XapakTepucTuka rpyHta

1 IpaBwuii, rpybbin LWEebeHb ¢ 3epHamu pa3mepom 4-8, 4-16, 8—-12, 8—-22 mm. lonyckaeTcs
MakcumanbHoe cogepxaHme 5-20% 3epeH anameTpom 2 MM. pyHT 1-11 kKaTeropum —
Nydwnii MaTepuan ans npoknaaku Tpyéonpoeoaa.

2 KpyrnHO3epHUCTLIE NECKM U FPaBUiA C HaMBONbLUMM AuamMeTpoM 3epeH okoslo 40 MM, a Takke
OTCOPTMPOBAHHbIE MECKU 1 FPaBUIA C 3epPHaMM Pa3IMYHOro pasmMepa, CoaepXaLlmmm
He60bLLON NPOLEHT Mesknx Yactul, O606Las, 3To Chiny4ye MaTepuasbl, HEKOre3nBHbIE
Kak B CbIMy4eM, Tak U B MOKPOM COCTOSIHMN. K 3TOI KaTeropmm NpuUYmMCisioTCs Takxke
pasHoobpasHble TUMbI FPaBUS U MECKM, CMECU Nnecka 1 rpaBus ¢ HeGOIbLUMM coaepXaHNnemM
MeNKnx YyacTtu,. JonyckaeTcsa Makcumym 5-20% 3epeH guaMeTpom 2 MM.

3 Menko3epHMCTbIE NECKU, FPaBuii C NPUMECHIO MWHbI, CMECb MEIKOSEPHUCThIX NECKOB,
MIMHUCTbIX MECKOB M rPaBus U MnHbl. K 3TOM kKaTeropmmn npuHagnexar Takxke nblieBugHble
TUMbI FPABMS U CMECWU: FPaBUS — Mecka — Nbln, rpaBns — Necka — una, NbiIeBUAHOro Necka —
necyaHou neinu. lonyckaetca makcumym 5% 3epeH AnameTpom 2 MMm.

pyHT 3-11 KaTeropmnn — He BMOJIHE XenaTesbHbl, HO ONYCTUMBbIA MaTepuar.

4 Mbn, MHBL, NbINEBUAHbIE WUl U NbISIM CPeaHer 1 60bLLION NIACTUYHOCTY 1 rpaHuLLEen
Teky4yecTu. K 9Tom kaTeropmm NpuHagnexaT Takke HEOpPraHnyeckme uibl CpegHem

1 60JIbLLON NIACTUYHOCTU, NMECHaHbIE U MbIIEBUOHbIE WJTbI.

5 OpraHunyeckue rpyHTbl, OpraHN4ecKme Mbiiv, MbiIEBUAHBLIE Uilbl MaNIO 1 CPeaHeN NNacTUYHOCTH,
a Takxe Topd ¢ 6oNbLLIMM CoaepXaHNeM opraHnyeckoin cydctaHumm. K aTon kateropmmn
NMPUYUCNAOTCA TakXKe MPYHTbI, coaepXXallime Meparblil FPYHT, CTPOUTENbHbLIV MyCOpP, CKaslbHble
06510MKHM cBbilwe 40 MM 1 Mpoyne MaTepuanbl. Takme rpyHTbl He PEKOMeHAYI0TCS Ans
MCMOb30BaHNS B Ka4eCTBE OCHOBAHMS, YCTPOMCTBA 30HbI MOAOUBKN, YCTPOWCTBA 3aChINKu
TpaHLel TpybonpoBoaoB

B cnyyae cnabbix rpyHTOB creayeTt npenycMOoTPETh MOJIHYI0 3aMEHY POAHOIO rpyHTa A0 1yOuHbI 3a/1eraHuns Ha LebeHoY-
HO-recyaHyto Hachirnb (06bemMHoe cooTHoLueHne 1:0,3—1:0,6) v rpaBuiiHO-LLEOEHOYHYIO YIIJIOTHEHHYIO HACbIMb TOJILLMHOM
0,25 D, Ho He meHee 15 cm. CTeneHb yrnaoTHeHus 4o/mkHa coctasnsate 85-90 % no metony NpokTopa.

lNpy 3amMeHe PoAHOIro rpyHTa PEeKOMeHAYeTCs IPUMEHEeHNEe reoTekcTuas. [1py npuMmeHeHnn B ciabbix rpyHTax O€TOHHbIX KO-
5104U€eB caeayeT NPUHSITL MPOTUBOYCaA0YHbIE MEPbI.

O6ecneuyeHne NPOEKTHOro YKNOHA

Mpwu ycTpoMCTBE NPOEKTHOrO YKIOHA HEOOXOAMMO COBMAATb AOMKHYIO CTEMNEHb YMOTHEHMS MaTepuana oc-
HOBaHWs (NOACKINKKW), 4TOObI TPYOLI HE NpOCcenany 1 He HapyLlanu NPOEKTHOro ykioHa. JlonxkHa obecneymBaTbcs
cTabunbHas 1 paBHOMepHas ornopa Tpybonposoaa Ha yrniaoTHEHHOE OCHOBaHWe noackinku. He gonyckaercsa gns
oGecneuYyeHUs HY)XXHOIO YKJIOHA NoaK/aabiBaTbh Nog TPYObl KYyCKM APEeBEeCUHbl, KAMHU U T. Mn.!

O6c¢cbinka Tpybonpoeoaa

M3BneYeHHbIN Npu OTPbIBE TPAHLLEW FPYHT MOXET ObITb UCMOSIb30BaH - 03 ML
0151 BbINOJSIHEHWNS 0OChINKM TPYObI MPU YCNIOBUN, HTO B HEM HE COAEPXNTCS 4
KaMHel (MakcumanbHO AOMNYCTUMBIN Ux pa3dmep — 20 MM, OTaeNbHble

KaMHu o 60 MM Takke MOoryT OblTb OCTaBJIEHbI B TPYHTE). ECnn rpyHT ons

obchInky NpegnonaraeTcs YAOTHATb, TO OH JO/MKEH OblTb MPUrOOHBIM

05 Takom onepaumn. Ecnv nasnevyeHHbli FpyHT He NpUroaeH ass oocbin-

Ku TpyObl, TO AN 3TOW LLenn A0JIKEH NCMNOoSIb30BaTbCs necok. [ns Tpyo

anameTpom 315 MM 1 BbiLe MOXHO UCMNONb30BaTb FPaBuii C Pa3MepPoM Puc. 4.3
dpakumm oo 20 MM nnun webeHs ¢ padamepom dpakumm 4-20 Mm. O6cbinka TpybonpoBosa
. ®
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O6cbInka Ao/mKHa OCYLLEECTBAATLCS MO BCEW LLMPWHE TPaHLLEW A0 NoyYeHs Haa, MoBEPXHOCTLIO TPYOLI (Mocie TpaMOoB-
KW) CNost TONLLMHOM He MeHee 0,3 M. [NepBbIii Cnoli He A0SIKEH NPeBbILLAaTh NMOSIOBMHbLI AMameTpa TPyObl 1 He ObiTb 6onee
0,2 m. BTopoit cnoi otcbinaetcs Ao Bepxa Tpybbl, HO Takke He 6osnee 0,2 M. Bo Bpemsi 06CbINku rpyHT HEOOX0ANMO
HAHOCKTb C MUHMMAaJIbHOW BbICOTbI. Henb3sa copacbkiBaTb MacChl FPyHTa HEMOCPEeACTBEHHO Ha TPyOy. O6ckinka Tpybo-
npoBoAa 06bIYHO NMPOU3BOAMTCH NOC/Ee OKOHYAHWS NPOKIAAKN U NpuemMkm Tpybonposoaa.

YnnotHeHue rpyHTa

CTeneHb yNioTHEHUS TPYHTA 3aBUCUT OT NpeHa3HavYeHnst TEpPUTOPUN Haj, TPyOONpoBOAOM U JOSTKHA onpefe-
NATbCSA NPOEKTOM.

YT1006bI U36EXaTb MPOCaAKN FPYHTa HaA TPYOGONPOBOAOM, HAXOAALLMMCS NOA A0POraMu, peKOMeHAyeTca
YnJIOTHEHME 3anoJiHeHns He meHee 95% no meTtopay MpokTopa.
Jns rny6okux TpaHLweri (cBeile 4 M) cteneHs yraoTHeHus — 90%. [lns octasnbHbIx ciydyaeB — 85% wam cornacHo
yKa3aHusiM, aHHbIM B rpoekTe. TpamboBKY HeOOXOAMMO rPonN3BOANTb C/10sIMY ToLmHo oT 0,1 go 0,3 M, yTpam-
60BbiBasi kaxzablvi c1oi. TonlmHa yTpamboBbIBAEMbIX C/I0EB 3aBVICUT OT 060PYA0BaHUS U yCJI0BUI yriIOTHEHWS. [Tpy
BbIMOJIHEHUY 3TOV 3aa4u Heo6xoAMMO ObiTb BHUMATE IbHbIM. YI/IOTHEHME NepBOro ¢/1os (40 YPOBHS OCy TPYObI)
He [0/IKHO NMPUBECTU K ee rnoaHsATU0. TpamboBKY HEOBXOAMMO BbIMOJIHSITE OAHOBPEMEHHO C ABYX CTOPOH TPY6O-
npoBoaa Bo nabexaHue ero nepemeLleHus. [lpy noackirnke rpyHTa v 3achirnke TpyobonpoBoaa C/ieayeT CneauTb,
4TOObI IPYHT HE CoAEepPXas KPYIMHbIX BKIOYEHWH. TpamMOOBKY rpyHTa HEMOCPEACTBEHHO Has TPyOOV rnpon3BoAsT,
npeaBapuTesbHO obecrneynB ToNLMHY 3ackinku He meHee 0,3 M oT Bepxa TpyObil.

Tabnua 4.3

TonwmHa ynnoTHsieMbIX CNI0EB U KOJINYECTBO TpaMGOBO'-IHbIX npoxoanos

KonunyecTtso npoxoaos MakcumanbHas TonwmHa MuHuManbHbIA
ANS AOCTUXEHUs YNJIOTHAEMOrO CJos, M cnoii
Crnoco6 Tpebyemoi kKaTeropum = 006ChbINKU
YMJIOTHEHNs I Hap, BEepXoMm
YMJIOTHEeHNs T
no metoay o [ Tpyo
MpokTopa, % § ’: no
2 E YMIOTHEHUS,
93 88 2 3 M
ynnotHerme - 3 0,15 0,10 0,10 0,20
Horamm
YnnotHeHve
PY4YHbIM
LITAMMOM, BECOM 3 1 0,15 0,10 0,10 0,20
MWH. 15 kr
YnnoTtHeHne
BMOPOLUTAMIOM, 3 1 0,10 - - 0,15
BECOM MUH. 70 kr
YnnoTHeHne
BMOpaLIMOHHOM
NAUTOI, BECOM & L o, ) . ok
MWH. 50 kr
MuH. 100 kr 4 1 0,15 - - 0,15
MUH. 200 kr 4 1 0,20 0,10 - 0,20
MUH. 400 kr 4 1 0,30 0,15 - 0,30
MVH. 600 kr 4 1 0,40 0,15 - 0,50

TMpumeyaHmne: KpyrHO3ePHUCTbIE MaTepuasibl, Takue Kak LebeHb C pazmepoM ¢ppakumm 8—12 MM, 8—16 MM vnv rasibka 8—22 MM,
SIBJISIOTCS] CAMOYJIOTHSIIOLLMMUCS MaTtepuanamu v rpu ux NCriosib30BaHmnm AJ1s 3acbirki criosimm ToswmHor 0, 15-0,20 m
obecne4nBaeTtcs yrioTHeHne > 93% no metoay lNpokTopa.

|
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Puc. 4.4.
YnnotHeHue rpyHTa npv npokaaake Tpybornposoaa

OnpepeneHne CTeneHn ynioTHEHUS TPyHTa (YAesbHbI BEC FPyHTa B CYXOM COCTOSIHUM U KO3 DULMEHT ero
YNNOTHEHNS) ClefyeT NpomM3BoauTb 0TOOPOM NPob ¢ 06enx CTOPOH TPYOOMNPOBOAA HE PeXE, YEM Yeped Kaxable
30-50 M (HO He MeHee OByx NPOG6 Ha yHacTKe Mexay KosoauamMm) n opopMISTb akTaMu Ha CKPbITble paboTbl. Jony-
cKaeTcsl NPUMEHEHNE ApYrx NPOBEPEHHbIX NPAKTUKON METOAO0B KOHTPOSS CTENEHW YNNIOTHEHNS FPYHTA.

'y

OkoHuarenbHas 3ackinka TPAHLWIEN

3anonunte
/10 YPOBHS

K okoH4YaTenbHoM 3acbinke TPaHLWen MOXHO NPUCTynaTb NOCJie BbINOJI- [0BEpXHOCTY
h 4

HEeHWs 3acbinky TpybonpoBoaa 1 TPamMBOBKM rpyHTa.

Bo Bpems BbINOMHEHWS 3aCbINKn Hag TPYOONPOBOAOM PEKOMEHYETCS
NMOMECTUTb CUTHAJIbHYIO NIEHTY, YTOObI B AanbHelLeM nerye 6bii10 NaeH-
TnbUumpoBaTb TPYOONPOBOA.

Jnsi 3aCbINKy MOXHO NPUMEHSITb FPYHT, BbIHYThI U3 TPAHLLUEN, UV APY-
roii, CornacHo ykasaHusam npoekTa. [luameTp 4acTuu, martepuana, npumMe-
HAEMOro A1 3aCbINKW TPAHLLEW, He AO0/KEH npeBbiwaTh 30 Mm. Henb3as b 4
cbpachbiBaTh B TpaHLIE KaMHU, WebeHb C OCTPbIMU KpasiMn 1 B0/bLINX
pa3mMepoB. MPYHT He AOKEH ObiTb 3aMOPOXEHHBIM 1 OKOMKOBaHHbIM. Puc. 4.5.

OkoHYyaTesibHas 3achklrnka TpaHLweu

MU3rn6 MMM roppurposanHbIX TPY6 npu MoHTaXE

JaHHble no gonyctumMbiM pagunycam naruda N roppupoBaHHbix Tpyd MKAMJIACT npuBeneHsl B Pasaene «Mpo-
eKTupoBaHue...» Hac. 17.

MNepemelueHune n pabora c pybamm Ha cTpouTenbHOM nnowaake

MepemelyeHure n ykiagka oguHapHbIX TPyO B TpaHLUelo:
e TpyObl AnameTpom A0 315 MM BKIIIOUUTENBHO OMYCKAOTCS B TPAHLLIEKD OAHUM U ABYMS paboyunmu;
e TpyObl AnameTpom 400 mm 1 GonblUe, a Takke CBA3KM TPYO NepeMeLLaoTCsl C UCMONb30BaHNEM KpaHa
1 OBYXBETBLEBOIO CTPOMa UK TPABEPChI C ABYMS BETBAMU N3 MSAMKOro, HanpumMep xJion4atobyMaxHoro, Tpoca.
| BanpeLeHo Ncnosib30BaHMe CTPOMOB C METAIMYECKMMM TPOCAMMU UV LENSMMU.
| BanpeLueHo nepemMellatb Tpybbl BOMOKOM, COpachiBaTb C aBTOMOOWASA UK nNepekaTtbiBaTh Mo 3emie.
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PekomeHpgauum no npoknagke Tpyb6onposoaa B BOAOHACHILEHHbIX FPYHTAX

MM rodpuposaHHbie Tpyosl MKATMJIACT, kak 1 Apyrve NoamMMmepHble TRyOb!, Mpy NOrpPYXEHUM B BOAY BCUIbIBAIOT. YMECT-
HO HANOMHUTb, YTO 06paTHas 3ackInka, Aaxe eClv 3TO CyXoi MaTepuan, MoXeT aedopmupoBaTs Tpyoy. NMoaTomy Hano
ObITb KpaliHe BHUMATESIbHBIM 1 BO BPEMS NMPOBEAEHWS 3TUX paboT. Yknazka Tpyd B BOAOHACHILLEHHbIX MPYHTaX A0/MKHA
NPOV3BOANTLCS HA Cyx0e AHO TpaHLleun. To obecneynsBaeT NpaBuiibHOE YCTPOCTBO OCHOBAHKMS 1 OTKOCA.

B BOAOHACILLEHHBIX FPYHTax HEOO6XOAMMO UCMONb30BaTb CUCTEMbI BOOOMOHWXKEHWS ANS yaaneHns n36bITOYHON
BOZbl, YTO MO3BOJISET NPON3BOANTL YKNAAKY TPY6 C COON0AEHNEM BbilLEeyKa3aHHbIX TPeOOBaHWIA.

MaTepuan o6paTHOM 3acChkINkM OOMKEH NPeaoTBpaLLaTh NOABUXKN rpyHTa BOIM3M MOBEPXHOCTM TPYObI. [paHy-
JIOMETPUYECKNI COCTaB M YMIOTHEHME MaTepuana 06paTHOM 3ackInky OOMKHbI OblTb TakUMK, YTOObLI TpyOa Gblna
XEeCTKO 3adukcrpoBaHa 1 gedpopmanms paboyero yyactka Tpyobl He NpeBbIlana KpUTUYECKON.

Pasmep yacTuy maTteprana 0bpaTHOM 3aCbInKn He J0IKEH NPEBbLILLATHL LUMPUHBI Npoduns rodpa. Mpu npoknaake
B BOJOHACHILLEHHbIX FPYHTax PEKOMEHAYETCS MCMONb30BaTh B KA4eCTBE MaTepmana o6paTHOM 3ackinku webeHb
1 ranbky Heob6xoanMMoro pasmepa.

PekomeHaauuu no npoknagke tpybonposoaos Ha HebonbLuow rnybuHe

B cnyyae ecnu knumartmyeckue ycnoBus (rnybrHa NpoMep3aHums) NO3BONSIOT YI0XUTbL TPYOONpoBO4, NpU HE3HA-
YUTENbHOM pa3Mepe cos Haa, Tpyboi (B cnyyae rnyOuHbl Npoknaakm TpydonpoBoaa, COCTaBsoLLEN HEe DonbLUe
100 cm), Tpybonporoabl 13 MM roppmpoBaHHbIX TPYO MOryT NoaBepratbcs gedpopmMaummn nog, BNIMsSHUEM OMHAMN-
YeCKUX Harpy3oK, eCNn rpyHT B 3ackinke He ByaeT Kak cnenyeT ynnoTHeH. B peaynbraTe, ecnuv He OyAeT BbINOSHEHO
HY>XXHOE YMJI0THEHUE, MOTYT AedOopMMPOBaTLCS U MOBEPXHOCTM A0pPOr. MNoaToMy ans Herny6okmnx TpybonpoBoaoB
(rnybuHa npoknagku meHee 100 cm) 3aBog, UKATMJIACT pekoMeHAYET YyrOTHATb FPYHT N0/, MOBEPXHOCTLIO AOPOr
00 95% moamndurumpoBaHHOM BENMYUHBI MO MeToay [NpokTopa Ana matepuana BCer 3acbinkuy, Ha4MHas co aHa oo
MOBEPXHOCTU Joporu. [1ns 3ackinky cneayeT UCNOMb30BaTb TONbKO FPYHT 1 -1 nnu 2 -1 kKaTeropun.

PekomeHaauumn no npoknagke Tpybonposoaa ¢ y4eToM 3HAUUTENLHOTO
nepenaaa TeMneparyp B nepuopa nposegeHus pabor

Mpwn paBHbIX TEMNEPATYPHbIX YCN0BUAX TEMNOBOE paclumpeHue MM rodprpoBaHHbIX TPYO 3HAYUTENBHO (Npnbn-
3nTenbHo Ha 50%) Hnxe, YeM y 0ObI4HbIX rnaakmx M3 Tpy6.

Mpwv Hapnexatem BbINOSHEHM 06PATHOM 3aCbINKM BO3MOXHAs NPOA0JIbHASA MOABUXHOCTb NOSIMMPOMNUIEHOBBIX
rodprpoBaHHbIX TPYO MOSIHOCTLIO KOMMEHCUMPYETCS YTPaMOOBaHHbIM FPYHTOM 0OpaTHOW 3acbinku. 3a cYeT nyoT-
HOrO 3anoNHeHNs pudNeHns NPodUNS FPYHT «AEPXUT» TPYOY 1 IMHENHOE pacLUMPEHME NEPEXOANT B AOMNYCTUMbIE
BHYTPEHHME HanpsikeHns TpyObl. Mpun HeHaanexalllel 3acbinke BO3MOXHas NpoAosibHasi MOABUXKHOCTb KOMMEHCU-
pyeTcs B pacTpyOHbIX COEANHEHMSIX.

Mpu MoHTaxe TpybonpoBoaa B YC/IOBUSX TEMMEpPaTypPbl OKpyKatoLLLero Bo3ayxa Boiwwe 25 °C uenecoobpasHo npo-
M3BOAUTb YACTUYHYIO 3aChINKy TPyObl Ha HeGonbLnx (30—-40 cm) nHTEpPBanax, a 3aBepLUnTb ee B 60s1ee NpoxnagHoe
BpeMs CyTOK.

Mpuv MOHTaXe TPYOONPOBOAA B XONOAHOE BPEMS CIeAyeT y4UThIBaTh, YTO nonunponuier 6nok-cononumep (Mr-6),
13 KOTOPOro n3rotoeneHbl rodppmpoBaHHble Tpyobl MKATMJTACT, nMeeT BbICOKMA KOSDPUUMEHT CONPOTMBAEHUS
yOapHOMY BO3JENCTBUIO MPU HA3KUX TeMnepaTypax'. 3To N03BONSET BECTUM MOHTaX TPyOOnpoBoaa Npy TemMnepartype
0o —15 °C. Tem He MeHee C MOHWXEHMEM TeMrnepaTypbl CTOMKOCTb TPYO 1 PaCOoHHbIX AeTanei K yoapHOMy BO3-
DEencTBuMIO Takxe cHmxkaeTcs. Mo aTol npuymMHe MOHTaX Tpyb npu oTpuLaTeNbHbIX TEMNEPATYPax HY>XHO BECTU
¢ cobnogeHnem ocoboli 0CTOPOXHOCTU, n3beras nobbix coyaapeHnii Tpyd 1 aetaneii mexay coboi 1 ¢ apyrumm
npeamMmeTtamu. Mpu Temnepatype Huxe —20 °C npoBoauTb paboTsl ¢ rodpupoBaHHbiMy MM Tpybamu 3anpeLlaeTcs.

PekomeHgaumm no pabote ¢ pe3NHOBLIMU YIJIOTHUTENAMN NPU MOHTaXe B YCIIOBUAX HU3KUX OTPULIATENbHbIX
TemMnepaTyp npuBeaeHsl B Pasnene 1 «Obuwasn TexHnyeckas nHdopmauus» Ha cTp. 7.

" YnapHas Bsi3kocTb 1o LLapnv ¢ Haapedom (-20 °C) 4-7 kx/m?(no cnpas. Tabavue cTp.9).
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Paspen 5.
UcnbiTaHus TpybonpoBoaoB cUCTEMBI
BogooTeeaeHus us NN roppuposaHHbiX TPpy6

MNpoBeaeHue ucnbiTaHum

MpeaycmatpuBaloTcsa ABa BUAA UCMbITaHUIA TPYGONPOBOAO0B U3 MOJIMMPONUIIEHOBbIX

ropupoBaHHbIX TPYO Npu UX NpuemMke:

® yCMbiTaHWe Ha aKchUNLTPaLIMIO BOAbl M3 TPYGOMNpoBoaa (0TCYTCTBME yTedek Boabl U3 Tpybonposoaa);

® VCMbITaHMe Ha UHOUNBTPALMIO BOAbI B TPYOONPOBOL (OTCYTCTBUE NMOCTYMIEHNS FPYHTOBOM BOAbI B TPYOONPOBOA).

McnbiTaHne Ha akchuUnbTpaumio SBAsSIETCS OCHOBHbIM M MPOBOAUTCS B NEPBYIO odepedb. VcnbiTaHmne Tpybornpo-
BOAA Ha repMEeTUYHOCTb MPOBOAUTCS MEXAY CMOTPOBbIMY KOOALAMN NYyTEM NEPEKPbITUS KaHana C MOMOLLbIO
BPEMEHHbIX MEXaHNYECKMX 3aTBOPOB — NPOOOK MM MHEBMATUYECKUX 3aryLLEK, HanoJHeHWs Tpyb6onpoBoaa BOAOM
1 U3MEPEHUS NaAEHNS OABNEHUS.

Mepepn npoBeaeHMEM UCMbITAHWI HA TEPMETUYHOCTb A0J1KHA ObIThb BbINOJIHEHA 0OCHINKA 1 YaCTU4YHasi 3achblinka
Tpy6. MydTOBbLIE COEANHEHNSA TPYD, COEAMHEHNS C KONOALAMMU OCTATCS CBOOOAHBIMU, HE 3AChINAHHbLIMMU.

Bce oTBEpCTMSA MCNBITEIBAEMOrO TPY6OMNPOBOAA, BMECTE C MPUCOEONHUTENbHBIMI KaHaIaMu, LOJKHbI ObITb HA Mepuos,
MCMbITAHN FrepPMETUYHO 3aKPbIThl 1 MPefoXPaHEHbl YIOPOM OT AaBNeHNs BOAbI. [1py NpuMeHeHn Ha Tpacce TPONHNKOB
1 OTBOJOB, a TaKKe ASINHHBIX MPUCOEAMHUTENbHbIX KaHaNoB, My(dTOBbIE COEANHEHNS [OMKHbI ObITb BDEMEHHO Npeno-
XpPaHeHbl OT pasbeaHEHNS B MEPUOS, UCMbITaHWIA MO, aBIEHVEM.

Bo BpeMsi ucnbITaHWi1 ypOBEHb MPYHTOBOW BOAbI HEOOXOAMMO CHU3UTL Kak MUHUMYM Ha 0,5 M H/XKe AHa TpaHLLew.

Mpn ncnbiTaHny yyacTka TpybonpoBoaa 3arnyLkm A0JKHbI OblTb OCHALLEHbI LUTYLIEPAMM C KflanaHaMm ois BO3-
MOXHOCTU:
® NoABOAA BOAbI;

e 0TBOAA BOAbI U3 KaHaNa NOcCe UCMbITaHUI;
e yaoaneHus BO3ayxa;
® NPUCOEANHEHNSA USMEPUTENTBHOMO 060PYA0BAHNS.

Bony onsa TpybonpoBoaa CUCTEMbl BOAOOTBEAEHNS, MOANEXALLEN UCMNbITAHUSAM, HEOOXOAMMO NOABOANTbL U3 OTKPbI-
TOro pesepByapa rpaBuMTaLMOHHbIM CNOCOO0OM. Hu npu kakmx 06CTOATENBCTBAX HENb3s MPOU3BOAUTL HEMOCPea -
CTBEHHOE NPUCOeaAMHEHVE NOABOASALLErO KaHana Kk TpybonpoBoay, NoAaloLwemMy BoAy NoA AasneHnemM. HanonHeHme
TpybonpoBoaa NPoBOAUTCS MeLIeHHO M3 KonoAaua CHU3Y kaHana. Bpemsi HanonHeHus oTpeska TpybonpoBoaa He
[OJKHO ObITb MeHbLLE 14yaca AJ1s1 CMOKOMHOro HAaNoMHEHWS 1 yaaneHns n3 Tpybonposoaa Bo3ayxa. lNocne HanosHeHns
TpybonpoBoaa BOAOM 1 NOJTyHeHMS B BEpXHEM KosoALe YPOoBHS 3epkana Boabl Ha 0,5 M BbiLLe BepXHel rpaHu Noasoasi -
LLero OTBepCTMS HE0OX0AMMO NPeKpPaTUTb NoAaYy BOAb! M OCTaBUTb MOSIHOCTBLIO HAMOJIHEHHbI OTPE30K TPybonpoBoaa
eLle Ha 14ac ¢ Luenblo yaaneHus OCTaTKoB BO3yxa M CTabunmnaaumm ypoBHS BOAbI B Konoauax. YaaneHune Bo3ayxa n3
TpybonpoBoaa NPON3BOAAT B CAMOW BbICOKOW TOHYKE C MOMOLLLbI0 0ObIYHOMO LLIAPOBOro KpaHa.

MM rodpuposaHHblie TPyObl UKAMJIACT mcnbiThiBatoTca Ha gasnexHne 0,05 MMa. Mpo6Hoe naBneHne MoxeT ObiTh
MEHbLLE, ECIIN 3TO BbITEKAET M3 YCII0BUS 3arnybieHns TpybonpoBoAa, a Takxke NPOMEXYTOYHbIX KOJIOALLEB Ha Tpacce
Tpybonposoaa. Bpemsa npoBeaeHUs UCMbITAHWIA AOKHO COCTABAATh!

e 30 MUHYT ans oTpeska Tpydonposoaa oo 50 m;
e 60 MUHYT Ans oTpeska Tpydonposoaa 6osbLue 50 m.

CnepyeTt uMeTb B BUAY, YTO NMPU r’MApPaBINYeCKNX UCMbITAHUSAX 32 CYET JIMHEHOro pacLuMpeHus Tpyobl
ucnbiTaTeNbHOE AaBJ/ieHne MOXEeT HECKOJIbKO CHMXXaTbCS, fiaXe ec/iu UCTbITbiBaeMas Tpy6a repMeTUYHa.
B xoae ucnbiTaHus Ha MypTOBbIX COeAMHEHUSIX HE JOMKHbI BbICTYNaTb Kanan Boasl. TpybonpoBoa, cunTaeTcs rep-
MeTUYHbIM, KOraa A0MOJIHIEMOoe KONIMYECTBO BOAbl B TPYOOMNPOBOA BO BPEMS UCTLITAHUA (MUHUMYM 15 MUHYT) He
npesbiwaeTt 0,02 n/KB.M BHYTPEHHEN CMOYEHHOW MOBEPXHOCTU TPYObI.

CornacHo CHuI 3.05.04-85 gonycTumblin 06bem gobaBneHHor Boabl (MPUTOK Bodbl) HA 10 M OJIMHbLI UCMbITbIBaE-
Moro TpybonpoBoaa 3a BpeMs ucnbitaHus 30 MUHYT 4718 TpyO € TUMOM CoOeAVMHEHUS HA PE3UHOBOI MaHXeTe crenyeT
onpenensats no Gopmyne

g= 006+001-D,
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Ucnbitanus Tpybonpoeopoe 6esHanopHom kananusauum us MMM roppupoeanHbix TpY6
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roe
D — HapyXHbIi onameTp Tpybonposoaa, AM;
g — BEMYMHA ONYCTMMOro o6bemMa [o6aBNeHHON BOALI, 1.

pr6OI'IpOBOD,bI JIMBHEBOW KaHannsaummn Takxke nognexar npeasaputesisHOMY U MPUeMOYHOMY UCMbITAHUIO Ha
repmMmeTn4HOCTb B COOTBETCTBUN C TDGGOBaHl/IﬂMI/I HacTodLllero nogpasgena, eciim 3T1o npeaycMoTpPEeHO NPOEKTOM.

B cnyyae HerepMeTU4yHOCTU COeANHEHUNS ero HEOOXOAUMO 3aMEHUTb 1 MOBTOPUTL UCMbITaHMe. [ocne NnpoBepkn
COEOMNHEHWNIM HA reEPMETUYHOCTb OHM 3aChINATCS MECKOM C COOTBETCTBYIOLLE TPaMOOBKON.

McnbitaHns Ha MHOUNBTPaUWIo NPOBOASATCS B Clyvae, eCNv YPOBEHb MPYHTOBLIX BOZ, Bbille AHA Tpybonposoaa.
Mcnonb3ayemble npu moHTaxe MM rodpurpoaHHbix Tpyd MKAMJIACT ¢ noMoLplo MydTbl pe3nHOBbIE KOMbLiA 00-
najaloT ABYCTOPOHHUM PaBHOLEHHBIM AeicTBMEM. [TpoBeAEHHOE UCTbITAHNE HA FEPMETUYHOCTbL Tpybonposoaa
npu gasnennn 0,05 MlMa npegoxpaHseT Tpyb6onpoBOA OT MHOUNLTPALUN FPYHTOBBIX BOA, NPW AABAEHUN TAKON Xe
BENMYMHBI. [Py HEOBXOAMMOCTHU UCMbITAHWS MOTYT ObITb NPOBEAEHbI. IcnbITaHUs Ha MHOUALTPaLMIO NPOBOASATCS
Ha MOJIHOCTbIO 3aKOHYEHHOW YacTu TpybonpoBoaa Ha ONpeaefieHHON TEPPUTOPUN CUCTEMBI BOO0OTBEAEHNS 6e3
pasgeneHns, Kak paHee, Ha OTPEe3KK, YTO CBA3AHO C NPEKPALLEHMEM OCYLLEHWS TPAHLLEN.
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MpunoxexHne A

KATAJ1IOI MPOAYKUUU

Tpy6b1  putunHru us MM roppuposanHeix Tpy6 MKAMJTACT
A1l CUCTEM BOA,OOTBEAEHMS

Tpy6a UKAMJIACT c pactpy6om ucn. 1 Tpy6a UKAMJIACT c pactpy6om ucn. 2
(c nocTosiHHOWM BbiCOTOM rodpa) (c yMeHbLUeHHOW BbiCOTON rodpa
Knacc xectkoctn SN8, SN10 n SN16 B MecTe cCoeuHEeHUsi C pacTpyoom)

Knacc xectkoctr SN8, SN10 1 SN16

B munnnmetpax

HapyxHbin BHyTpeHHUI HapyxHbiii anameTp, BHyTpeHHu guameTp,
avameTp, D AvamveTp, D, pactpy6a, D, pactpy6a, D,
110 96 122 112
160 139 172 163
200 174 218 203
225 200 244 234
250 217 266 253
285 250 285 270
315 275 334 319
340 300 340 324
400 348 424 405
450 400 488 472
500 432 526 506
562 500 604 590
630 542 630 608 §
677 600 697 683 E
926 800 948 912 &
1145 1000 1165 1145 (o)
Macca Tpy6 yka3aHa B Tabn. 1.3 (c. 6). E
[ -
o
- =
YNAoTHUTEIb Pe3UHOBDIN I<_;:
<
N ¥
<
_\HJ 0
s
T
[
[na Tpy6 HoOMUHaNbHLIM HapPy>XHbIM AnameTpom 110, 160, 200, 225, 250, 315, 400,500, 630 1 HOMUHANBbHBLIM BHY- §
TpeHHnm anameTpom 250, 300, 400, 500, 600, 800 1 1000 mm. §
o
c
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Mepexop Ha cTaHpgapTHOe PnaHueBoe coegnHeHne™

B munanmetpax

HapyxHbii auameTp

[k B PAPOEaHHOA TDY D AnameTp ctanbHoro ¢naHua, d, AnuHa nepexopa L
160 150 230
200 200 240
225 200 260
250 250 280
285 250 (300**) 300
BilS 300 290
340 300 (350**) 230
400 400 315
462 400 400
500 500 325
578 500 435
630 600 355
693 700 560

* dnaHel 3aka3biBaeTCS OTAE/BHO.
** [Mpy McrnosbL30BaHUN AOMNOJIHUTEIbHOV COEANHUTEIbHOV My @Thbl BMECTO MHTErPUPOBaHHOIro pactpyoa.

MNpunoxenne A KATAJIOT MPOAYKLINU

A
36 CopepxaHue OM KAMNNACT’ www.icaplast.ru

TPYBHbB M 3ABO[



MydTa coeguHuTenbHaga ¢ ynopom MydTa coeamHuTtenbHasa 6e3 ynopa
(pemoHTHas)
MydTa ansa npoxona yepes CTEHKY
XKeneso6eToOHHOro Konoaua

L . L
|
| I
_ _:____ d — B U . d

|
| |
| |

B munnnmetpax

AOnunHa mydTsl, L, MM

HapyxHbiii guameTp MM TpyGbI BHyTpeHHUV anameTp
D, Mm MydbTbI, d, MM R coepuvHUTeNbHas
mydTa
110 112 130
160 162 173
200 202 182
225 227 194
250 252 195
285 289 220
315 318 * 293
340 344 240
400 404 300
462 457 300 | 360
500 505 350
578 596 300 | 430
630 635 430
693 683 300 540
926 928 400 720
1162 1155 430 1060

MNpunoxenne A KATAJIOT MPOAYKLNU

* BHYTpEeHHWI anamMeTp 3aLynTHo MydTel A1 Tpyb ¢ SN16 — 314mm

\
www.icaplast.ru Ql/l KAMNAACT’ ConepxaHue 37

TPYBHb M 3ABOLM



MM oreopg, 90° *

L
L,
I
|
d
D B munnumeTpax
HapyxHbii1 BHyTpeHHuA L L
AvameTp, D avamertp, d ‘
160 139 521 300
200 174 541 300
225 200 553 300
250 217 566 300
285 250 705 300
315 275 720 350
340 300 733 350
400 348 812 400
500 432 933 400
630 542 1198 600
nMn oreopbl 15°, 30°,45° *
L |
D| d| J4——
=
=
j 1
X L,
E B munnmmeTpax
2 HapyxHbilii BHYTpPEHHWMiA L '
C avametp, D avawmertp, d 15° 30° J ‘
o 160 139 311 321 333 300
E 200 174 313 327 341 300
= 225 200 315 330 346 300
x 250 217 317 333 352 300
< 285 250 305 338 359 300
0 315 275 371 392 415 350
z 340 300 356 396 421 350
5 400 348 427 454 483 400
s 500 432 433 467 504 400
= 630 542 642 685 731 600

*My@dTbl 1 pe3rHOBbIE YNIOTHUTENN 3aKa3biBalOTCS OTAE/bHO.

|
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NN rpoitHnk 90° *

L/2
D| d| -
B munanmetpax
Hapy>xHbii BHyTpeHHui L
AwameTp, D AnameTp, d
160 139 610
200 174 650
225 200 670
250 217 690
285 250 690
315 275 1200
340 300 1200
400 348 1600
500 432 1600
630 542 2630
MM nepexon Ha pacTpy6 TpyGbl MBX
=9
D| _ e D,
h
b
=
¥
B munnnmetpax §
HapyXxHbii o
anametp MM Tpy6bi, D HapyxHbiii avameTp MBX Tpyo6hI, D, E
160 160 o
=
200 200 <
225 225 <
250 250 x
315 315
<
400 400 qs)
500 500 5
630 630 5
S
s
o
c

*My@Tbl v pe3rHOBbIE YrIOTHUTEN 3aKa3biBatOTCS OTAE/IbHO.
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Xumuueckas cromkocts MM rodppuposaHHbIx TPY6

MpunoxexHue b
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MpunoxexHne b

Xumuueckas cromkocts MMM roppuposanHbix TPpY6
Tabnmua 6.1

XnMuyeckas CTOMKOCTb roppupoBaHHbIX TPYO U3 NonunponuieHa Npu pasfn4yHbIX TeMnepartypax

TPYBHbB M 3ABO[

Bewecrso KoHueHTpaums Temnepatypa XumMmuyeckas
°C CTOMKOCTb
AgunuHoBas KucnoTa HacblWweHHbI BOAHbIN pacTBOP 60 C
A30THag kucnoTa 6,13%-Hblli BOOHbLI pacTBOpP 20 ©
40 -
60 (0]
40%-Hblli BOOHbIV PACTBOP 20 (0]
40 -
60 H
AmMpnak la3oobpasHbli, Cyxoi, 20 C
100%-HbI, YNCTbIN 40 C
60 C
BoaHbIN, HACbILLLEHHbIN Ha Xonoae 40 C
60 C
AMMOHUS kapboHaT 50%-HblIli BOAHBI pacTBOP 40 C
60 (¢
AMMOHUSA HUTPaT BoaHbIM HACbILLEHHBIN pacTBOP 40 C
60 C
AMMOHMS cynbdat HacbiLweHHbI BOAHbIN PacTBOP 20 C
40 C
60 C
AMMOHUS cynbdun, BogoHbil pacTBop 20 C
nto6oli KOHUEHTpaUMm 40 C
60 C
AmMMOHUSA pocdat BogHbili pacTBop 40 C
nto6o KOHUEHTpaLumm 60 ©
AMMOHUSA xnopug, HachblLWeHHbI BOAHbIA PacTBOP 40 C
60 C
80 C
AHnnnHa xnoprugapat To xe 20 C
40 C
60 (0]
AueTtanboerug, TEeXHUYECKM YNCTbIN 20 (0]
40 H
60 -
AuLeToH To xe 20 (0]
40 C
60 C
Bapus conn BopgHble pacTBoOpbl 60 C
noboli KOHUEHTPaUMKM
BeH3uH TexHNYeCKn YNCTbIN 20 (0]
40 -
60 H
BeHzolHasa kncnota BogoHbin pacTBOp 20 C
nto60oli KOHUEHTpaUWKM 40 C
60 C
BopHas kucnota BogHbi pacTBop 40 C
NOOOWN KOHLIEHTPALLMK 60 ©
Bpom HacblweHHbI BOAHbIN pacTBOP 20 H
40 H
60 H
BpomucToBogopogHas 50%-HbI1 BOOHbIV pacTBOP 20 @
KucnoTta 40 (6}
60 C
CopepxaHue Cle KANANACT’ www.icaplast.ru




XumMuyeckasi CTOKOCTb roppupoBaHHbIX TPYG M3 noaunponuieHa npv pasanyHbiX Temnepartypax

Bewecreo KoHueHTpauus Temnepatypa Xumunueckas
°'C CTOMKOCTb
ByTaH TexHnyeckuin 20 C
60 -
ByraaneH To xe 20 (0]
40 C
60 C
BytaHon To xe 20 C
40 C
60 C
Bytunauetat To xe 20 (0]
40 -
60 H
BuHunauetar To xe 20 C
60 (0]
BuHHasa kncnota Jlio6as BogHas 20 C
40 C
60 C
BuHo ntoboe Toprogast 20 C
40 C
60 (¢}
B1CKO3HO-NpsannbHbIn - 20 ©
pacTBop 40 @
60 @
Bopa anctunnmpoBaHHas,
LOEMUHepann3oBaHHas, - 60 C
obeccorneHHas
Bopa mnHepanbHas - 60 C
Bopa mopckas - 60 C
Bopopon TexHn4ecknn 20 C
40 (@]
60 (@]
Bopopon xnopucTbiii TexHun4yeckumn 20 C
razoo6pasHbiin 100%-Hbli 40 C
60 -
Bopopoga nepekuch 30%-HbI1 BOAHBI pacTBOP 20 (¢}
40 (6}
60 (0]
90%-HbIl1 BOAHBI PacTBOP 20 H
40 -
Bo3ayx cxaTbli, - 20 (0]
cogepXawimii macno 40 -
[ekcaH 100%-HbIN, TEXHUYECKNI 20 (0]
40 -
60 H
OTUNEHININKOIb 100%-HbIl 20 C
60 C
Mukonesas 37%-Hbln BOOHBIV pacTBOP 20 (6}
(ykcycHas) kmcnota 40 -
60 -
MuuepuH TexHun4eckuin 40 C
60 C
[nioko3a BonHhIli pacTBOp 20 ©
NOOOWN KOHLLEHTPAaLLMK 40 ©
60 C
HekanuH TexHu4ecknii 20 (0]
60 0]
www.icaplast.ru le/l KAMNAACT’ ConepxaHue
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XnMuyeckas CTOMKOCTb rodppupoBaHHbIX TPYO U3 NonunponuieHa npu pasfanyHbiX TeMmneparypax

Temnepatypa Xumunyeckasn

| BewecTBO 5 >
C CTOMKOCTb

KoHueHTpauus

Xumuueckas cromkocts MM rodppuposaHHbIx TPY6

MpunoxexHue b
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OnbytundTtanar

Adurnukonesas kucnota

Aunmetnndopmammg,

AnaTtnnoBbii apup
AnmeTtmnnammH
Aumetundopmammp,

JAunokcaH

AnxnopbeHson
AnxnopaTaH
AnatnnammH
AnaTtnnosbiii apup
[y6unbHas kucnota

KenatuH
N3onponaHon
M3onponunoBbin adup
MNon 6,5%-Hbli

Kanuna antomocynbdart

Kanusa 6uxpomat

Kanwvsa nogun,

Kanusa kapboHaTt
Kanua Hutpat

Kanua nepmaHraHar

Kanuns nepxnopat

TexHunyeckumn

30%-HbIli BOAHBI pacTBOP

TexHNYEeCKUN YNCTbIN

To xe
TexHun4yeckumn
To xe

To xe

To xe
To xe
To xe
To xe
Jliob6asa BogHasa

JTioboi BOaHbIN

TexHn4eckumn

To xe

pacTBOp B 3TaHOsE

50%-HbIli BOOHbIN

HachblLLeHHbI BOAHbBIV pacTBOP

HachblleHHbIN

HacblLLEeHHbIN BOAHBIV pacTBOP

50%-HbI1 BOOHBIV pacTBOP

HachblLeHHbI BOAHbBIV pacTBOP

To xe

20
40
60
20
40
60
20
40
60
120
20
20
40
60
20
40
60
20
60
20
20
20
20
40
60
40
60
20
40
60
20
60
20
20
40
60
20
40
60
80
20
40
60
40
60
40
60
20
40
60
20
40
60
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XumMuyeckasi CTOKOCTb roppupoBaHHbIX TPYG M3 noaunponuieHa npv pasanyHbIX TemnepaTtypax

Belllecteo KoHueHTpauus Temnepatypa Xumunueckas

°‘C CTOMKOCTb
Kanusa nepcynbdat BogoHble pacTBOpSbI 20 C
nto60oli KOHUEHTpaUUm 40 C
60 C
Kanusa cynbdar To xe 20 C
40 C
60 (0]
Kanusa unaxng, HacbliweHHbI BOAHbIN pacTBOP 40 C
60 C
Kanuns runoxnopug, HachblILLLEeHHbI BOAHbIA pacTBOp, 20 C
copepxawumin 12,5% akTMBHOro xnopa 40 @
60 C
Kanusa xnopug HacbiLeHHbIV BOAHbIN pacTBOP 40 C
60 C
Kamdopa - 20 (¢}
60 C
Kncnopon, J11060W KOHLEHTpauumn 20 C
40 -
60 0]
KpemHuneBas kucnota To xe 60 C
KpemHedpTOpUCcTOBO- 32%-HbI1 BOOHbI pacTBOP 20 C
[opoaHas kucnora 40 -
60 -
90%-HbIn BOAHBIV pacTBOP 20 -
60 -
JlnmoHHasa kucnota 10%-Has 20 (¢}
40 C
60 C
Marnus conu Jtobble BOAHbIE PACTBOPbI 40 C
60 C
MasyTt - 20 (0]
40 H
ManewnHoBas kucnota HacblLeHHbIN BOAHBIM pacTBOp 20 C
40 C
60 C
Macna - 20 C
Y XVPbl PACTUTENbHbIE 40 C
60 o
Macno BepeTeHHoe - 20 C
40 O
60 H
Macno kamdopHoe - 20 H
Macno MuHepanbHoe, - 20 C
He cogepxallee 40 C
apoMaTUYEeCKNX BELLLECTB 60 )
Macno moTopHoe - 20 -
60 H
Meawn conu BoaHble pacTBopsbl 20 C
o601 KOHLUEHTpauumn 40 (0]
60 H
MeHTon 100%-HbI 20 C
60 (0]
MeTtaH TexHunyeckuni 20 C
60 -
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XumMuyeckasi CTOMKOCTb roppupoBaHHbIX TPYG M3 noaunponuieHa npuv pasinyHbiX Temnepartypax

BewecTBO

KoHueHTpauus Temnenparypa XumMmuuyeckas

C CTOMKOCTb

Xumuueckas cromkocts MM rodppuposaHHbIx TPY6

MpunoxexHue b
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MeTaHon

MeTtnnamun

MeTunaTunKeToH

Monoko

MonoyHas kucnota

MopdonuH

MoueBuHa

MypaBbuHas kucnota

MblINbHbBIV PaCTBOP
MblwbskoBas kmcnora
HaTtpwusa auetar

Hatpus 6pomat

Hatpwusa rmgpookecug,

Hatpus rugpocynbsdut

Hatpwa nognt

Hatpusa kapboHaT
HaTtpwusa Hutpat

JMobon

32%-HblIli BOOHbIN

TexHun4yeckumn

90%-Hasa BoagHas

TexHuyeckumn

BopaHble pactBopbl 10 30%

BogaHbiii pactBop Ao 50%

TexHuyeckas

o601 BOOHbIN

80%-Hasa BogHas

o601 BOAHbIN

To xe

Jo 10% BoaHbIN pacTBOP

Jo 30% BOAHbIN pacTBOP

50%-HblIi1 BOOHBIV pacTBOP

HachblweHHbI pacTBop

Jo 10% BoaHbIN pacTBOP

Jio6oi1 BOAHbIN pacTBOpP

HachblLeHHbI BOAHbBIN pacTBOP

To xe

20
40
60
20
60
20
40
60
20
40
60
20
40
60
20
40
60
40
60
20
40
60
20
40
60
60
40
60
20
40
60
20
40
60
40
60
20
40
60
20
40
60
20
60
20
40
60
20
40
60
60
40
60
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XumMuyeckasi CTOKOCTb roppupoBaHHbIX TPYG M3 noaunponuieHa npv pasanyHbIX TemnepaTtypax

Bewecreo KoHueHTpauus Temnepatypa Xumunueckas
°‘C CTOMKOCTb
HaTpusa 6ukapboHat HacblLWeHHbI pacTBOp 20 C
40 C
60 C
Hatpusa cynedar HachbileHHbI BOAHbIN PpacTBOP 20 C
40 C
60 C
HaTpusa cynbdut To xe 20 C
40 C
60 C
Hatpwus Hutput HacbILWeHHbIV BOAHbIN 20 @
O30H 100%-HbI 20 C
60 C
OnevHOBag kucnoTa TexHnyeckas yncras 20 C
40 C
60 ¢}
Oneym 10%-HbIin, SO, 20 H
60 H
OTxoaguime rasbi,
cogepxxatupe Jliobasa 60 ©
[BYOKUCb yriepoaa
MepxnopaTuneH, TexHnyeckme 20 0]
TETPaxIopaTUIEH 40 -
60 H
MukpurHOBag kucnoTa 1%-HbIli BOAHBIV PAcTBOP 20 C
60 -
MponaH TeXHUYECKNIN XNOKNIN 20 C
TexHnyeckuii ra3006pasHblii 20 C
60 -
MponunneHa ok1chb TexHun4yeckas 20 ©
PTyTb Yucrtasn 20 C
40 C
60 C
CaxapHblii cuporn Jlio6oi 40 C
60 C
CBeTU/bHbIN ras - 20 C
CBuHUa aueTar HacblleHHbIN pacTBOpP 20 (6}
40 C
60 C
Cepebpa conu HacbllLeHHbIN pacTBOp 40 C
60 C
CepHas kucnoTta [0 40% BOAHbLIN pacTBOP 20 ©
40 C
60 C
Jo 60% BOAHbIN pacTBOP 20 @
40 C
60 C
[0 80% BoaHbIN pacTBOP 20 (6}
40 C
60 o
90%-HbI1 BOOHBIV pacTBOP 20 (0]
60 -
96%-Hbl1 BOAHBIV pacTBOP 20 H
60 (0]
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XumMuyeckasi CTOMKOCTb roppupoBaHHbIX TPYG M3 noaunponuieHa npuv pasinyHbiX Temnepartypax

Bewecreo KoHueHTpauus Temnepatypa Xumunueckas
°C CTOMKOCTb
CepoBoaopog, TexHn4eckuin ra3oobpasHbiii 20 C
40 C
60 C
HachblLeHHbI BOAHbIA pacTBOP 20 C
40 C
60 C
Cepa TexHnyeckas yncras 20 C
40 @
60 C
Cepoyrnepog, TexHn4eckuin 20 C
60 -
Cepbl 4BYOKUCH AHrnopng, 20 ©
40 @
60 @
J1io60i1 KOHLeHTpaLmmn 20 C
40 @
60 @
TexHunyeckas xumakas 20 H
CunnkoHoBbIE Macna - 20 C
40 C
CuHunbHasa kncnorta TexHnyeckas 20 C
40 @
60 @
CongHasa kucnorta 5%-HbI BOOHBIM pacTBOP 20 (0]
40 -
60 C
10%-Hasa BoaHas 20 C
\g 40 C
= 60 C
% [0 30% BoaHas 20 C
E 40 C
g 60 C
g_ 36%-Hasa BogHas 20 C
s 40 C
& 60 C
o CMEeCh KUCIOT:
- CepHas 48% 20 H
I:_n A3oTHas 49% 40
S Bopa 3% 60 -
S Cmechb KMCNoT:
S CepHas 10% 20 -
G A30THas 20% 40 -
5 Bona 70% - -
S Cmech KMCNoT:
q;’ A3oTHas (15%-Has) 3uyactn 20 H
s ®dTopucTo-BogopoaHas
< (5%-Has) 1 yacTb 40 -
CepHas (18%-Has) 2y4actn - -
Lo CmMecb K1CnoT:
ﬂs-' CepHasa 30% 20 C
5 A30THas 60% 40 C
X Bona 10% - -
o
s
o
-
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XumMuyeckasi CTOKOCTb roppupoBaHHbIX TPYG M3 noaunponuieHa npv pasanyHbIX TemnepaTtypax

BewecTBO

CnunpTHbIE HANUTKMN
CteapuHoBas kncnora

CypbMbI xnopug,

TeTparngpodypaH

TeTpaxnopaTtaH

Tonyon

TpuxnopykcycHas
KucnoTta

TpuxnopaTuneH
TpunaTtaHonamuH
Yrnepopna nByok1Ch

YkcycHasa kncnorta

YKCYCHOW KNCNOTbI
aHrugpup,
®deHon

dopmanboerng,
(dopmanun)

docdopa xnopug,
®docdopHasg kncnota

®docdopHbIi aHrmapua,
(2 kn. on)

KoHueHTpauus

40%-Hble
TexHuyeckas

90%-HblIl BOOHbIN

TexHn4yeckumn

To xe

To xe

50%-HbIln BOAHBI pacTBOP

TexHuyeckas umctas

TexHn4yeckumn
To xe
TexHn4yeckas cyxas

10%-HbIl1 BOAHBIV pacTBOP

50%-HbIl BOAHBI pacTBOP

TexHuyeckas unctas

TexHn4yeckumn

J1o 10% BoAHbIN

10 90% BoAHbIN

40%-HbIli BOOHbI PACTBOP

TexHnyeckumn
[0 30% BogHbI pacTBOp

Jo 50% BOAHbIN pacTBOP

85%-HbIl1 BOOHBI pacBOpP

TexHunyeckumn

Temnepatypa
°’C
20
20
40
60
20
40
60
20
20
60
20
60
20
40
60
20
40
60
20
20
20
40
60
20
40
20
40
60
20
40
60
20
40
20
40
60
20
40
60
20
40
60
20
20
40
60
20
40
60
20
40
60
20
40

XuMmunueckas |
CTOMNKOCTb
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XumMuyeckasi CTOMKOCTb roppupoBaHHbIX TPYG M3 noaunponuieHa npuv pasinyHbiX Temnepartypax

BelecTtso KoHueHTpauus Temnepatypa Xumunueckas
°‘C CTOMKOCTb
doTorpadpuyeckas JobBas 20 C
3MynbCUSA 40 C
doTorpaduyeckui ToproBbliii 20 @
3akpenuTesnb 40 C
®dpyKTOBLIE COKM - 20 C
40 C
60 C
dTopucTo-BOAOPOaHAS [0 40% BopHbI pacTBOP 20 C
(nnaBukoBas) kncnoTa 40 C
60 C
50%-HbI BOAHBI pacTBOP 20 (¢}
40 C
60 C
70%-HbIl BOOHBI PAaCcTBOP 20 C
60 -
Xnop ra3oobpasHbiii 100%-HbI 20 (0]
60 H
Xnop Xuakuin 100%-HbI 20 H
60 H
XnopbeHson TexHnyeckumn 20 C
60 -
XnopmeTaHon To xe 20 (0]
XnopHas Boga HacbiLweHHbI pacTBOp 20 (0]
40 -
Xnopodopm TexHnyeckumn 20 (0]
60 H
XnopcynbpoHoBas TexHn4yeckas 20 H
‘& KucnoTa 60 H
E‘ XnopykcycHas kucnora 50%-Has BogHas 20 C
% 40 C
E 60 C
g TexHn4yeckas 20 (¢}
g_ 40 C
s 60 C
g XpomoBas kucnorta [0 50% BogHas 20 C
o 40 H
(= 60 H
I:_n Cmecb KMCNOoT:
S Xpomogas 5y 20 H
S CepHaga 2y 40 -
'S Boga 34 60 -
G Llapckas Boaka KoHueHTpupoBaHHas 20 (0]
5 40 H
5 LinknorekcaH TexHnyeckui 20 ©
)
; 40 -
b3 60 -
>§ LivknorekcaHon To xe 20 C
40 O
Lo 60 0]
CISJ LivHka conu Jlio6ble BoAHbIE PACTBOPbI 40 ©
c:ll:J 60 C
X LLlaBeneBas kucnota PasbaBneHHas BogHas 20 C
o
= 40 C
3 60 C
-
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XumMuyeckasi CTOKOCTb roppupoBaHHbIX TPYG M3 noaunponuieHa npv pasanyHbIX TemnepaTtypax

Bewecreo KoHueHTpauus Temnepatypa Xumunueckas
°‘C CTOMKOCTb
OTunauetat TexHun4eckumn 20 C
40 C
60 C
OTUNEHINNKONb To xe 20 C
40 C
60 C
ATuneHgmamuH To xe 20 C
40
60 -
OTnNoBbIV cnMpT TexHuyecknin, 96%-Hblin 40 ©
(eTaHon) 60 @
OTunosbli adup TexHnyeckumn 20 -
aKpWI0BOW KUCNOThI
OTUN XNTOPUCTbIN To xe 20 (0]
A6no4yHas kncnoTa 1%-HbIli BOOHBIV pacTBOP 20 C
40 C
60 C
AHTapHasa k1cnoTta J11060W KOHLLEeHTpauumn 20 ©
40 C
60 C
Tabnvua 6.2

OueHKa XMMU4eCcKo CTOMKOCTU NosimnponuaeHa

YcnoeHoe 0603HaYeHue UameHeHune, %

CTOMKOCTU MaTepuana Macchbl nNpPoOYHOCTHU

C +3-5 no 10
(0] oo +15unn -10 10,1-15
H 6onee +15unm -10 6onee 15

lNpumedaHve. YcnoBHoe 0603HaYeHNE XUMUYECKOM CTOMKOCTU MaTepunasna 03Ha4yaeT:

C - cToexk:

B CcpeAe AaHHOV KOHLUEHTPaLUnY npyv AaHHOM TeMrneparype He npoucXoauT XMMUYECKOro paspyLUeHVs MoJaMMepa;
O — OTHOCUTEJILHO CTOEK:

B cpene AaHHOV KOHLUEHTPaLUU npv AaHHOM TemMreparype rnpouCcxXoamT 4aCTUYHas noTepst HecyLue
Crnocob6HoCcTY nosmmepa. Tpybbl AOKHbI MPUMEHSITLCS C MOBbILLEHHbIM 3ar1acoM MpPo4YHOCTU;

H - He cToek:

B cpeae AaHHOM KOHLUEeHTPaLUuy npv 4aHHOM Temreparype rnpuMmeHeHue Tpyo HeZonycTumo;

— HE UCIbITaH.

Xumnueckas crorkocts MM roppuposanHbix TPY6

Mpunoxexne b
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MpunoxeHue B
TdsnMLl,bl Aang rmgpaeianyeckoro pacyeta CaMoTedyHbixX TpYGOHpOBOAOB

Mopsaa0K BbINOJIHEHUSA TMAPaBJINYECKUX pacyeToB 6e3HanopHbIX TPyOOonpoBoaoB
C Ucnosb3oBaHMeM Tadbnuy,

Tabnuupl paccynTaHbl no popmyne (2.2) Japcu — Becbaxa:

2-b
S S A A
" 2% 7R " 2g4R (V) ’ (2.2)

B KOTOPOI KoadbuumMeHT A onpeaensetca no dopmyne (2.3) npy K;=0,01 mmu o = 0,258.

o

— KS

Tabnuubl cocTaBneHbl AN rodprpoBaHHbIX TPYO 13 NOAMNPONUIeHa HOMUHaNIbHbIM HapyXHbIM AnameTpom 160,
200, 225, 250, 315, 400, 500, 630 MM 1 HOMUHaNbHLIM BHYTPEHHUM aAnameTpom 250, 300, 800 1 1000 mm.

Ha kaxpoi cTpaHuue Tabnul, ykasaHbl HAPYXHbIA U BHYTPEHHUIA AnameTp. 3Ha4YeHMEe pacyeTHOro anameTpa
NPUHSATO PaBHbIM BHYTPEHHEMY AnameTpy. B neBoi KONoHke Kaxaol Tabnuubl NPpUBEOEHbI 3HAYEHWS HAMOJIHEHWS
Tpybonposoaa ot 0,3 oo 1. HanonHeHns meHee 0,3 He 9KOHOMUYHbI 1 3anpeLleHbl CHulM 2.04.01-85 Bo nsdexaxue
06pa3oBaHus B TPYOOMNPOBOAE «CyXOr0 TEHEHUSI» U HEONPABAAHHOIO YBENMYEHUS ANAMETPOB TPY6.

MocnenyioLime KOJIOHKM coaepxaT 3HaYeHUs yKJloHa TPpyOonpoBoaa 1 COOTBETCTBYIOLLME 3HAYEeHUs pacxona
XWOKOCTW, J1/C, N CKOPOCTU, M/C.

Mpw onpeneneHnn NPOeKTHOro ykiioHa 6e3HanopHbIX TPYOONPOBOAOB pacyeTHOe 3HaYeHME i crenyeT YyMHOXNUTb
Ha KO3PPULMEHT yBENNYEHMS MOTEPL HANopa, PaBHbI AN PacTPYOHbIX COEANHEHWNI HA PE3UHOBBIX YMIOTHUTENAX
Tpyo6 anameTtpamm 110-225 mm — 1,015; 250-630 mm — 1,01.

Tabnuubl gng rMAPABANYECKOrO pacyeTa

MpunoxexHue B
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110/91 HoMuHanbHbIN HapyXHbI anametp (OD) 110 mm

TPYBHbL M 3ABOL

i=0,007 i=0,008 i=0,009 i=0,01 i=0,015 i=0,02

q, n/c V,Mm/c q, n/c V,m/c q, n/c V,Mm/c q, n/c V,Mm/c q, n/c V,m/c q,n/c V,m/c

0,3 1,01 0,55 1,10 0,60 1,19 0,65 1,27 0,70 1,64 0,90 1,96 1,07
0,4 1,79 0,66 1,95 0,72 2,10 0,78 2,25 0,83 2,89 1,07 3,44 1,27
0,5 2,70 0,75 2,94 0,81 3,18 0,88 3,39 0,94 4,36 1,20 5,17 1,43
0,6 3,68 0,81 4,01 0,88 4,32 0,95 4,61 1,02 5,91 1,30 7,01 1,55
0,7 4,62 0,85 5,03 0,93 5,42 1,00 5,79 1,07 7,41 1,37 8,78 1,62
0,8 5,41 0,87 5,89 0,95 6,35 1,02 6,78 1,09 8,68 1,40 10,28 1,66
0,9 5,89 0,86 6,41 0,93 6,96 1,01 7,37 1,08 9,44 1,38 11,19 1,63
1 5,40 0,75 5,89 0,81 6,35 0,88 6,78 0,94 8,71 1,20 10,34 1,43
0,3 2,24 1,23 2,49 1,36 2,72 1,49 2,94 1,61 3,14 1,72 3,33 1,83
0,4 3,92 1,45 4,36 1,61 4,76 1,76 5,13 1,90 5,49 2,03 5,82 2,15
0,5 5,89 1,63 6,54 1,81 7,14 1,97 7,70 2,13 8,22 2,27 8,71 2,41
0,6 7,98 1,76 8,86 1,95 9,66 2,13 10,41 2,30 11,12 2,45 11,78 2,60
0,7 9,99 1,85 11,09 2,05 12,10 2,24 13,03 2,41 13,91 2,57 14,74 2,72
0,8 11,69 1,88 12,97 2,09 14,15 2,28 15,24 2,45 16,27 2,62 17,24 2,78
0,9 12,73 1,86 14,12 2,06 15,40 2,25 16,60 2,42 17,72 2,58 18,77 2,74
1 11,78 1,63 13,08 1,81 14,28 1,97 15,39 2,13 16,44 2,27 17,43 2,41
0,3 3,69 2,02 4,02 2,20 4,33 2,37 4,62 2,58 4,89 2,68 6,07 3,33
0,4 6,44 2,38 7,01 2,59 7,53 2,79 8,03 2,97 8,50 3,14 10,53 3,90
0,5 9,63 2,66 10,48 2,90 11,26 3,11 12,00 3,32 12,69 3,51 15,72 4,34
0,6 13,02 2,87 14,16 3,12 15,22 3,36 16,20 3,57 17,14 3,78 21,20 4,68
0,7 16,28 3,01 17,07 3,27 19,02 3,52 20,26 3,74 21,42 3,96 26,48 4,89
0,8 19,04 3,07 20,70 3,34 22,24 3,58 23,68 3,81 25,04 4,03 30,95 4,99
0,9 20,73 3,02 22,55 3,29 24,22 3,53 25,79 3,76 27,27 3,98 33,72 4,91
1 19,26 2,66 20,96 2,90 22,53 3,11 24,00 3,32 25,39 51 31,44 4,34

®
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160/ 139 HoMuHanbHbIN HapyXHbI aunametp (OD) 160 mm
i=0,007 i=0,008 i=0,009 i=0,01 i=0,011 i=0,012

h/D

q, n/c V,Mm/c q, n/c V,m/c q, n/c V,m/c q,n/c V,m/c q,n/c V,m/c q,n/c  V,m/c

0,3 2,88 0,75 3,14 0,81 3,37 0,88 3,50 0,93 3,81 0,99 4,02 1,04
0,4 5,08 0,89 5,51 0,97 5,90 1,04 6,32 1,12 6,69 1,17 7,04 1,24
0,5 7,65 1,00 8,30 1,09 8,92 1,17 9,50 1,25 10,05 1,32 10,58 1,39
0,6 10,39 1,09 11,27 1,18 12,10 1,27 12,89 i85 13,63 1,42 14,34 1,50
0,7 13,03 1,14 14,13 1,24 15,17 1,33 16,16 1,42 17,08 1,50 17,97 1,58
0,8 15,25 1,17 16,54 1,26 17,76 1,36 18,91 1,44 20,00 1,53 21,03 1,61
0,9 16,59 1,15 18,00 1,24 19,32 1,34 20,58 1,42 21,75 1,50 22,89 1,58

1 15,30 1,00 16,61 1,09 17,84 1,17 19,01 1,25 20,10 1,32 21,16 1,39

0,3 4,21 1,09 4,40 1,14 4,59 1,19 4,76 1,24 4,94 1,28 5,10 1,33

0,4 7,38 1,30 7,71 1,35 8,03 1,41 8,34 1,46 8,63 1,51 8,90 1,57
0,5 11,09 1,45 11,58 1,52 12,05 1,58 12,51 1,64 12,96 1,70 13,39 1,75
0,6 15,03 1,57 15,69 1,64 16,33 1,71 16,94 1,77 17,54 1,84 18,12 1,90
0,7 18,83 1,65 19,65 1,72 20,45 1,79 21,21 1,86 21,97 1,92 22,69 1,99
0,8 22,03 1,68 22,99 1,76 23,92 1,83 24,82 1,90 25,69 1,96 26,54 2,03
0,9 23,98 1,66 25,03 1,73 26,04 1,80 27,02 1,87 27,97 1,93 28,90 2,00

1 22,18 1,45 23,16 1,52 24,11 1,58 25,02 1,64 25,91 1,70 26,77 1,75

0,3 5,42 1,41 5,73 1,49 6,02 1,56 6,30 1,64 6,57 1,71 6,83 1,77

0,4 | 9,48 1,66 | 10,01 1,76 | 10,51 1,84 | 11,00 | 1,93 | 11,46 | 2,01 11,91 | 2,09
05 | 14,21 1,86 | 1500 | 1,97 | 1575 | 2,06 | 16,47 | 2,16 | 17,17 | 2,25 | 17,84 | 2,34
06 | 1924 | 201 | 20,30 | 2,12 | 21,31 | 223 | 2228 | 2,33 | 2321 | 2,43 | 2412 | 252
07 | 24,08 | 2,11 2540 | 223 | 26,67 | 2,34 | 27,88 | 2,44 | 2904 | 2555 | 30,17 | 2,64
08 | 28,17 | 2,15 | 29,71 227 | 31,19 | 238 | 3260 | 249 | 3396 | 260 | 3527 | 2,70
09 | 30,67 | 2,12 | 32,35 | 224 | 3396 | 2,35 | 3550 | 2,45 | 36,98 | 2,56 | 38,41 | 2,66
1 | 2843 | 186 | 30,00 | 197 | 31,51 | 206 | 3295 | 2,16 | 3434 | 225 | 3567 | 234

0,3 | 8,02 2,08 9,07 2,36 | 10,02 | 260 | 10,88 | 2,83 | 11,69 | 3,04 | 12,44 [ 3,23
0,4 13,96 2,45 15,78 2,77 17,40 3,05 18,90 3,32 20,28 3,56 21,58 3,79
05 | 20,88 | 2,74 | 2358 | 3,09 | 26,00 | 3,41 | 2821 | 370 | 3027 | 397 | 32,19 | 422
06 | 2821 | 295 | 31,84 | 333 | 3508 | 367 | 3806 | 398 | 40,83 | 427 | 4342 | 454
07 | 3528 | 309 | 3979 | 349 | 4384 | 384 | 4756 | 4,17 | 51,00 | 447 | 54,23 | 475
08 | 41,24 | 315 | 4652 | 355 | 51,25 | 392 | 5558 | 4,25 | 59,60 | 4,55 | 63,37 | 4,84
09 | 4492 | 3,11 | 50,67 | 350 | 5583 | 3,86 | 6055 | 4,19 | 64,94 | 4,49 | 69,04 | 477

1 | 41,77 | 274 | 4715 | 3,09 | 51,99 | 341 | 5642 | 3,70 | 6053 | 3,97 | 6439 | 4722

0,3 13,16 3,42 13,83 3,59 14,48 3,76 15,10 3,92 15,69 4,08 16,26 4,22
04 | 22,81 4,00 23,97 4,21 25,08 4,40 26,14 4,59 27,16 4,76 28,14 4,94
0,5 | 34,01 4,46 35,74 4,68 37,38 4,90 38,95 5,11 40,46 5,30 41,92 5,49
0,6 | 45,86 4,80 48,17 5,04 50,38 5,27 52,49 5,49 54,52 5,70 56,47 5,91
0,7 | 57,27 5,02 60,15 5,27 62,90 5,51 65,53 5,74 68,06 5,96 70,49 6,18
0,8 | 66,92 Shilll 70,29 5,37 73,50 5,62 76,57 9385 7952 6,08 82,35 6,29
09 | 72,92 5,04 76,59 5,29 80,09 5,54 83,44 5,77 86,65 6,00 89,75 6,20

1 68,02 4,46 71,47 4,68 74,76 4,90 77,91 5,11 80,93 5,30 83,84 5,49

Tabnuubl gng rMAPABANYECKOrO pacyeTa
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200/ 174 HomuHanbHbIN HapYXHbI anametp (OD) 200 mm

h/D i=0,005 i=0,006 i=0,007 i=0,008 i=0,009 i=0,01

/ q, n/c V,m/c q, n/c V,mMm/c q,n/c V,m/c q,n/c  V,m/c q,n/c  V,m/c q,n/c  V,m/c
0,3 4,30 0,72 4,82 0,81 5,30 0,89 5,74 0,96 6,16 1,03 6,56 1,10
0,4 7,56 0,86 8,47 0,96 9,30 1,05 10,07 1,14 10,80 1,22 11,50 1,30
0,5 11,40 0,96 12,74 1,08 13,99 1,18 15,14 1,28 16,23 1,37 17,26 1,46
0,6 15,48 1,05 17,29 1,17 18,97 1,28 20,53 1,39 22,00 1,49 23,39 1,58
0,7 19,41 1,10 21,68 1,23 23,78 1,35 25,72 1,46 27,55 1,56 29,29 1,66
0,8 22,72 1,12 25,37 1,25 27,82 1,37 30,09 1,48 32,24 1,59 34,27 1,69
0,9 24,72 1,10 27,61 1,23 30,28 1,35 32,76 1,46 35,09 1,57 37,31 1,67

1 22,79 0,96 25,49 1,08 27,98 1,18 30,28 1,28 32,46 11,317 34,52 1,46
0,3 6,94 1,16 7,31 1,22 7,66 1,28 8,00 1,34 8,32 1,40 8,64 1,45
0,4 12,15 1,38 12,79 1,45 13,39 1,52 13,97 1,58 14,54 1,65 15,08 1,71
0,5 18,25 1,54 19,18 1,62 20,09 1,70 20,95 1,77 21,80 1,84 22,60 1,91
0,6 24,71 1,67 25,98 1,75 27,19 1,84 28,36 1,92 29,49 1,99 30,58 2,07
0,7 30,94 1,75 32,52 1,84 34,04 1,93 35,50 2,01 36,91 2,09 38,27 2,17
0,8 36,20 1,79 38,05 1,88 39,82 1,97 41,52 2,05 43,16 2,13 44,75 2,21
0,9 39,41 1,76 41,42 1,85 43,35 1,93 45,21 2,02 47,00 2,10 48,73 2,17

1 36,49 1,54 38,37 1,62 40,17 1,70 41,91 1,77 43,58 1,84 45,20 1,91
0,3 8,94 1,50 9,24 1,55 9,81 1,64 10,35 1,74 10,87 1,82 11,36 1,91
0,4 15,61 1,77 16,12 1,83 17,10 1,94 18,04 2,04 18,93 2,14 19,79 2,24
0,5 23,39 1,98 24,15 2,04 25,61 2,17 27,00 2,28 28,33 2,40 29,61 2,50
0,6 31,64 2,14 32,66 2,21 34,63 2,34 36,50 2,47 38,29 2,59 40,00 2,70
0,7 39,59 2,24 40,87 2,31 43,32 2,45 45,66 2,58 47,89 2,71 50,03 2,83
0,8 46,30 2,28 47,79 2,36 50,66 2,50 53,39 2,63 515,818 2,76 58,49 2,89
0,9 50,41 2,25 52,04 2,32 55,17 2,46 58,14 2,59 60,98 2,72 63,70 2,84

1 46,77 1,98 48,30 2,04 51,22 2,17 54,01 2,28 56,66 2,40 59,21 2,51
0,3 11,84 1,99 12,30 2,06 14,41 2,42 16,26 2,73 17,92 3,01 19,45 3,26
0,4 20,61 2,33 21,41 2,42 25,04 2,84 28,22 3,20 31,09 3,52 33,72 3,82
0,5 30,83 2,61 32,01 2,71 37,41 3,17 42,13 3,56 46,39 3,92 50,29 4,25
0,6 41,65 2,81 43,24 2,92 50,50 3,41 56,85 3,84 62,57 4,22 67,81 4,58
0,7 52,08 2,95 54,06 3,06 63,11 3,57 71,03 4,02 78,15 4,42 84,68 4,79
0,8 60,89 3,00 63,20 3,12 73,77 3,64 83,01 4,09 91,33 4,50 98,95 4,88
0,9 66,32 2,96 68,84 3,07 80,36 3,59 90,44 4,04 99,51 4,44 107,82 4,81

1 61,66 2,61 64,02 2,71 74,82 3,17 84,27 3,56 92,78 3,92 100,58 4,25
0,3 20,87 3,50 22,02 3,72 23,46 3,93 24,65 4,13 25,78 4,32 26,87 4,51
0,4 36,16 4,10 38,45 4,35 40,61 4,60 42,65 4,83 44,60 5,05 46,47 5,26
0,5 53,91 4,56 57,30 4,85 60,49 5,12 63,52 5,37 66,41 5,62 69,18 5,85
0,6 72,67 4,91 77,22 5,21 81,51 5,50 85,58 5,78 89,45 6,04 93,16 6,29
0,7 90,74 5,13 96,40 5,45 101,75 5,76 106,81 6,04 111,64 6,32 116,26 6,58
0,8 | 106,02 5,23 112,64 5,56 118,87 5,86 124,79 6,15 130,42 6,43 135,81 6,70
0,9 | 115,58 5,16 122,74 5,48 129,54 5,78 136,00 6,07 142,14 6,34 148,02 6,60

1 107,82 4,56 114,60 4,85 121,00 5,12 127,05 5,37 132,82 5,62 138,35 5,85
0,3 27,92 4,68 28,92 4,85 29,89 5,01 31,74 5,32 33,48 5,61 35,13 5,89
0,4 48,26 5,47 49,98 5,66 51,65 5,85 54,82 6,21 57,80 6,55 60,64 6,87
0,5 71,83 6,08 74,38 6,29 76,85 6,50 81,54 6,90 85,96 7,27 90,15 7,63
0,6 96,72 6,53 100,15 6,76 103,45 6,99 109,75 7,41 115,68 7,81 121,30 8,19
0,7 | 120,69 6,83 124,96 7,07 129,07 7,30 136,91 7,75 144,29 8,16 151,28 8,56
0,8 | 140,98 6,95 145,96 7,20 150,76 7,44 159,91 7,89 168,52 8,31 176,68 8,71
0,9 | 153,66 6,86 159,09 7,10 164,33 7,33 174,30 7,78 183,70 8,20 192,60 8,60

1 143,66 6,08 148,76 6,29 153,69 6,50 163,08 6,90 171,92 7,27 180,30 7,63
h/D i=0,25 i=0,3

0,3 37,47 6,28 41,05 6,88

0,4 64,63 7,32 70,76 80,01

0,5 96,06 8,13 105,13 8,89

0,6 | 129,28 8,73 141,38 9,55

0,7 | 161,16 9,12 176,28 9,97

0,8 | 188,21 9,28 205,86 10,15

0,9 | 205,17 9,15 224,42 10,01

1 192,13 8,13 210,26 8,89

®
www.icaplast.ru MKANNACT ConepxaHue

TPYBHbL M 3ABOL

Tabnuubl Ang rMAPABANYECKOrO pacyeTa

Mpunoxexune B

53



225/200 HoMuHanbHbIN HapYXHbIA anametp (OD) 225 mm

i=0,005 i=0,006 i=0,007 i=0,008 i=0,009 i=0,010

q,n/c V,m/c q,n/c V,m/c q,n/c V,m/c q,n/c V,m/c q,n/c V,m/c q,n/c V,m/c
0,3 6,38 0,81 7,14 0,90 7,83 0,99 8,49 1,07 9,10 1,15 9,68 1,22

0,4 11,21 0,96 12,53 1,07 13,73 1,17 14,86 1,27 15,92 1,36 16,93 1,44
0,5 16,88 1,07 18,84 1,20 20,63 1,31 22,31 1,42 23,90 1,52 25,39 1,62
0,6 22,90 1,16 25,54 1,30 27,96 1,42 30,23 1,54 32,36 1,64 34,37 1,75
0,7 28,70 1,22 32,01 1,36 35,03 1,49 37,86 1,61 40,52 1,73 43,04 1,83
0,8 33,59 1,25 37,45 1,39 40,98 1,52 44,29 1,64 47,40 1,76 50,34 1,87
0,9 36,56 1,23 40,76 1,37 44,61 1,50 48,22 1,62 51,60 1,73 54,81 1,84

1 33,75 1,07 37,67 1,20 41,26 1,31 44,63 1,42 47,79 1,52 50,78 1,62

0,3 10,23 1,29 10,76 1,36 11,27 1,42 11,76 1,48 12,23 1,54 12,68 1,60

0,4 17,88 1,52 18,80 1,60 19,67 1,68 20,52 1,75 21,33 1,82 22,12 1,89
0,5 26,82 1,71 28,18 1,79 29,48 1,88 30,74 1,96 31,95 2,03 33,13 2,11
0,6 36,29 1,84 38,13 1,94 39,89 2,03 41,58 2,11 43,21 2,20 44,79 2,28
0,7 | 4543 1,93 47,72 2,03 49,92 2,13 52,03 2,22 54,07 2,30 56,04 2,39
0,8 53,14 1,97 55,81 2,07 58,38 2,17 60,84 2,26 63,22 2,35 65,52 2,43
0,9 57,86 1,94 60,77 2,04 63,57 2,13 66,26 2,23 68,85 2,31 71,36 2,40

1 53,63 1,71 56,36 1,79 58,97 1,88 61,48 1,96 63,91 2,03 66,25 2,11

0,3 13,13 1,66 13,56 1,71 13,97 1,76 14,38 1,81 15,17 1,91 15,92 2,01

04 | 22,89 1,95 23,63 2,01 24,35 2,08 25,05 2,14 26,41 2,25 27,70 2,36
0,5 | 34,26 2,18 35,37 2,25 36,44 2,32 37,49 2,39 39,50 2,52 41,42 2,64
0,6 | 46,32 2,35 47,81 2,43 49,25 2,50 50,66 2,57 53,36 2,71 56,00 2,84
0,7 | 57,94 2,47 59,80 2,55 61,60 2,62 63,35 2,70 66,73 2,84 69,95 2,98
0,8 | 67,75 2,52 69,92 2,60 72,02 2,67 74,07 2,75 78,01 2,90 81,78 3,04
0,9 | 73,79 2,48 76,15 2,56 78,44 2,63 80,67 2,71 84,97 2,85 89,07 2,99

1 68,53 2,18 70,74 2,25 72,88 2,32 74,97 2,39 79,00 2,52 82,84 2,64

0,3 16,63 2,10 17,33 2,19 17,99 2,27 21,05 2,66 23,72 2,99 26,13 3,30

04 | 2894 2,47 30,13 2,57 31,28 2,67 36,54 3,11 41,14 3,51 45,28 3,86
0,5 | 43,26 2,75 45,03 2,87 46,74 2,98 54,54 3,47 61,37 3,91 67,51 4,30
0,6 58,43 2,97 60,81 3,09 63,10 3,21 73,59 3,74 82,76 4,21 91,02 4,62
0,7 | 73,04 3,11 76,01 3,24 78,87 3,36 91,95 3,91 103,37 4,40 113,66 4,84
0,8 85,38 3,17 88,85 3,30 92410 3,42 107,46 3,99 120,80 4,48 132,81 4,93
0,9 | 93,00 3,12 96,78 3,25 100,43 3,37 117,07 3,93 131,62 4,42 144,71 4,86

1 86,52 2,75 90,06 2,87 93,48 2,98 109,09 3,47 122,74 3,91 135,03 4,30

0,3 28,34 3,58 30,39 3,83 32,31 4,08 34,12 4,30 35,84 4,52 37,48 4,73
0,4 | 49,08 4,18 52,60 4,48 55,90 4,76 59,01 5,03 61,96 5,28 64,77 5,92
0,5 | 73,14 4,66 78,36 4,99 83,25 5,30 87,86 5,59 92,23 5,87 96,39 6,14
0,6 | 98,58 5,01 105,59 5,37 112,15 5,70 118,33 6,01 124,20 6,31 129,78 6,59
0,7 | 123,08 5,24 131,81 5,61 140,00 5,96 147,68 6,29 154,98 6,60 161,94 6,89
0,8 | 143,80 5,34 154,00 5,72 163,53 6,07 172,52 6,40 181,04 6,72 189,16 7,02
0,9 | 156,70 5,26 167,82 5,64 178,22 5,98 188,02 6,31 197,32 6,63 206,17 6,92

1 146,29 4,66 156,73 4,99 166,50 5,30 175,72 5259 184,45 5,87 192,78 6,14

0,3 | 39,04 4,93 40,55 5,12 42,00 5,30 43,40 5,48 44,75 5,65 46,06 5,81
0,4 | 67,46 5,75 70,04 ORIl 72,53 6,18 74,93 6,39 77,25 6,58 79,50 6,77
0,5 | 100,37 6,39 104,20 6,63 107,88 6,87 111,43 7,10 114,86 7,31 118,19 7,52
0,6 | 135,13 6,87 140,26 7,13 145,20 7,38 149,95 7,62 154,56 7,85 159,02 8,08
0,7 | 168,60 7,18 174,97 7,45 181,12 7,71 187,05 7,96 192,78 8,21 198,33 8,44
0,8 | 196,92 7,31 204,37 7,59 211,54 7,85 218,46 8,11 225,15 8,36 231,63 8,60
0,9 | 214,64 7,21 222,76 7,48 230,58 7,74 238,13 8,00 245,43 8,24 252,49 8,48

1 200,75 6,39 208,39 6,63 215,75 6,87 222,85 7,09 229,72 7,31 236,37 7,52

Tabnuubl gng rMAPABANYECKOrO pacyeTa

[ a]
qs" 0,3 48,58 6,13 50,96 6,43 54,32 6,85
I 0,4 83,80 7,14 87,88 7,49 93,64 7,98
d*.) 0,5 | 124,55 7,93 130,59 8,31 139,11 8,86
(o] 0,6 167,56 8,51 175,65 8,93 187,07 9,51
§ 0,7 | 208,96 8,90 219,03 9,33 233,24 9,93
:Q' 0,8 | 244,03 9,06 255,78 9,49 272,36 10,11
0,9 | 266,02 8,93 278,84 9,36 296,93 9,97
1 249,11 7,93 261,17 8,31 278,21 8,86
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250/217 HomuHanbHbIN HapYXHbI aunametp (OD) 250 mm
0,002 0,003 i=0,004 i=0,005 0,006 i=0,007

q,n/c V,m/c q,n/c V,m/c qg,n/c V,m/c qg,n/c V,m/c q,n/c V,m/c q,n/c V,m/c
0,3 4,51 0,48 5,88 0,63 7,04 0,75 8,08 0,86 9,03 0,96 9,90 1,05

04 | 7,97 057 | 1035 | 074 | 12,38 | 0,89 | 14,19 | 1,02 [ 1582 | 1,14 | 17,34 | 1,25
05| 1204 | 065 | 1561 | 084 | 1864 | 1,00 | 21,34 | 1,15 | 23,78 | 1,28 | 26,03 | 1,40
06| 1638 | 070 [ 21,20 | 091 | 2529 | 1,08 | 2893 | 1,24 | 3222 | 1,38 | 3526 | 1,51
07 | 2057 | 074 | 26,60 | 0,96 | 31,71 1,14 | 3626 | 1,30 | 40,37 | 1,45 | 44,17 | 1,559
08 | 2409 | 075 [ 31,14 | 0,98 [ 37,11 1,6 | 4243 [ 133 | 4723 | 148 | 51,67 | 1,62
09 | 2621 | 074 | 3388 | 096 | 4039 | 1,14 | 46,18 | 1,31 | 51,42 | 146 | 5625 | 1,59
1 | 2408 | 065 | 31,21 | 084 | 3727 | 1,00 | 4267 | 1,15 | 4755 | 1,28 | 52,06 | 1,40

0,3 10,71 1,14 11,48 1,22 12,21 1,30 13,56 1,44 14,80 1,58 15,96 1,70

0,4 18,75 1,35 20,07 1,44 21,33 1,53 23,67 1,70 25,82 1,86 27,82 2,00
0,5 28,13 1,51 30,11 1,62 31,98 1,72 35,46 1,90 38,66 2,08 41,64 2,23
0,6 38,10 1,63 40,76 1,75 43,28 1,85 47,97 2,06 52,28 2,24 56,29 2,41
0,7 | 47,70 1,71 51,03 1,83 54,17 1,95 60,02 2,16 65,40 2,35 70,40 2,53
0,8 55,80 1,75 59,68 1,87 63,36 1,98 70,19 2,20 76,47 2,39 82,31 2,58
0,9 60,75 1,72 64,98 1,84 68,99 1,95 76,43 2,16 83,30 2,36 89,65 2,54

1 56,27 1,51 60,22 1,62 63,96 1,72 70,92 1,90 77,33 2,08 83,28 2,24

0,3 17,05 1,81 18,08 1,92 19,06 2,03 20,00 2,13 20,90 2,22 21,76 2,32

04 | 29,70 | 213 | 31,48 | 2,26 | 33,17 | 2,38 | 34,79 | 2,50 | 36,33 | 2,61 | 37,82 | 2,72
05 | 44,44 | 239 | 47,08 | 253 | 4959 | 266 | 51,99 | 2,79 | 54,29 | 2,91 56,50 | 3,03
06 | 6005 | 257 | 6360 | 273 | 66,98 | 2,87 | 7021 | 3,01 | 7330 | 3,14 | 76,26 | 3,27
07 | 7509 | 2,70 | 7953 | 286 | 83,74 | 301 | 87,76 | 3,15 | 9161 | 329 | 9531 | 3,42
08 | 87,79 | 275 | 9297 | 291 | 97,89 | 3,06 | 10258 | 3,20 | 107,08 | 3,35 | 111,04 | 3,49
09 | 9562 | 2,71 | 101,27 | 2,87 | 106,63 | 3,02 | 111,75 | 3,16 | 116,65 | 3,30 | 121,36 | 3,44

1 | 8888 | 239 | 94,16 | 253 | 99,19 | 266 | 103,98 | 2,79 | 10858 | 2,91 | 112,99 | 3,03

0,3 22,61 2,41 26,40 2,81 29,74 3,16 32,74 3,48 35,50 3,78 38,05 4,05
0,4 | 39,28 2,82 45,81 3,29 51,55 3,70 56,71 4,08 61,45 4,42 65,84 4,73
0,5 58,66 3,15 68,36 3,67 76,87 4,13 84,53 4,54 91,54 4,91 98,05 5,26
0,6 79,17 3,39 92,21 3,95 103,64 4,44 113,92 4,88 123,34 5,28 132,07 5,66
0,7 98,94 3,55 115,84 4,14 129,43 4,65 142,24 5,11 153,97 5,53 164,84 5,92
0,8 | 115,64 3,62 134,61 4,21 151,23 4,73 166,19 5,20 179,88 5,63 192,58 6,03
0,9 | 125,98 3,57 146,66 4,15 164,79 4,67 181,10 5,13 196,03 5,56 209,88 5,94

1 117,32 3,15 136,72 3,67 158,74 4,13 169,05 4,54 189,08 4,91 196,09 5,26

0,3 | 40,45 4,30 42,70 4,54 44,84 4,77 46,89 4,99 48,84 5,20 50,71 5,40
0,4 | 69,94 5,03 73,82 5,30 77,49 5,57 81,00 5,82 84,35 6,06 87,56 6,29
0,5 | 104,13 5,59 109,87 5,90 115,31 6,19 120,50 6,47 125,45 6,74 130,21 6,99
0,6 | 140,24 6,01 147,94 6,34 155,25 6,65 162,20 6,95 168,85 7,23 175,24 7,51
0,7 | 175,02 6,28 184,61 6,63 193,70 6,95 202,36 7,26 210,64 7,56 218,59 7,85
0,8 | 204,45 6,40 215,64 6,75 226,25 7,08 236,36 7,40 246,02 7,70 255,30 788
0,9 | 222,83 6,31 235,03 6,66 246,61 6,98 257,63 7,30 268,17 7,59 278,28 7,88

1 208,26 5,59 219,74 5,90 230,62 6,19 240,99 6,47 250,91 6,74 260,43 6,99

0,3 | 54,26 5,77 57,58 6,13 60,71 6,46 63,67 6,77 67,86 7,22 74,27 7,90
0,4 | 93,64 6,73 99,33 7,14 104,69 7,52 109,76 7,89 116,93 8,40 127,92 99
0,5 | 139,21 7,47 147,63 7,93 155,55 8,35 163,06 8,75 173,66 9,32 189,89 10,19
0,6 | 187,31 8,03 198,59 8,51 209,21 8,96 219,28 9,40 233,49 10,00 | 255,25 10,94
0,7 | 233,61 8,39 247,65 8,89 260,88 9,37 273,40 9,82 291,08 10,45 | 318,16 11,42
0,8 | 272,83 8,54 289,22 9,05 304,65 9,53 319,30 Oi99) 339,89 10,64 | 371,48 11,63
0,9 | 297,41 8,42 315,28 8,93 332,11 9,40 348,05 9,86 370,56 10,49 | 405,02 11,47

1 278,42 7,47 295,25 7,93 311,10 8,35 326,12 8,75 347,32 9,32 379,79 10,19

Tabnuubl Ang rMAPABANYECKOrO pacyeTa
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285/250 HoMuHanbHbIM BHYTpeHHUIt guametp (ID) 250 mm

h/D i=0,002 i=0,003
/ q, n/c V,Mm/c q, n/c V,m/c
0,3 6,55 0,54 8,49 0,69 10,15 0,83 11,63 0,95 12,96 1,06 14,20 1,16
0,4 11,56 0,64 14,94 0,83 17,82 0,98 20,37 1,18 22,69 1,25 24,83 1,37
0,5 17,45 0,72 22,50 0,93 26,80 1,11 30,61 1,26 34,07 1,41 37,25 1,54
0,6 23,72 0,78 30,54 1,01 E6ES 1,20 41,48 1,37 46,14 1,52 50,43 1,66
0,7 29,77 0,82 38,30 1,06 45,55 1,26 51,96 1,43 57,78 1,59 63,14 1,74
0,8 34,86 0,84 44,83 1,08 53,30 1,28 60,80 1,46 67,59 1,63 73,85 1,78
0,9 37,92 0,82 48,78 1,06 58,02 1,26 66,18 1,44 73,59 1,60 80,41 1,75
1 34,89 0,72 45,00 0,93 53,61 1,11 61,22 1,26 68,13 1,41 74,50 1,54
0,3 15,35 1,25 16,43 1,34 17,46 1,43 19,37 1,58 21,13 1,73 22,76 1,86
0,4 26,82 1,48 28,70 1,58 30,47 1,68 33,77 1,86 36,81 2,03 39,63 2,19
0,5 40,22 1,66 43,01 1,77 45,65 1,88 50,56 2,09 55,07 2,27 59,27 2,44
0,6 54,43 1,79 58,19 1,92 61,74 2,03 68,35 2,25 74,42 2,45 80,07 2,64
0,7 68,13 1,88 72,82 2,01 77,25 2,13 85,50 2,36 93,07 2,57 100,11 2,76
0,8 79,68 1,92 85,16 2,05 90,34 2,17 99,97 2,40 108,82 2,62 117,04 2,81
0,9 86,76 1,89 92,73 2,02 98,38 2,14 108,87 2,37 118,52 2,58 127,49 2,77
1 80,44 1,66 86,02 1,77 91,30 1,88 101,11 2,09 110,14 2,27 118,54 2,44
0,3 24,30 1,99 25,75 2,10 27,14 2,22 28,45 2,33 29,74 2,43 30,95 2,53
0,4 42,28 2,33 44,79 2,47 47,17 2,60 49,44 2,73 51,65 2,85 53,74 2,97
0,5 63,21 2,61 66,93 2,76 70,47 2,91 73,84 3,05 77,12 3,18 80,23 3,31
0,6 85,37 2,81 90,37 2,97 95,13 3,13 99,67 3,28 104,07 3,43 108,26 3,56
0,7 | 106,72 2,94 112,96 3,12 118,89 3,28 124,55 3,44 130,04 3,59 135,26 3,73
0,8 | 124,76 3,00 132,05 3,18 138,97 3,34 145,57 3,50 151,99 3,65 158,08 3,80
0,9 | 135,90 2,96 143,84 3,13 151,39 3,29 158,59 3,45 165,58 3,60 172,22 3,75
1 | 12642 | 261 | 133,86 | 2,76 | 140,93 | 2,91 | 147,68 | 3,05 | 154,24 | 3,18 | 160,47 | 3,31
0,3 32,13 2,63 37,47 3,06 42,17 3,45 46,39 3,79 50,26 4,11 53,86 4,40
0,4 55,77 3,08 64,96 3,59 73,03 4,03 80,29 4,43 86,94 4,80 93,11 5,14
0,5 83,23 3,43 96,88 4,00 108,84 4,49 119,60 4,93 129,46 5,34 138,59 5,72
0,6 | 112,29 3,70 130,62 4,30 146,69 4,83 161,14 5,30 174,36 5,74 186,62 6,14
0,7 | 140,28 3,87 163,13 4,50 183,14 5,05 201,14 5,55 217,61 6,00 232,88 6,42
0,8 | 163,94 3,94 190,61 4,58 213,98 5,14 234,98 5,65 254,21 6,11 272,03 6,54
0,9 | 178,62 3,89 207,70 4,52 233,17 5,07 256,09 5,57 277,06 6,03 296,49 6,45
1 166,47 3,43 193,76 4,00 217,68 4,49 239,20 4,93 258,91 5,34 277,18 5,72
0,3 57,22 4,68 60,39 4,94 63,40 5,18 66,27 5,42 69,01 5,64 71,65 5,86
0,4 98,88 5,46 104,32 5,76 109,48 6,04 114,40 6,32 119,10 6,57 123,62 6,82
0,5 147,14 6,07 155,20 6,40 162,83 6,72 170,11 7,02 177,07 7,30 183,74 7,58
0,6 198,09 6,52 208,90 6,88 219,15 7,21 228,91 7,53 238,24 7,84 247,20 8,14
0,7 | 247,16 6,82 260,62 7,19 273,37 7,54 285,52 7,87 297,14 8,19 308,29 8,50
0,8 | 288,70 6,94 304,41 7,32 319,29 7,68 333,47 8,02 347,03 8,34 360,03 8,66
0,9 | 314,67 6,84 331,80 7,22 348,04 7,57 363,50 7,91 378,29 8,23 392,47 8,54
1 294,28 6,07 310,39 6,40 325,67 6,72 340,22 7,03 354,13 7,30 367,49 7,58
0,3 76,63 6,26 81,29 6,64 85,68 7,00 89,84 7,34 93,80 7,67 97,59 7,98
0,4 | 132,15 7,30 140,13 7,74 147,65 8,15 154,77 8,54 161,55 8,92 168,03 9,28
0,5 | 196,37 7,10 208,17 8,58 219,30 9,04 229,82 9,48 239,84 9,89 249,41 10,29
0,6 | 264,13 8,69 279,95 9,21 294,85 9,70 308,96 10,17 322,39 10,61 335,23 11,03
0,7 | 329,36 9,08 349,05 9,63 367,59 10,14 385,15 10,62 401,86 11,08 417,83 11,52
0,8 | 384,62 9,25 407,60 9,80 429,23 10,32 449,71 10,81 469,21 11,28 487,73 11,73
0,9 | 419,29 9,12 444,36 9,67 467,95 10,18 490,30 10,66 511,57 11,13 531,90 11,57
1 | 392,74 | 810 | 416,34 | 858 | 438,57 | 9,04 | 459,63 | 948 | 47967 | 9,89 | 498,83 | 10,29
®
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315/275 HomuHanbHbi HapYxXHbIn auametp (OD) 315 mm

h/D i=0,002 i=0,006 i=0,007

D e Vwe @an/c V,mc aqnfc V,m/c
0,3 8,72 0,58 11,26 0,75 13,44 0,89 15,36 1,03 17,10 1,14 18,71 1,25
0,4 15,36 0,69 19,77 0,89 28N55) 1,06 26,88 1,21 29,91 1,35 32,70 1,47
0,5 23,16 0,78 29,75 1,00 35,40 1,19 40,36 1,36 44,86 1,51 49,02 1,65
0,6 31,47 0,85 40,36 1,09 47,97 1,29 54,66 1,47 60,74 1,63 66,33 1,78
0,7 39,48 0,89 50,60 1,14 60,10 1,35 68,46 1,54 76,04 1,71 83,02 1,87
0,8 46,22 0,91 59,22 1,16 70,33 1,38 80,08 1,57 88,94 1,75 97,10 1,91
0,9 50,29 0,89 64,45 1,15 76,55 1,36 87,18 1,55 96,84 1,72 105,72 1,88

1 46,33 0,78 59,51 1,00 70,79 1,19 80,71 1,36 89,73 1,51 98,03 1,65
0,3 20,22 1,35 21,63 1,44 22,97 1,53 25,46 1,70 27,75 1,85 29,88 1,99
0,4 35,29 1,59 37,74 1,70 40,05 1,81 44 34 2,00 48,30 2,18 51,97 2,34
0,5 52,88 1,78 56,52 1,90 59,96 2,02 66,35 2,23 72,22 2,43 77,69 2,62
0,6 71,54 1,92 76,43 2,05 81,06 2,18 89,66 2,41 97,56 2,62 104,91 2,82
0,7 89,52 2,02 95,62 2,15 101,40 2,28 112,13 2,53 121,98 2,75 131,15 2,95
0,8 104,69 2,06 111,82 2,20 118,56 2,33 131,10 2,57 142,61 2,80 153,31 3,01
0,9 114,00 2,03 121,77 2,16 129,12 2,29 142,78 2,54 155,33 2,76 167,00 2,97

1 105,77 1,78 113,04 1,90 119,91 2,02 132,70 2,23 144,45 2,43 155,37 2,62

03 | 31,88 | 213 | 3377 | 225 | 3557 | 2,37 | 37,31 249 | 38,96 | 2,60 | 40,54 | 271
04 | 5542 | 250 | 5868 | 2,65 | 61,78 | 2,79 | 64,77 | 2,92 | 67,61 3,05 | 70,34 | 3,17
05 | 82,81 279 | 8765 | 2,95 | 92,25 | 3,11 96,70 | 3,26 | 100,91 | 3,40 | 104,96 | 3,53
06 | 111,80 | 3,01 | 11831 | 3,18 | 124550 | 3,35 | 130,47 | 3,51 | 136,13 | 3,66 | 141,57 | 3,81
07 | 139,74 | 315 | 14785 | 3,33 | 15556 | 3,50 | 163,01 | 3,67 | 170,06 | 3,83 | 176,84 | 3,98
08 | 16334 | 321 | 172,82 | 339 | 181,82 | 357 | 190,51 | 374 | 198,74 | 3,90 | 206,66 | 4,06
09 | 17794 | 3,16 | 188,27 | 3,34 | 198,08 | 3,52 | 207,56 | 3,69 | 216,54 | 3,85 | 225,16 | 4,00
1 | 16562 | 2,79 | 17531 | 2,95 | 184,51 | 3,11 | 193,39 | 3,26 | 201,82 | 3,40 | 209,91 | 3,53
03 | 42,07 | 281 49,02 | 327 | 5512 | 368 | 6061 | 404 | 6564 | 438 | 7031 | 4,69
04 | 7297 | 329 | 8492 | 383 | 9541 430 | 104,84 | 4,73 | 113,48 | 512 | 121,48 | 5,48
05 | 108,86 | 3,67 | 126,59 | 4,26 | 14213 | 479 | 156,10 | 5,26 | 168,89 | 569 | 180,75 | 6,09
06 | 146,81 | 3,95 | 170,63 | 4,59 | 191,49 | 5,15 | 21025 | 5,65 | 227,42 | 6,11 | 243,33 | 6,54
07 | 18337 | 4,13 | 21305 | 480 | 239,03 | 538 | 262,40 | 591 | 283,78 | 6,39 | 30359 | 6,84
08 | 21428 | 421 | 24893 | 489 | 27926 | 548 | 306,54 | 6,02 | 331,49 | 651 | 35461 | 6,9
09 | 23348 | 4,15 | 271,25 | 4,19 | 304,34 | 541 | 334,08 | 593 | 361,30 | 6,42 | 386,52 | 6,87
1 | 217,71 | 367 | 253,18 | 4,26 | 284,25 | 479 | 31220 | 526 | 337,79 | 569 | 361,51 | 6,09

TPYBHbL M 3ABOL

03 | 7468 | 4,98 | 7880 | 526 | 82,71 | 552 | 8643 | 577 | 90,00 | 6,01 | 93,41 | 6,23
04 | 128,98 | 581 | 136,04 | 6,13 | 142,74 | 6,43 | 149,12 | 6,72 | 15522 | 7,00 | 161,08 | 7,26
05 | 191,85 | 6,46 | 202,30 | 6,81 | 212,21 | 7,15 | 221,65 | 7,46 | 230,68 | 7,77 | 239,34 | 8,06
0.6 | 258,22 | 6,94 | 272,24 | 7,32 | 28554 | 7,67 | 298,20 | 801 | 310,30 | 8,34 | 321,92 | 8,65
0,7 | 822,12 | 7,25 | 339,59 | 7,65 | 356,13 | 8,02 | 371,89 | 8,37 | 386,96 | 8,71 | 401,41 | 9,04
0,8 | 376,24 | 7,39 | 396,61 | 7,79 | 41592 | 8,17 | 434,31 | 853 | 451,89 | 8,87 | 468,76 | 9,20
0.9 | 410,10 | 7,28 | 432,33 | 7,68 | 453,39 | 8,05 | 473,45 | 841 | 492,62 | 8,75 | 511,02 | 9,08

1 | 38369 | 646 | 40460 | 6,81 | 42443 | 7,15 | 44331 | 7,46 | 461,36 | 7,77 | 47868 | 8,06
03 | 96,70 | 645 | 99,87 | 6,66 | 10294 | 6,87 | 10592 | 7,07 | 108,81 | 7,26 | 111,61 | 7,45
04 | 166,71 | 7,51 | 172,15 | 7,76 | 177,41 | 8,00 | 182,50 | 8,23 | 187,45 | 8,45 | 192,25 | 8,67
05 | 247,68 | 8,34 | 25572 | 8,61 | 263,49 | 8,87 | 271,02 | 9,13 | 278,33 | 9,37 | 28543 | 9,61
0,6 | 333,09 | 8,95 | 343,87 | 9,24 | 354,29 | 9,52 | 364,39 | 9,79 | 374,18 | 10,06 | 383,70 | 10,31
0,7 | 415,32 | 9,35 | 428,73 | 9,65 | 441,70 | 9,95 | 454,26 | 10,23 | 466,45 | 10,50 | 478,30 | 10,77
0,8 | 484,99 | 9,52 | 500,64 | 9,83 | 515,77 | 10,13 | 530,43 | 10,41 | 544,65 | 10,69 | 558,47 | 10,96
09 | 528,72 | 9,39 | 54580 | 9,69 | 562,30 | 9,99 | 578,29 | 10,27 | 593,81 | 10,55 | 608,88 | 10,81

1 | 49535 | 834 | 51143 | 861 | 52698 | 887 | 542,05 | 9,13 | 556,66 | 9,37 | 570,87 | 9,61
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340/300 HoMuHanbHbIN BHYTpeHHU guameTp (ID) 300 mm

0,3 10,93 0,62 14,07 0,80 16,76 0,95 19,13 1,09 21,29 1,21 23,28 1,32
0,4 19,24 0,74 24,70 0,95 29,36 1,13 33,47 1,29 37,20 1,43 40,64 1,56
0,5 28,98 0,83 37,14 1,07 44,10 1,27 50,21 1,44 55,78 1,60 60,90 1,75
0,6 B9%ES 0,90 50,36 1,15 59,75 1,37 67,99 1,56 75,48 1,73 82,38 1,89
0,7 49,36 0,95 63,11 1,21 74,84 1,44 85,12 1,63 94,48 1,81 103,09 1,98
0,8 57,78 0,97 73,85 1,24 87,55 1,46 99,57 1,67 110,50 1,85 120,56 2,02
0,9 62,87 0,95 80,38 1,22 95,31 1,44 108,41 1,64 120,32 1,82 131,28 1,99
1 57,97 0,83 74,27 1,07 88,20 1,27 100,43 1,44 111,55 1,60 121,80 1,75
0,3 25,13 1,43 26,88 1,53 28,53 1,62 31,60 1,80 34,42 1,96 37,05 2,11
0,4 43,85 1,68 46,86 1,80 49,71 1,91 55,01 2,11 59,88 2,30 64,41 2,47
0,5 65,67 1,88 70,15 2,01 74,39 2,13 82,27 2,36 89,51 2,57 96,24 2,76
0,6 88,80 2,03 94,83 2,17 100,54 2,30 111,14 2,54 120,88 2,77 129,93 2,97
0,7 111,10 2,13 118,63 2,28 125,74 2,41 138,96 2,67 151,11 2,90 162,39 3,11
0,8 | 129,92 2,17 138,71 2,32 147,02 2,46 162,46 2,72 176,64 2,95 189,82 3,17
0,9 | 141,48 2,14 151,06 2,29 160,12 2,42 176,95 2,68 192,41 2,91 206,78 3,13
1 131,34 1,88 140,30 2,01 148,78 2,13 164,54 2,36 179,02 2,57 192,48 2,76
0,3 39,52 2,25 41,85 2,38 44,09 2,51 46,21 2,63 48,24 2,74 50,19 2,85
0,4 68,66 2,64 72,68 2,79 76,54 2,94 80,18 3,08 83,68 3,21 87,04 3,34
0,5 | 102,55 2,94 108,51 3,11 114,24 3,28 119,66 3,43 124,84 3,58 129,82 3,72
0,6 | 138,42 3,17 146,43 3,35 154,13 3,53 161,40 3,69 168,37 3,85 175,06 4,01
0,7 | 172,97 3,32 182,96 3,51 192,56 3,69 201,62 3,87 210,31 4,03 218,65 4,19
0,8 | 202,17 3,38 213,84 3,58 225,04 3,76 235,63 3,94 245,76 4,11 255,50 4,27
0,9 | 220,25 3,33 232,97 3,52 245,18 3,71 256,72 3,88 267,78 4,05 278,39 4,21
1 | 205,10 | 2,94 | 217,03 | 3,11 | 228,48 | 3,28 | 239,31 | 3,43 | 249,68 | 3,58 | 259,64 | 3,72
0,3 52,07 2,96 60,63 3,45 68,14 3,87 74,90 4,26 81,09 4,61 86,83 4,93
0,4 90,27 3,47 104,99 4,03 117,89 4,53 129,50 4,97 140,12 5,38 149,97 5,76
0,5 | 134,62 3,86 156,45 4,49 175,56 5,03 192,75 5,53 208,49 5,98 223,07 6,40
0,6 | 181,51 4,15 210,82 4,83 236,49 5,41 259,56 5,94 280,68 6,42 300,24 6,87
0,7 | 226,68 4,35 263,20 5,05 295,16 5,66 323,90 6,21 350,19 6,72 374,54 7,18
0,8 | 264,88 4,43 307,51 5,14 344,82 5,77 378,36 6,33 409,04 6,84 437,46 7,31
0,9 | 288,62 4,37 335,10 5,07 375,79 5,68 412,37 6,24 445,84 6,74 476,84 7,21
1 | 269,25 | 3,86 | 312,89 | 449 | 351,12 | 503 | 38551 | 553 | 416,97 | 598 | 446,14 | 6,40
0,3 92,21 5,24 97,28 5,53 102,08 5,80 106,66 6,06 111,04 6,31 115,24 6,55
0,4 | 159,19 6,11 167,87 6,44 176,11 6,76 183,95 7,06 191,45 7,35 198,65 7,63
0,5 | 236,71 6,79 249,56 7,16 261,75 7,51 273,35 7,84 284,44 8,16 295,09 8,46
0,6 | 318,54 7,29 335,78 7,69 352,12 8,06 367,67 8,42 382,55 8,76 396,82 9,08
0,7 | 397,32 7,62 418,78 8,03 439,12 8,42 458,48 8,79 477,00 9,15 494,76 9,49
0,8 | 464,05 7,76 489,09 8,18 512,82 8,57 535,42 8,95 557,02 9,31 577,74 9,66
0,9 | 505,83 7,65 533,15 8,06 559,03 8,46 583,68 8,83 607,25 9,18 629,85 9,53
1 473,42 6,79 499,12 7,16 523,49 7,51 546,70 7,84 568,89 8,16 590,18 8,46
0,3 | 119,29 6,78 123,19 7,00 126,96 7,22 130,62 7,42 134,17 7,62 137,62 7,82
0,4 | 205,58 7,89 212,26 8,15 218,72 8,40 224,98 8,64 231,05 8,87 236,96 9,10
0,5 | 305,33 8,76 315,21 9,04 324,76 9,31 334,02 9,58 343,00 9,84 351,73 10,09
0,6 | 410,55 9,40 423,80 9,70 436,60 9,99 449,01 10,28 461,04 10,55 472,73 10,82
0,7 | 511,85 9,82 528,33 10,13 544,26 10,44 559,69 10,73 574,66 11,02 589,21 11,30
0,8 | 597,68 9,99 616,91 10,31 635,50 10,62 653,50 10,93 670,97 11,22 687,95 11,50
0,9 | 651,60 9,86 672,58 10,17 692,86 10,48 712,50 10,78 731,56 11,07 750,08 11,35
1 | 610,66 | 876 | 630,42 | 9,04 | 649,53 | 9,31 | 668,04 | 9,58 | 686,00 | 9,84 | 703,45 | 10,09
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400/348 HomuHanbHbIM HapYXHbI auametp (OD) 400 mm
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i=0,006
q, n/c V,m/c

03 | 16,86 | 0,70 | 21,62 | 0090 | 2565 | 1,07 | 29,23 | 1,22 | 32,48 | 1,35 | 8547 | 1,48
04 | 2962 | 083 | 87,87 | 1,07 | 4486 | 1,26 | 51,06 | 1,44 | 56,67 | 1,59 | 61,83 | 1,74
05 | 4457 | 094 | 56,88 | 1,20 | 67,30 | 1,41 | 7658 | 1,61 | 84,88 | 1,78 | 92557 | 1,95
06 | 60,46 | 1,01 | 77,07 | 1,29 | 91,11 | 1,53 | 103,54 | 1,74 | 114,79 | 1,93 | 125,14 | 2,10
07 | 7579 | 1,07 | 9654 | 1,36 | 114,07 | 1,60 | 12959 | 1,82 | 143,62 | 2,02 | 156,53 | 2,20
0,8 | 88,70 | 1,09 | 112,95 | 1,88 | 133,43 | 1,64 | 151,56 | 1,86 | 167,95 | 2,06 | 183,03 | 2,24
09 | 9653 | 1,07 | 122,96 | 1,36 | 145,28 | 1,61 | 16503 | 1,83 | 182,90 | 2,08 | 199,33 | 2,21

1 | 89,13 | 094 | 11377 | 120 [ 13460 | 141 | 15306 | 161 | 169,76 | 1,78 | 18513 | 1,95
03 | 3825 | 1,59 | 40,87 | 1,70 | 43,35 | 1,81 | 47,95 | 2,00 | 52,19 | 2,17 | 56,13 | 2,34
04 | 6664 | 1,88 | 71,16 | 2,00 | 7544 | 2,12 | 83,38 | 2,35 | 90,68 | 2,55 | 97,46 | 2,74
05 | 9972 | 2,10 | 106,44 | 224 | 112,79 | 2,37 | 124,60 | 2,62 | 13544 | 2,85 | 14551 | 3,06
06 | 134,77 | 2,26 | 143,81 | 2,41 | 152,35 | 2,56 | 168,23 | 2,82 | 182,81 | 3,07 | 196,35 | 3,29
0,7 | 168,54 | 2,37 | 179,82 | 2,58 | 190,48 | 2,68 | 210,27 | 2,96 | 228,44 | 3,21 | 24532 | 3,45
0,8 | 197,06 | 2,41 | 210,23 | 2,58 | 222,67 | 2,73 | 24579 | 3,01 | 267,01 | 3,27 | 286,72 | 3,51
09 | 214,63 | 2,38 | 228,98 | 2,54 | 242,55 | 2,69 | 267,75 | 2,97 | 290,88 | 3,22 | 312,37 | 3,46

1 | 19940 | 2,10 | 21288 | 224 [ 22559 | 237 | 24920 | 262 | 27088 | 2,85 | 291,02 | 3,06
03 | 59,82 | 249 | 6335 | 264 | 66,68 | 2,78 | 69,85 | 290 | 72,88 | 3,04 | 7581 | 3,16
04 | 103,83 | 2,92 | 109,90 | 3,09 | 115,62 | 3,25 | 121,08 | 3,41 | 126,30 | 3,55 | 131,33 | 3,69
05 | 154,96 | 3,26 | 163,98 | 3,45 | 172,46 | 3,62 | 180,55 | 3,79 | 188,30 | 3,96 | 195,75 | 4,11
0.6 | 209,04 | 3,51 | 221,16 | 3,71 | 232,56 | 3,90 | 243,43 | 4,08 | 253,84 | 4,26 | 263,85 | 4,43
0,7 | 261,15 | 3,67 | 276,25 | 3,88 | 290,45 | 4,08 | 304,00 | 4,27 | 316,97 | 4,46 | 329,43 | 4,63
0,8 | 305,19 3,74 322,83 3,96 339,41 4,16 355,22 4,35 370,37 4,54 384,91 4,72
09 | 33252 | 3,69 | 351,74 | 3,90 | 369,82 | 4,10 | 387,07 | 4,29 | 403,58 | 4,47 | 419,44 | 4,65

1 | 309,92 | 326 |32795| 345 [34492 | 362 | 361,10 | 379 | 37660 | 396 | 391,50 | 4,11
03 | 7862 | 3,27 | 91,43 | 381 | 102,65 | 4,28 | 112,75 | 4,70 | 121,99 | 508 | 130,56 | 5,44
0,4 | 186,17 | 3,83 | 158,16 | 4,45 | 177,43 | 500 | 194,75 | 548 | 210,61 | 5093 | 22531 | 6,34
05 | 202,92 | 4,26 | 23552 | 4,95 | 264,06 | 555 | 289,72 | 6,09 | 313,19 | 6,58 | 334,94 | 7,04
0.6 | 273,48 | 4,559 | 317,25 | 532 | 355,56 | 596 | 389,98 | 6,54 | 421,47 | 7,07 | 450,64 | 7,56
0,7 | 341,44 | 4,80 | 39596 | 557 | 443,66 | 6,24 | 486,52 | 6,84 | 525,73 | 7,40 | 562,04 | 7,90
0,8 | 398,93 4,90 462,56 5,67 518,24 6,35 568,26 6,96 614,02 7,52 656,39 8,04
09 | 434,72 | 4,82 | 504,12 | 560 | 564,84 | 6,26 | 619,40 | 6,87 | 669,30 | 7,42 | 715,52 | 7,93

1 | 40585 | 427 | 47105 | 495 | 52813 | 555 | 57944 | 609 | 62639 | 658 | 669,88 | 7,04
0,3 | 138,59 | 577 | 146,15 | 6,09 | 153,31 | 6,39 | 160,14 | 6,67 | 166,67 | 6,94 | 178,97 | 7,45
0,4 | 239,06 6,73 252,01 7,09 264,29 7,44 275,98 7,76 287,16 8,08 308,22 8,67
05 | 35528 | 7,47 | 374,44 | 7,87 | 392,60 | 8,25 | 409,90 | 8,61 | 426,43 | 8,96 | 457,55 | 9,62
0.6 | 477,92 | 8,02 | 503,62 | 845 | 527,96 | 8,86 | 551,15 | 9,24 | 573,31 | 9,62 | 615,02 | 10,32
0,7 | 59599 | 8,38 | 627,97 | 8,83 | 658,27 | 9,25 | 687,12 | 9,66 | 714,70 | 10,04 | 766,60 | 10,77
0,8 | 696,01 | 853 | 73333 | 8,99 | 768,68 | 9,42 | 802,35 | 9,83 | 834,52 | 10,23 | 895,08 | 10,97
09 | 758,74 | 841 | 79945 | 8,86 | 838,02 | 9,29 | 874,74 | 9,70 | 909,84 | 10,09 | 975,89 | 10,82

1 | 71056 | 7,47 | 74889 | 7,87 | 78521 | 825 | 81979 | 861 | 852,86 | 896 | 91510 | 9,62
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462/400 HomuHanbHbIM BHYTpeHHUIn guametp (ID) 400 mm

0,3 23,44 0,77 29,95 0,98 35,47 1,17 40,36 1,33 44,80 1,47 48,88 1,61
0,4 41,12 0,91 52,40 1,16 61,97 1,38 70,43 1,56 78,08 1,73 85,13 1,89
0,5 61,82 1,03 78,64 1,30 92,90 1,54 105,48 1,75 116,88 1,94 127,35 2,11
0,6 83,82 1,11 106,49 1,41 125,70 1,66 142,65 1,89 157,99 2,09 172,09 2,28
0,7 105,03 1,16 133,35 1,48 157,32 1,74 178,48 1,98 197,61 2,19 215,20 2,39
0,8 | 122,90 1,19 155,99 1,51 183,99 1,78 208,71 2,02 231,05 2,23 251,60 2,43
0,9 133,78 1,17 169,83 1,48 200,35 1,75 227,28 1,99 251,64 2,20 274,03 2,39
1 128,65 1,03 157,28 1,30 185,79 1,54 210,97 1,75 233,75 1,94 254,71 2,11
0,3 52,68 1,73 56,25 1,85 59,62 1,96 65,90 2,16 71,67 2,35 77,04 2,53
0,4 91,69 2,03 97,85 2,17 103,67 2,30 114,49 2,54 124,43 2,76 133,66 2,97
0,5 137,11 2,27 146,26 2,42 154,91 2,57 170,98 2,83 185,74 3,08 199,44 3,31
0,6 | 185,21 2,45 197,52 2,61 209,15 2,77 230,77 3,05 250,60 &, 31 269,02 3,56
0,7 | 231,56 2,57 246,91 2,74 261,42 2,90 288,36 3,20 313,09 3,47 336,05 3,72
0,8 | 270,71 2,62 288,64 2,79 305,58 2,95 337,04 3,26 365,90 3,54 392,71 3,79
0,9 | 294,86 2,58 314,41 2,75 332,88 2,91 367,18 3,21 398,65 3,49 427,88 3,74
1 274,21 2,27 292,52 2,42 309,82 2,57 341,97 2,83 371,47 3,08 398,89 3,31
0,3 82,12 2,70 86,88 2,85 91,40 3,00 95,72 3,14 99,85 3,28 103,83 3,41
0,4 | 142,41 3,16 150,60 3,34 158,38 3,51 165,80 3,68 172,91 3,84 179,74 3,99
0,5 | 212,42 3,52 224,57 3,72 236,11 3,91 247,11 4,10 257,65 4,27 267,77 4,44
0,6 | 286,46 3,79 302,78 4,01 318,28 4,21 333,06 4,41 347,21 4,59 360,80 7,77
0,7 | 357,78 3,97 378,12 4,19 397,43 4,40 415,84 4,61 433,47 4,80 450,40 5,00
0,8 | 418,08 4,04 441,83 4,27 464,37 4,49 485,86 4,69 506,44 4,89 526,20 5,08
0,9 | 455,54 3,98 481,43 4,21 506,01 4,42 529,45 4,63 551,89 4,82 573,45 5,01
1 | 42484 | 352 | 449,15 | 372 | 472,22 | 3,91 | 49423 | 410 | 51530 | 427 | 53555 | 4,44
0,3 | 107,66 3,54 125,07 4,11 140,32 4,61 154,04 5,06 166,60 5,47 178,24 5,85
0,4 | 186,32 4,13 216,21 4,80 242,39 5,38 265,92 5,90 287,45 6,38 307,40 6,82
0,5 | 277,52 4,60 321,82 5,33 360,58 6,00 395,42 6,55 427,28 7,08 456,79 7,57
0,6 | 373,89 5,00 433,35 NS 485,37 6,42 532,10 7,04 574,84 7,60 614,42 8,13
0,7 | 466,71 5,20 540,76 6,00 605,52 6,71 663,70 7,36 716,90 7,95 766,17 8,49
0,8 | 545,24 5,27 631,67 6,10 707,26 6,83 775,15 7,49 837,24 8,09 894,72 8,64
0,9 | 594,20 5,19 688,45 6,02 770,90 6,74 844,96 7,39 912,67 8,00 975,38 8,53
1 | 555,05 | 460 | 643,64 | 533 | 721,16 | 6,00 | 790,83 | 6,55 | 854,56 | 7,08 | 913,59 | 7,57
0,3 | 189,14 6,21 199,40 6,55 209,13 6,87 218,40 7,17 227,26 7,46 243,95 8,01
0,4 | 326,06 7,23 343,64 7,62 360,30 7,99 376,17 8,34 391,34 8,68 419,89 9,31
0,5 | 484,39 8,03 510,39 8,46 535,03 8,87 558,48 9,26 580,91 9,62 623,11 10,33
0,6 | 651,42 8,62 686,28 9,08 719,30 9,51 750,74 9,93 780,80 10,33 837,35 11,08
0,7 | 812,22 9,00 855,60 9,48 896,69 9,94 935,81 10,37 973,20 10,79 | 1043,56 | 11,57
0,8 | 948,47 9,16 999,08 9,65 1047,03 | 10,12 | 1092,67 | 10,56 | 1136,30 | 10,98 | 1218,38 | 11,77
0,9 | 1034,00 9,04 1089,21 9,52 1141,52 | 10,00 | 1191,31 10,41 1238,90 | 10,83 | 1328,46 | 11,61
1 968,79 8,03 1020,79 8,46 1070,06 8,87 1116,97 9,26 1161,81 9,63 1246,22 | 10,33
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500/432 HomuHanbHbIM HapYXHbI auametp (OD) 500 mm

TPYBHbL M 3ABOL

i=0,004
q, n/c V,Mm/c

03 | 19,89 | 054 | 30,67 | 083 | 39,07 | 1,06 | 46,21 | 1,25 | 5252 | 1,42 | 58,24 | 1,58
04 | 8502 | 064 | 53,74 | 098 | 6831 | 1,25 | 8065 | 1,47 | 91,56 | 1,67 | 101,43 | 1,85
05 | 5279 | 072 | 80,74 | 1,10 | 102,44 | 1,40 | 120,83 | 1,65 | 137,06 | 1,87 | 151,74 | 2,07
06 | 71,70 | 0,78 | 109,41 | 1,19 | 138,66 | 1,51 | 163,43 | 1,78 | 18528 | 2,02 | 205,04 | 2,23
07 | 89,94 | 082 | 137,06 | 1,25 | 173,58 | 1,58 | 204,49 | 1,87 | 231,75 | 2,12 | 256,40 | 2,34
0,8 | 10529 | 0,84 | 160,35 | 1,28 | 203,08 | 1,62 | 239,14 | 1,90 | 270,98 | 2,16 | 299,77 | 2,39
09 | 11457 | 0,83 | 174556 | 1,26 | 221,06 | 1,59 | 260,42 | 1,87 | 29512 | 2,12 | 326,50 | 2,35

1 | 10558 | 072 | 161,47 | 1,70 | 204,88 | 140 | 24166 | 165 | 27412 | 1,87 | 303,48 | 2,07
03 | 6350 | 1,72 | 68,40 | 1,85 | 73,00 | 1,97 | 77,35 | 2,09 | 8543 | 2,31 | 92,86 | 2,51
04 | 110,51 | 2,02 | 118,96 | 2,17 | 126,89 | 2,32 | 134,39 | 246 | 148,32 | 2,71 | 161,11 | 2,94
05 | 16524 | 2,26 | 177,79 | 2,43 | 189,58 | 2,59 | 200,72 | 2,74 | 221,40 | 3,02 | 240,39 | 3,28
0,6 | 223,20 | 2,43 | 240,09 | 2,62 | 255,94 | 2,79 | 270,91 | 2,95 | 298,72 | 3,25 | 324,23 | 3,53
0,7 | 279,05 | 2,55 | 300,11 | 2,74 | 319,87 | 2,92 | 338,54 | 3,09 | 373,21 | 3,41 | 40500 | 3,70
0,8 | 326,22 | 2,60 | 350,82 | 2,79 | 373,89 | 2,97 | 39569 | 3,15 | 436,17 | 3,47 | 473,29 | 8,77
09 | 35533 | 2,56 | 882,15 | 2,75 | 407,31 | 2,93 | 431,08 | 3,10 | 47520 | 3,42 | 515,68 | 3,70

1 | 33047 | 226 | 35559 | 243 [ 379,16 | 259 | 401,44 | 274 | 44281 | 302 | 48077 | 3,28
03 | 99,83 | 2,70 | 106,31 | 2,88 | 112,44 | 3,04 | 118,26 | 3,20 | 123,81 | 3,35 | 129,13 | 3,49
0,4 | 173,10 | 3,16 | 184,25 | 3,87 | 194,79 | 8,56 | 204,80 | 3,74 | 214,34 | 3,02 | 22348 | 4,08
05 | 258,17 | 3,52 | 274,72 | 3,75 | 290,385 | 3,96 | 305,18 | 4,16 | 319,33 | 4,36 | 332,87 | 4,54
0.6 | 348,13 | 3,79 | 370,36 | 4,08 | 391,35 | 4,26 | 411,27 | 4,48 | 430,27 | 4,69 | 448,46 | 4,88
0,7 | 434,78 | 3,97 | 462,49 | 4,22 | 488,64 | 4,46 | 513,45 | 4,69 | 537,12 | 4,90 | 559,77 | 5,11
0,8 | 508,05 4,04 540,40 4,30 570,93 4,54 599,90 4,77 627,52 5,00 653,96 5,20
09 | 553,58 | 3,98 | 588,86 | 4,24 | 622,14 | 4,48 | 653,73 | 4,71 | 683,86 | 4,90 | 712,69 | 5,13

1 | 51634 | 352 | 54944 | 375 [ 580,69 | 3,96 | 610,36 | 4,16 | 638,65 | 4,36 | 66574 | 4,54
0,3 | 134,24 | 3,63 | 139,17 | 3,77 | 161,55 | 4,37 | 181,16 | 4,90 | 198,79 | 538 | 214,92 | 5,81
0,4 | 232,26 | 4,24 | 240,71 | 4,40 | 279,14 | 5,10 | 312,77 | 5,71 | 342,99 | 6,27 | 370,64 | 6,77
05 | 345,88 | 4,72 | 358,41 | 4,89 | 415,33 | 567 | 46511 | 6,35 | 509,85 | 6,96 | 550,75 | 7,52
0.6 | 46592 | 507 | 482,75 | 526 | 559,13 | 6,09 | 62592 | 6,82 | 68593 | 7,47 | 740,79 | 8,07
0,7 | 581,53 | 531 | 602,48 | 550 | 697,60 | 6,37 | 780,76 | 7,12 | 85545 | 7,81 | 923,74 | 8,43
0,8 | 679,36 | 540 | 703,80 | 560 | 814,83 | 648 | 911,88 | 7,25 | 999,05 | 7,95 |1078,73| 8,58
09 | 740,39 | 533 | 767,06 | 552 | 888,13 | 6,39 | 993,99 | 7,15 |1089,06| 7,84 |1175,98| 8,46

1 | 691,76 | 472 | 71683 | 4,89 | 83065 | 567 | 930,23 | 635 |101969| 696 |1101,51| 7,51
03 | 229,87 | 6,22 | 243,86 | 6,59 | 257,04 | 6,95 | 269,54 | 7,29 | 281,44 | 7,61 | 292,81 | 7,92
0,4 | 396,26 | 7,24 | 420,21 | 7,68 | 442,78 | 8,09 | 464,17 | 848 | 484,53 | 8,85 | 503,99 | 9,21
05 | 588,64 | 8,03 | 624,07 | 852 | 657,43 | 8,97 | 689,05 | 9,40 | 719,14 | 9,81 | 747,91 | 10,21
06 | 791,59 | 8,62 | 839,08 | 9,14 | 883,81 | 9,63 | 926,18 | 10,09 | 966,51 | 10,53 | 1005,07 | 10,95
0,7 | 986,96 | 9,01 |1046,06| 9,55 | 1101,72 | 10,05 | 1154,44 | 10,53 | 1204,62 | 10,99 | 1252,58 | 11,43
0,8 | 115250 | 9,17 | 1221,46| 9,72 | 1286,40 | 10,23 | 1347,91 | 10,72 | 1406,46 | 11,19 | 1462,42 | 11,63
0,9 | 1256,45| 9,04 |1331,68| 9,58 |1402,52 | 10,09 | 1469,62 | 10,58 | 1533,49 | 11,04 | 1594,54 | 11,48

1 |[1177,29] 803 [124814| 852 [131487| 897 |137800| 940 |143829| 981 |149583| 10,21
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562/500 HomuHanbHbIM BHYTpeHHUn guametp (ID) 500 mm
i=0,005

q,n/c V,m/c
0,3 28,32 0,60 43,39 0,91 55,10 1,16 65,03 1,37 73,81 1,55 81,76 1,72

0,4 | 49,80 0,71 75,94 1,08 96,20 1,37 113,39 1,61 128,55 1,83 142,27 2,02
0,5 74,98 0,80 113,99 1,21 144,17 1,53 169,75 1,80 192,30 2,04 212,69 2,26
0,6 | 101,76 0,86 154,37 1,31 195,05 1,65 229,48 1,94 259,83 2,20 287,26 2,43
0,7 | 127,59 0,91 193,32 1,37 244,08 1,73 287,05 2,04 324,91 2,30 359,12 2,55
0,8 | 149,34 0,92 226,14 1,40 285,46 1,77 335,64 2,08 379,86 2,35 419,82 2,60
0,9 | 162,52 0,91 246,20 1,38 210,84 1,74 365,54 2,05 413,74 2,32 457,30 2,56

1 149,96 0,80 227,98 1,21 288,35 1,53 339,49 1,80 384,60 2,04 425,38 2,26

0,3 89,07 1,87 95,88 2,02 102,27 2,15 108,31 2,28 119,54 2,51 129,92 2,73

0,4 | 154,88 2,20 166,61 2,37 177,62 2,52 188,03 2,67 207,35 2,94 225,22 3,20
0,5 | 231,43 2,46 248,86 2,64 265,21 2,81 280,66 2,98 309,34 3,28 335,85 3,56
0,6 | 312,47 2,65 335,90 2,84 357,89 3,03 378,65 3,21 417,20 3,53 452,82 3,83
0,7 | 390,55 2,77 419,77 2,98 447,18 3,17 473,06 3,36 521,10 3,70 565,49 4,01
0,8 | 456,52 2,82 490,64 3,03 522,64 3,23 552,86 3,42 608,96 3,77 660,77 4,09
0,9 | 497,31 2,78 534,50 2,99 569,39 3,19 602,35 3,37 663,51 3,71 720,00 4,03

1 462,86 2,46 497,71 2,64 530,42 2,81 561,31 2,98 618,68 3,28 671,70 3,56

0,3 | 139,51 | 2,93 | 14851 | 3,12 | 157,00 | 3,30 | 16507 | 347 | 172,77 | 3,63 | 180,14 | 3,79
0,4 | 241,72 | 3,43 | 257,18 | 3,65 | 271,79 | 3,86 | 28565 | 4,06 | 298,87 | 4,24 | 311,52 | 4,42
0,5 | 360,32 | 3,82 | 383,25 | 4,07 | 404,90 | 4,29 | 42544 | 451 | 44503 | 4,72 | 463,79 | 4,92
0,6 | 48569 | 4,11 | 516,49 | 4,37 | 54556 | 4,62 | 573,14 | 4,85 | 599,44 | 507 | 624,62 | 5,29
0,7 | 606,45 | 430 | 64482 | 457 | 681,03 | 4,83 | 71539 | 507 | 74814 | 531 | 779,50 | 5,53
0,8 | 70859 | 438 | 753,38 | 466 | 79565 | 4,92 | 83575 | 517 | 873,99 | 540 | 910,58 | 5,63
09 | 772,14 | 432 | 820,99 | 4,59 | 867,08 | 4,85 | 910,82 | 5,10 | 952,52 | 533 | 992,42 | 555

1 | 72064 | 3,82 | 766,51 | 4,07 | 809,80 | 4,29 | 850,89 | 4,51 | 890,07 | 4,72 | 927,57 | 4,92

0,3 | 187,22 3,94 194,04 4,08 225,04 4,73 252,18 5,30 276,58 5,81 298,90 6,28
0,4 | 323,68 4,60 335,39 4,76 388,58 5,52 435,11 6,18 476,92 6,77 515,16 7,31
0,5 | 481,80 5,11 499,14 5,29 577,90 6,13 646,76 6,86 708,62 7,52 765,18 8,12
0,6 | 648,79 5,49 672,07 5,69 777,74 6,58 870,12 7,37 953,07 8,07 |1028,90 | 8,71
0,7 | 809,60 5,74 838,59 5,95 970,17 6,88 1085,16 | 7,70 1188,41 8,43 1282,78 | 9,10
0,8 | 945,72 5,85 979,56 6,06 | 1133,11 7,01 1267,31 7,84 |1387,79 | 8,58 1497,91 9,26
0,9 [1030,75| 5,77 1067,65 | 5,97 1235,13 | 6,91 1381,50 | 7,73 1512,92 | 8,46 | 1633,04| 9,14

1 963,59 5,11 998,30 529 |[1155,79 | 6,13 1293,53 | 6,86 |1417,24| 7,52 1530,35| 8,12

0,3 | 319,58 6,72 338,93 7,12 357,15 7,51
0,4 | 550,57 7,82 583,69 8,29 614,88 8,73
0,5 | 817,55 8,67 866,50 9,19 912,90 9,68
0,6 | 1099,11 9,30 1164,73 | 9,86 1226,52 | 10,38
0,7 [ 1370,14| 9,72 1451,79 | 10,30 | 1528,67 | 10,84
0,8 | 1599,85| 9,89 1695,11 | 10,48 | 1784,81 | 11,04
0,9 | 174424 | 9,76 1848,16 | 10,34 | 1946,01 | 10,89

1 1635,10 | 8,67 1733,00 | 9,19 1825,21 9,68
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630/542 HomuHanbHbIN HapyXHbI aunametp (OD) 630 mm

03 | 3755 | 065 | 57,20 | 098 | 7248 | 125 | 8543 | 1,47 | 96,87 | 1,66 | 107,21 | 1,84
04 | 6593 | 0,77 | 100,01 | 1,16 | 126,45 | 1,47 | 148,83 | 1,73 | 168,57 | 1,96 | 186,41 | 2,16
05 | 99,19 | 086 | 150,01 | 1,30 | 189,39 | 1,64 | 222,68 | 1,93 | 252,03 | 2,19 | 278,54 | 2,42
06 | 134,55 | 093 | 203,07 | 1,41 | 256,11 | 1,77 | 300,92 | 2,08 | 340,41 | 2,36 | 376,07 | 2,60
07 | 168,65 | 098 | 25423 | 1,47 | 32043 | 1,86 | 376,33 | 2,18 | 42557 | 2,47 | 470,05 | 2,73
0,8 | 197,36 | 1,00 | 297,36 | 1,50 | 374,70 | 1,89 | 440,00 | 2,22 | 497,51 | 2,51 | 549,44 | 2,78
0,9 | 21480 | 0,98 | 323,77 | 1,48 | 408,05 | 1,87 | 47922 | 219 | 541,91 | 2,48 | 59854 | 274

1 | 19838 | 086 | 300,03 | 1,30 | 378,80 | 1,64 | 44537 | 1,93 | 504,05 | 2,19 | 557,09 | 2,42

0,3 | 116,73 2,01 125,58 2,16 133,89 2,30 141,75 2,44 156,34 2,69 169,84 2,92

0,4 | 202,81 2,35 218,07 2,53 232,38 2,70 245,90 2,85 271,01 3,15 294,24 3,41
0,5 | 302,91 2,63 325,56 2,82 346,81 3,01 366,88 3,18 404,14 3,50 438,58 3,80
0,6 | 408,84 2,83 439,29 3,40 467,85 3,24 494,83 3,42 544,89 3,77 591,15 4,09
0,7 | 510,90 2,96 548,86 3,18 584,46 3,39 618,08 3,58 680,46 3,95 738,11 4,28
0,8 | 597,14 3,02 641,47 3,24 683,04 3,45 722,29 3,65 795,12 4,02 862,42 4,36
0,9 | 650,54 2,97 698,86 3,20 744,18 3,40 786,98 3,60 866,39 3,96 939,78 4,30

1 605,81 2,63 651,12 2,82 693,62 3,01 733,76 3,18 808,27 3,50 877,16 3,80

03 | 182,31 | 3,13 | 193,99 | 3,33 | 20503 | 352 | 21550 | 3,70 | 22550 | 3,87 | 235,06 | 4,04
0,4 | 31567 | 3,66 | 33575 | 3,90 | 354,70 | 4,12 | 372,70 | 4,33 | 389,85 | 4,52 | 406,28 | 4,71
05 | 470,35 | 4,08 | 500,12 | 4,34 | 528,22 | 4,58 | 554,88 | 4,81 | 580,30 | 5,03 | 604,63 | 5,24
06 | 633,83 | 4,39 | 673,80 | 4,66 | 711,52 | 4,93 | 747,31 | 517 | 781,43 | 541 | 814,08 | 563
07 | 791,27 | 459 | 841,07 | 488 | 888,05 | 515 | 932,63 | 541 | 97512 | 566 | 101578 5,89
08 | 924,48 | 467 | 98261 | 497 |1037,44| 524 |108947| 551 |1139,07| 5,76 |1186,53| 6,00
0,9 | 1007,45| 461 |1070,84| 4,90 |1130,65| 5,17 |1187,38| 5,43 | 1241,47| 568 |1293,23| 5,91

1 | 940,71 | 4,08 [1000,25| 4,33 |1056,43| 4,58 |1109,75| 4,81 |1160,59| 5,03 |1209,25| 5,24

03 | 24426 | 420 | 253,11 | 435 | 293,34 | 504 | 32854 | 564 | 360,18 | 6,19 | 389,12 | 6,68
04 | 42206 | 490 | 437,25 | 507 | 506,24 | 587 | 566,58 | 6,57 | 620,78 | 7,20 | 670,35 | 7,78
05 | 627,99 | 544 | 650,49 | 564 | 752,62 | 6,52 | 841,90 | 7,30 | 922,07 | 7,99 | 995,36 | 8,63
06 | 84544 | 585 | 87563 | 6,06 |1012,65| 7,01 |1132,39| 7,84 |1239,89| 858 |1338,14| 9,26
0,7 | 1054,82| 6,12 [1092,42| 6,33 |1262,99| 7,32 |1412,04| 819 |154583| 8,96 | 1668,09| 9,67
0,8 |1232,09| 6,23 [127597| 6,45 |147504| 7,46 |1648,96| 8,33 | 180508 9,12 |1947,74| 9,84
0,9 | 1342,93| 6,14 |1390,79| 6,36 |1607,91| 7,35 |1797,62| 8,22 |1967,91| 9,00 |2123,53| 9,71

1 |125598| 5,44 |[1300,98| 564 |150524| 6,52 |1683,80| 7,30 |1844,15| 7,99 |1990,73| 8,63

0,3 | 41594 7,15 441,01 7,58 464,63 7,98
0,4 | 716,24 8,31 759,15 8,81 799,57 9,28
0,5 | 1063,22 | 9,22 1126,64 | 9,77 1186,36 | 10,28
0,6 [1429,09| 9,89 1514,08 | 10,48 | 1594,11| 11,03
0,7 [1781,26| 10,33 | 1887,01 | 10,94 |1986,57| 11,52
0,8 [2079,77| 10,51 |2203,16 | 11,13 |2319,31| 11,72
0,9 | 2267,57| 10,37 |2402,18 | 10,98 |2528,90| 11,56

1 2126,44 | 9,22 |2253,28 | 9,77 |2372,73| 10,28
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677/ 600 HoMmHanbHbIN BHYTpeHHU guametp (ID) 600 mm

i=0,001 i=0,003
q,n/c  V,m/c q,n/c  V,m/c

0,3 47,08 0,69 71,47 1,04 90,41 1,32 106,45 1,55 120,60 1,76 133,40 1,95
0,4 82,61 0,81 124,87 1,23 157,62 1,55 185,31 1,83 209,73 2,07 231,79 2,29
0,5 124,20 0,92 187,21 1,38 235,96 1,74 277,15 2,04 313,44 2,31 346,22 2,55
0,6 | 168,40 0,99 253,34 1,49 318,99 1,88 374,41 2,20 423,23 2,49 467,32 2,75
0,7 | 211,03 1,04 317,08 1,56 399,01 1,97 468,15 2,31 529,03 2,61 583,99 2,88
0,8 | 246,93 1,06 370,85 1,59 466,55 2,00 547,31 2,35 618,40 2,66 682,59 2,93
0,9 | 268,78 1,04 403,81 1,57 508,11 1,97 596,14 2,32 673,64 2,62 743,62 2,89

1 | 24840 | 092 | 37442 | 138 | 471,93 | 1,74 | 554,30 | 2,04 | 626,87 | 2,31 | 692,43 | 2,55
0,3 145,16 2,12 156,11 2,28 166,38 2,43 176,09 2,57 194,24 2,84 210,82 3,08
0,4 | 252,07 2,49 270,92 2,67 288,61 2,85 305,32 3,00 336,54 3,32 365,04 3,60
0,5 | 376,33 2,77 404,32 2,98 430,57 3,17 455,37 3,35 501,67 3,70 543,93 4,01
0,6 | 507,80 2,99 545,42 3,21 580,71 3,41 614,02 3,61 676,23 3,98 732,99 4,31
0,7 | 634,46 3,13 681,36 3,36 725,33 3,57 766,85 3,78 844,36 4,16 915,07 4,51
0,8 | 741,52 3,18 796,27 3,42 847,61 3,64 896,08 3,85 986,57 4,24 1069,12 4,59
0,9 | 807,86 3,14 867,56 3,37 923,54 3,59 976,39 3,79 1075,06 4,18 1165,08 4,53

1 752,66 2,77 808,64 2,98 861,14 3,17 910,73 5 1003,35 3,70 1087,86 4,01
0,3 | 226,21 3,30 240,65 3,51 254,27 3,71 267,21 3,90 279,55 4,08 291,36 4,25
0,4 | 391,50 3,86 416,30 4,10 439,70 4,34 461,91 4,55 483,09 4,76 503,36 4,96
0,5 | 583,16 4,30 619,91 4,57 654,59 4,82 687,49 5,06 718,85 5,30 748,88 5,52
0,6 | 785,67 4,62 835,01 4,91 881,55 5,18 925,72 5,44 967,81 5,69 1008,10 5,93
0,7 | 980,69 4,83 1042,15 5,13 1100,12 5,42 1155,12 5,69 1207,54 5,95 1257,71 6,20
0,8 | 1145,72 4,92 1217,46 5,23 1285,12 5,52 1349,31 5,79 1410,50 6,06 1469,04 6,31
0,9 | 1248,61 4,85 1326,84 5,15 1400,63 5,44 1470,64 5,71 1537,37 5,97 1601,22 6,22

1 |1166,32| 4,30 [1239,82| 457 [1309,17| 4,82 |137497| 506 |1437,71| 530 |1497,75| 5,52
0,3 | 302,71 4,42 313,64 4,58 363,28 5,30 406,71 5,94 445,74 6,51 481,44 7,03
0,4 | 522,83 5,16 541,57 5,34 626,70 6,18 701,12 6,91 767,96 7,57 829,07 8,17
0,5 | 777,70 5,73 805,46 5,93 931,44 6,86 1041,54 7,67 1140,39 8,40 1230,74 9,07
0,6 | 1046,78 6,15 1084,03 6,37 1253,01 7,37 1400,65 8,23 1533,18 9,01 1654,28 9,72
0,7 | 1305,87 6,43 1352,24 6,66 1562,60 7,70 1746,36 8,60 1911,28 9,41 2061,98 | 10,16
0,8 | 1525,25 6,55 1579,37 6,78 1824,86 7,84 2039,29 8,76 2231,72 9,58 2407,55 | 10,34
0,9 | 1662,52 6,46 1721,55 6,69 1989,31 7,73 2223,21 8,64 2433,13 9,45 2624,94 | 10,20

1 |1555,40| 573 |1610,92| 593 |1862,88| 6,86 |2083,08| 7,67 |2280,78| 840 |2461.48| 9,06
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926/800 HoMUHanbHBIN HapyXHbI aunametp (OD) 800 mm

h/D i=0,0007 i=0,0009 i=0,0011 i=0,0015

D e Vomie anic V,me  aqnfe V,m/c an/c  V,m/c
0,3 84,24 0,69 98,17 0,80 110,73 0,91 122,19 1,00 132,87 1,09 156,87 1,29
0,4 147,68 0,82 171,83 0,95 193,60 1,07 213,44 1,18 231,91 1,28 273,41 1,51
0,5 221,92 0,92 257,94 1,07 290,39 1,20 319,94 1,32 347,45 1,44 409,21 1,69
0,6 300,78 0,99 349,35 1,15 393,08 1,30 432,90 1,43 469,95 1,55 553,10 1,82
0,7 376,83 1,04 437,49 1,21 492,09 1,36 541,80 1,50 588,04 1,63 691,81 1,92
0,8 440,90 1,06 511,79 1,23 575,89 1,39 633,66 1,53 687,67 1,66 808,88 1,95
0,9 479,94 1,05 557,17 1,21 626,70 1,37 689,99 1,50 748,85 1,63 880,96 1,92

1 | 44384 | 092 | 51588 | 1,07 | 580,78 | 1,20 | 639,89 | 1,32 | 694,89 | 1,44 | 81843 | 1,69
0,3 178,10 1,46 197,32 1,62 215,01 1,76 231,48 1,90 246,95 2,02 261,58 2,14
0,4 310,06 1,72 343,23 1,90 373,74 2,07 402,13 2,22 428,79 2,37 453,99 2,51
0,5 463,72 1,92 513,03 2,21 558,37 2,31 600,50 2,48 640,14 2,65 677,55 2,80
0,6 626,48 2,07 692,82 2,29 753,80 2,49 810,52 2,67 863,75 2,85 914,04 3,02
0,7 783,32 2,17 866,06 2,39 942,10 2,60 1012,82 2,80 1079,17 2,98 1141,86 3,16
0,8 915,77 2,21 1012,39 2,44 1101,19 2,65 1183,77 2,85 1261,25 3,04 1334,45 3,22
0,9 997,47 2,17 1102,80 2,40 1199,61 2,62 1289,64 2,81 1374,11 3,00 1453,91 3,17

1 927,45 1,92 1026,06 2,12 1116,74 2,31 1201,10 2,48 1280,28 2,65 1355,11 2,80
0,3 288,77 2,37 313,75 2,57 336,97 2,76 358,96 2,94 379,56 3,11 469,44 3,80
0,4 500,81 2,77 543,80 3,01 583,74 3,23 621,54 3,44 656,96 3,63 811,32 4,49
0,5 747,04 3,09 810,82 3,35 870,07 3,60 926,13 3,83 978,63 4,04 1207,36 4,99
0,6 | 1007,43 3,23 1093,13 3,61 1172,71 3,87 1248,01 4,12 1318,51 4,35 1625,58 5,36
0,7 | 1258,26 3,48 1365,05 3,77 1464,21 4,05 1558,02 4,31 1645,85 4,55 2028,30 5,61
0,8 | 1470,35 3,54 1595,03 3,84 1710,79 4,12 1820,30 4,39 1922,82 4,63 2369,23 5,71
0,9 | 1602,09 3,49 1738,03 3,79 1864,27 4,06 1983,68 4,32 2095,48 4,57 2582,31 5,63

1 |1494,09| 3,00 |1621,64| 3,35 |1740,13| 3,60 |1852,25| 3,83 |1957,25| 4,04 |241472| 5,00
0,3 544,72 4,46 610,67 5,00 669,99 5,49 774,61 6,34 866,06 7,09 948,18 7,77
0,4 | 940,51 5,20 1053,60 5,83 1155,26 6,39 1334,47 7,38 1491,02 8,25 1631,54 9,03
0,5 | 1398,67 5,78 1566,06 6,47 1716,48 7,09 1981,53 8,19 2212,99 9,15 2420,66 10,00
0,6 | 1882,29 6,21 2106,84 6,95 2308,58 7,61 2663,95 8,79 2974,19 9,81 3252,50 10,73
0,7 | 2347,94 6,49 2627,48 7,26 2878,60 7,96 3320,87 9,18 3706,90 10,24 | 4053,15 11,20
0,8 | 2742,28 6,61 3068,50 7,39 3361,54 8,10 3877,60 9,34 4328,00 10,43 | 4731,98 11,40
0,9 | 2989,18 6,52 3345,00 7,29 3664,63 8,00 4227,57 9,22 4718,90 10,29 5159,62 11,25

1 |2797,33| 578 |3132,11| 6,47 |3432,97| 7,09 |3963,07| 819 |442597| 9,15 |4841,33| 10,00
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1145/1000 HomuHanbHbIN BHYyTpeHHUM guametp (ID) 1000 mm

i=0,0007 i=0,0009 i=0,0011 i=0,0013 i=0,0015
q,n/c V,m/c q,n/c V,m/c q,n/c V,m/c q,n/c V,m/c q,n/c V,m/c

0,3 | 157,63 | 0,82 183,11 0,95 | 205,85 1,07 | 226,76 1,18 246,16 1,28 | 264,34 1,38
0,4 | 275,71 0,97 | 319,83 1,12 | 359,18 1,26 | 395,33 1,39 | 428,85 1,51 460,24 1,62
0,5 | 413,68 1,09 | 479,42 1,26 | 538,02 1,41 591,82 1,55 | 641,69 1,68 | 688,38 1,81
0,6 | 560,09 1,17 | 648,68 1,36 | 727,61 1,52 | 800,05 1,68 | 867,19 1,82 | 930,02 1,95
0,7 | 701,26 1,23 | 811,85 1,43 | 910,36 1,60 |1000,75| 1,76 |1084,51| 1,90 |1162,89| 2,04
0,8 | 820,29 1,26 | 949,49 1,45 [1064,57 | 1,63 |1170,16| 1,79 |1267,99| 1,94 |1359,54| 2,08
0,9 | 893,09 1,24 |1033,89| 1,43 |1159,31| 1,61 |1274,40| 1,76 |1381,03| 1,91 |1480,82| 2,05

1 827,37 1,09 | 958,84 1,26 |1076,04 | 1,41 |1183,64| 1,55 |1283,39| 1,68 |1376,76| 1,81
0,3 | 281,49 1,46 | 289,74 1,51 328,21 1,71 363,02 1,89 | 424,81 2,21 479,20 | 2,49
0,4 | 489,86 1,72 | 504,09 1,77 | 570,44 | 2,00 | 630,44 | 2,22 | 736,88 | 2,59 | 830,49 | 2,92
0,5 | 732,42 1,92 | 753,57 1,08 | 852,19 | 2,24 | 941,31 2,47 |1099,33| 2,89 |1238,22| 3,25
0,6 | 989,28 | 2,07 |1017,74| 2,13 |1150,39| 2,41 |[1270,23| 2,66 |1482,65| 3,11 |1669,28 | 3,50
0,7 | 1236,80 | 2,17 |1272,30| 2,23 |1437,71| 2,52 |1587,12| 2,79 |1851,90| 3,25 |2084,48| 3,66
0,8 | 1445,86 | 2,21 |1487,31| 2,28 |1680,50 | 2,57 |1854,95| 2,84 |2164,10| 3,31 |243565| 3,73
0,9 | 1574,91| 2,18 |1620,10| 2,24 |1830,68| 2,53 |2020,89| 2,80 |2357,96| 3,26 |2654,04| 3,67

1 |1464,83| 1,92 |[1507,14| 1,98 |1704,37 | 2,24 |1882,61| 2,47 |2198,66| 2,89 |[2476,45| 3,25
0,3 | 528,29 | 2,75 | 573,36 | 2,98 | 61562 | 3,20 | 654,93 | 3,41 692,05 | 3,60 | 853,85 | 4,44
0,4 | 914,93 | 3,21 992,41 3,49 |1065,02| 3,74 |113256| 4,00 |1196,31| 4,20 |1473,98| 5,18
0,5 | 1363,48| 3,58 | 1478,36| 3,88 |158599| 4,16 |1686,08| 4,43 |1780,53| 4,67 |2191,73| 5,75
0,6 | 1837,54| 3,85 |1991,83| 4,17 |2136,35| 4,48 |[2270,73| 4,76 |2397,52| 5,02 |2949,32| 6,18
0,7 | 2294,13| 4,03 |2486,35| 4,36 |2666,37| 4,68 |2833,75| 4,97 |2991,66| 5,25 |3678,74| 6,46
0,8 | 2680,40 | 4,10 |2904,78| 4,45 |3114,92| 4,77 [3310,28| 5,07 |3494,59| 5,35 |4296,50| 6,57
0,9 [2920,91| 4,04 |316560| 4,38 |3394,76| 4,70 |3607,81| 5,00 |3808,80| 5,27 |4683,41| 6,48

1 |2726,95| 3,58 |[2956,72| 3,88 |3171,98| 4,16 |3372,16| 4,43 |3561,06| 4,67 |4383,46| 5,75
0,3 | 989,24 | 5,15 |1107,75| 5,76 |1214,28| 6,32 |1311,74| 6,82 |1402,05| 7,29 |1486,50| 7,73
0,4 | 1706,11 5,99 1909,16 6,71 2091,61 7,35 2258,47 7,94 2413,01 8,48 2557,51 8,99
0,5 | 253528 | 6,65 |283568| 7,44 |310550| 8,15 [3352,19| 8,80 |3580,63| 9,40 [3794,17| 9,96
0,6 |3410,16 | 7,14 |3812,99| 7,99 |4174,72| 8,75 |450540| 9,44 |4811,55| 10,08 |5067,71| 10,68
0,7 | 425242 | 7,46 |4753,80| 8,34 |5203,96| 9,13 |[561543| 9,86 |5996,34| 10,53 |6352,35| 11,15
0,8 | 4965,97 7,60 5551,02 8,49 6076,28 9,30 6556,37 | 10,03 | 7000,79 | 10,70 | 7415,14| 11,35
0,9 |5413,63| 7,49 |6051,80| 8,38 |6624,78| 9,17 |7148,50| 9,90 |7633,33| 10,57 |8086,45| 11,20

1 |5070,57| 6,65 |5671,37| 7,44 |6211,00| 8,15 |6704,39| 8,80 |[7161,25| 9,40 |[7588,34| 9,96
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NMpumepsbl 3anonHeHus cneundukaumumn

TPYBHbL M 3ABO[

= Tun, mapka, 3aBopn- © g‘ z
g‘ HaumeHoBaHue o6o3HayeHue N3roToBU- 8 S s
a M TEXHUYeCcKas XxapakTepucTuka AOKYMEHTa, Tenb/no- ‘E“ E‘. E
= ONPOCHOro NUCTa CTaBLLMK o
KonbueBaq xxectkoctb SN 8
1 | Tpy6a NN «MKAMJIACT» SN8 &110/91 L=6000 1,0
2 | Tpy6a NN «MKAMJIACT» SN8 &160/139 L=6000 1,5
3 | Tpy6a NN «MKAMJIACT» SN8 &J200/174 L=6000 2,0
4 | Tpy6a MM «MKAMIACT» SN8 @225/200 L=6000 2,5
5 | Tpy6a MM «MKAMJACT» SN8 &250/217 L=6000 3,0
6 | Tpy6a MM «MKAMJIACT» SN8 &285/250 L=6000 3,5
7 | Tpy6a MM «MKAMJACT» SN8 @315/275 L=6000 5,0
8 | Tpy6a MM «MKAMJIACT» SN8 &1340/300 L=6000 6,0
22.21.21-014-50049230-2018 | UKATJIACT
9 | Tpyba MM «MKAMJIACT» SN8 &1400/348 L=6000 7,5
10 | Tpy6a MM «MKAMJTIACT» SN8 &462/400 L=6000 9,0
11 | Tpy6a NN «MKAMJACT>» SN8 &500/432 L=6000 10,5
12 | Tpy6a NN «MKAMJACT» SN8 &562/500 L=6000 13,5
13 | Tpy6a NN «MKAMJIACT» SN8 &630/542 L=6000 16,0
14 | Tpy6a NN «MKAMJIACT» SN8 &677/600 L=6000 21,5
15 | Tpy6a NN «MKAMJACT» SN8 &926/800 L=6000 38,0
16 | Tpy6a MM «MKAMJIACT» SN8 &11145/1000 L=6000 55,5
KonbueBas xxectkoctb SN 10
1 | Tpy6a MM «MKAMJACT» SN10 &160/139 L=6000 1,8
2 | Tpy6a MM «MKAMJACT» SN10 &200/174 L=6000 2,0
3 | Tpy6a M «MKAMJIACT» SN10 @225/200 L=6000 3,0
4 | Tpy6a NN «MKAMJIACT» SN10 &250/217 L=6000 3,5
5 | Tpy6a MM «MKAMJIACT» SN10 &285/250 L=6000 4,0
6 | Tpy6a MM «MKAMJIACT» SN10 @315/275 L=6000 6,0
7 | Tpy6a NN «MKAMJACT» SN10 @340/300 L=6000 6,5
8 | Tpy6a MM «MKAMJIACT» SN10 3400/348 L=6000 | 2248-010-50049230-2014 MKAMNACT 8,5
9 | Tpy6a MM «MKAMJIACT» SN10 &462/400 L=6000 10,5
10 | Tpy6a NN «MKAMJIACT» SN10 @500/432 L=6000 11,5
11 | Tpy6a MM «MKAMJACT» SN10 &562/500 L=6000 16,0
12 | Tpy6a MM «MKAMJIACT» SN10 @630/542 L=6000 19,0
13 | Tpy6a MM «MKAMJACT» SN10 &677/600 L=6000 27,5
14 | Tpy6a NN «MKAMJIACT» SN10 ©@926/800 L=6000 43,5
15 | Tpy6a N «MKAMJIACT» SN10 &1145/1000 L=6000 61,5
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Tun, mapka,

3aBoa-

g © ; c
g‘ HanmeHoBaHue o6o3HaveHue usrotoeun- | 3 S <
a N TEXHUYECKaa XxapakTepucTuka AOKYMEHTa, Tenb/no- ‘E“ E: E
c OMPOCHOro NncTa CTaBLLMK o
KonbueBas xxectkoctb SN 16
1 | Tpy6a MM «MKAMJIACT» SN16 @160/139 L=6000 2,0
2 | Tpy6a NN «MKAMJIACT» SN16 &200/174 L=6000 2,5
3 | Tpy6a MM «MKAMJIACT» SN16 3225/200 L=6000 4,0
4 | Tpy6a Mn «MKAMJACT» SN16 ©@250/217 L=6000 4,5
5 | Tpy6a NN «MKAMJIACT» SN16 3285/250 L=6000 5,5
6 | Tpy6a MM «MKAMJIACT» SN16 @315/275 L=6000 7,0
7 | Tpy6a NN «MKAMIACT» SN16 @3340/300 L=6000 8,0
8 | Tpy6a MM «MKAMMACT» SN16 &400/348 L=6000 | 22.21.21-014-50049230-2018 | UKATJIACT 11,0
9 | Tpy6a MM «MKAMIACT» SN16 &3462/400 L=6000 12,5
10 | Tpy6a MM «MKAMIACT» SN16 @500/432 L=6000 16,0
11 | Tpy6a NN «MKAMIACT» SN16 ©@562/500 L=6000 18,0
12 | Tpy6a N «MKAMIACT» SN16 @630/542 L=6000 21,5
18 | Tpy6a MM «MKAMJACT» SN16 @677/600 L=6000 30,5
14 | Tpy6a NN «MKAMNACT» SN16 ©@926/800 L=6000 49,5
15 | Tpy6a MM «MKAMJACT» SN16 &1145/1000 L=6000 77,0
CoepuHUTENbHbIE AeTanu

1 MydTa coeamHuTensHas ans MM tpyosl MKAMJACT

@225/200
5 MydTa 3awmtHas gns npoxoaa M Tpy6bl

MKAMJIACT @225/200 yepes cTeHKy x/6 koniogua

MNMepexon Ha cTaHAapTHOE pasbemMHoe dhnaHLeBoe
3 COE}J,I/IHSHI/Ie Hap‘E."/I'nyTp. FI/)IKAI'IJ'IACTq) ) UKANNACT

OTtBOA (15, 30, 90)° MM Hap./BHyTp. UKATIJIACT -
5 | TpoiiHnk 90° MM Hap./BHYTP. UKAMJIACT -
6 Mepexopn onsa coeanHeruns Tpyd ua MM ¢ Tpybamn i

n3 HMBX Hap./BHyTp. UKATJIACT

[nuHa TpyObl ykaszaHa 6e3 yyeTta pacTtpyba.
TpyObl COOTBETCTBYIOT TEXHU4YecknM TpebosaHuam MOCT 54475-2011.

Conepxanue

C}m KAMMAACT®

TPYBHbB M 3ABO[

www.icaplast.ru







UKAMNNACT

TPYBHB M 3ABO[

MPOM3BOLACTBO U LIEHTPAJIbHBIA O®UC:

00O «MKATMJIACT»

Appec:

Poccus, Cankr-Metepbypr, 193079,

Okrsi6pbckas HabepexHas, a. 104, kopn. 29 aut. X
Orpen npopax: (812) 677-21-31

Dake: (812) 677-21-32

www.icaplast.ru
e-mail: icaplast@icaplast.ru






