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HacTosLas MHCTPYKUMS COOEPXUT yKa3aHUs U pEKOMEHAALMN NO NPOEKTUPOBAHMIO 1 MOHTaXY Hapy>KHbIX CETEN
CUCTeMbl BOO0OOTBEAEHMS U3 nonmnponuneHoBblX (M) rodprpoBaHHbIX TPYO C ABYXCIOMHOW CTEHKOW. [MpuBeneHsbl
pekoMeHZaumMm no rmapasBnmMyeckomMy pacyeTy, Npoknagke n MOHTaxy TPyOOonpoBOAOB, TPAHCMOPTMPOBKE, Ckia-
OMPOBaHUIO 1 XpaHeHMIo Tpyo.

BbinonHeHne pekoMmeHgauuii gaHHo nHeTpykuum u CIM 40-102-2000 o6ecneunt cobnogeHmne o0b6s3aTesnbHbIX
TpeboBaHWii K HAPYXHbLIM CETSIM CUCTEMbI BOLOOTBELAEHMS, YCTAHOBIEHHbIX AEACTBYIOLLMMU HOPMATUBHBIMW aKTa-
Mu, B Tom umcne ClN 32.13330.2012 «Kananndaums. HapyxHble 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 npepHa3Ha4vyeHa aasa npoeKkTHbIX, Hay4YHbIX, CTPOUTENIbHbIX 1 3KCIJlyaTauMOHHbIX OpraHVISaLI,VIVI, cneun-
AJTN3NPYIOLLIMNXCA Ha HAPYXHbLIX CETAX CUCTEM BOZOCHAOXEHNSA 1 BOOOOTBEAEHUS.
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O komnaunu UKAMNACT

HATPAJIA
MPABUTENLCTRA
CAHKT-TETEPBYPTA
3A KAYECTBO

MKAMJIACT — coBpeMeHHOe NMpon3BOACTBO NOAMMEPHBIX TPYO U PUTUHIOB A5 CUCTEM BOAOCHAOXEHWS, BOAO-
OTBEAEHMS], Fa30CHA0XEHNS U TEXHONIOMMYECKNX TPYOONPOBOAOB.

3aBop, yCrnewHo co4eTaeT B cebe BbICOKYIO KBanndukaumio TEXHNYECKOrO 1 NPON3BOACTBEHHOIO NepcoHana,
a Takke onbIT, HapaboTaHHbI/ B MPOM3BOACTBE NOSIMMEPHbIX TDY6 1 BOBMOXHOCTM EBPOMNENCKOro O60py,EI.OBaHVIF|.

[lns npoBeaeHnst UCNbITaHUI CbiPbs U FOTOBOM NMPOoAyKUMK 3aBO/, pacrosiaraeT COBpeMeHHol nabopaTtopuei
KOHTPOJIS KA4eCTBa, rae CTPOro OTCAEXMBAIOTCS CBOMCTBA MCXOLHbIX MaTEPMAnoB, a Takke COOTBETCTBUE rOTOBbIX

TPYO 1 GUTUHIrOB TPeboBaHNSAM HOPMAaTUBHbIX JOKYMEHTOB.

Cneuuanunctbl MKATMJIACT o6ecneurBatoT 3aka3ymkam TEXHUYECKYIO 1N KOHCYbTAUWMOHHYO NOAAEPXKY OT NPO-
EeKTUPOBaHNA A0 caaym oObekTa.

C 2006 roga npeanpusatTue NPOXOAUT PErynsipHbli BHELWHUI ayauT Ha COOTBETCTBME CUCTEMbI MEHEIXMEHTA
kadecTtBa ctaHaapTy ISO 9001 1 nMeeT COOTBETCTBYIOLLMIA cepTUdUKAT.

B 2008 rony npoaykums MKAMJTACT «[lByxcnoliHble rodpupoBaHHble TPyObl N3 MOAMNponuieHa» npmuaHaHa no-
OGenvTenem KoHKypca rno kavyectBy «CaenaHo B [etepbypre».

2011 - UKATJTIACT - naypeat npemuu MNMpasutensctea CaHkT-MNeTepbypra no ka4yecTay.

2014 - NKAMNACT - naypeaT BCEPOCCUNCKOM NpeMunn «HaumoHanbHas Mapka Ka4ecTea».

2016 — MKAMJACT HarpaxaeH aunnomom 3a lll mecto n ynoctoeH npemueit MNMpasutensctea CaHkT-lNeTepbypra 3a
«JIy4LUNIA NHHOBALMOHHBIN NpoayKT — 2016» B HoMmnHaumm «CTponTenscTBo, XKKX 1 KOMNO3ULMOHHbBIE (MONVIMEPHLIE)

mMarepuanbl».

— MKAMNACT HarpaxaeH amnnomom 3a | MmecTo B koHkypce MpaBuTtensctea CaHkT-MeTepbypra «3a ka4ecTBO
TOBapOB (MpoayKumnun), paboT 1 yCcnyr».

2017 — NKAMJTIACT HarpaxgeH amnnomMom 3a |l mecto B koHkypce MNpasutensctBa CaHkT-eTepbypra «3a ka4ecTBo
TOBapOB (MPoayKunn), paboT 1 ycnyr».

2018 — NKAMNACT HarpaxaeH aunaomom 3a |l MecTo B KOHKypCe B KOHKYPCE MHHOBALMIA.

— MKAMNACT HarpaxaeH aunnomom 3a | MecTo B kOHKypce MNpasutensctea CaHkT-INeTepbypra «3a ka4ecTBo
TOBApPOB (MpoayKuuun), paboT 1 yCcnyr».

2019 - MUKAMJACT BcTynun B accoumaumio npomssoanTeneit ToybonpoBOAHbIX CUCTEM
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O6was TexHMueckas MHopmaums

Paspen 1.
O6was TexHnuyeckas nHpopmauus

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

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

® [10NMYCTMMOCTb TeMMepaTypbl CTOYHbIX Boa a0 100 °C;

® KOPPO3MOHHAsA CTOMKOCTb;

e BblCOKas XMMUYECKasi CTOMKOCTb;

® YCTONYMBOCTb K BO3AENCTBMIO BNyXXOAtoLLMX TOKOB (HE 91EKTPOMNPOBOAHbI);
e BblCOKasi CTOMKOCTb K rnapoabpasnBHOMY M3HOCY;

e BbICOKasi MPOMyckHasi COCOOHOCTb;

® HM3Kas LLePOXOBATOCTb 1 MPaKTUYECKOE OTCYTCTBUE 3apacTaHus Tpyo;

® BO3MOXHOCTb COEMHEHMS CO BCEMU TUMNaMU X/6 1 NNacTUKOBbIX KONIOALEB;
® TEXHOJIOMMYHOCTb PE3KU TPYO;

e Masblii BeC TPyO (IErKOCTb TPAHCMOPTUPOBAHUS, MPOCTOM 1 ObICTPbLIA MOHTaX);
® BbICOKAsi PEMOHTOMNPUrOAHOCTb;

® repMETUYHOCTb COEANHEHWNIA;

® CpPOK cny0bl He meHee 50 ner.

Copramenrt MMM roppuposaHHbIX TPY6 Ans cuctem BogooTeeaeHUs

MonunponuneHoBble rodprpoBaHHbie TPyosl UKATJIACT gns cucteM BOA0OTBEAEHWS BbIMYCKAOTCS ANAMETPOM
o1 110 go 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

OM KAMNAACT’ www.icaplast.ru
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CoptameHT MM rodppupoBaHHbIX TPYO

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

Puc. 1.2. Tpyba VKATJIACT ¢ pactpy6om vcn. 2 (C yMeHbLLIEHHOV BbICOTOV rogpa B MECTe COeanHeHs1 C pacTpyoom)

eV a Y =
SAWAN |

Tabnua 1.2
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

www.icaplast.ru CJMKA”"ACT®
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O6was TexHMueckas MHopmaums

Tabnmua 1.3

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

HapyxHbiin BHyTpeHHU L. MM TeopeTuuyeckas macca, Kr/wr
avameTtp D, MM auameTp 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

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

Hapy>XHbi BHYTpEeHHWii L, mm TeopeTuyeckas macca, Kr/wr
Avametp D, mm pamnameTp D,, MM (' K:} 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 U C YMEHbLLIEHHOWV BLICOTON rogpa B MecTe COeANHEeHUs ¢ pacTpyboMm

TpybbI MOryT 3rotTaBanBaTbCs 6e3 pacTpyba B NPsiMbiX OTPe3Kax HOMUHaIbHOV AINHOM 6 M. [TpeaesibHoe OTKJIOHEeHNE AJ/INHbI
OT HOMUHa/IbHOU He 6onee 1 %. o cornacoBaHuio ¢ 3aka34MkoM MOryT ObiTb N3roTOBJIEHbI TPYObI APYrOV AJINHBI.

TpyObl roppupoeaHHbie ¢ nepdopaumneir apycrteHHble UKAMJIACT ang ApeHaXHbIX CUCTEM

JpeHaxHbie TDYGbI — OCHOBHOU 9N1eMEHT APEHAXHOW CUCTEMbI, KOTOPas 3alimLaeT TEPPUTOPUn, 34aHUS U CO-
OpyXeHna oT noaATonneHnd.

MpeumyLiecTBa NPUMEHEHUS APEHaXHbIX NOMUMeEPHbIX ropupoBaHHbixX TPyo UKATMJIACT
C ABYXCJIOMHO CTEHKON’:

® pasnunyHble knaccbl xecTkocTn (SN8, SN10 1 SN16) onsa npumeHeHus B MobbIX YCNOBUAX 3KCMTyaTaLM;
® BYCTEHHAs KOHCTPYKLUMSA OJ1s1 NPOYHOCTM U MPOMYCKHOM CNOCOBHOCTY;
e ObICTPOE U 3dDEeKTUBHOE pacTpybHOe CoeaMHEHNE;

® CpoK cnyx6bl He MeHee 50 neT.

Tpy6bl BeiNyckatoTcst B cooTBeTCcTBUN ¢ TY 22.21.21-016-50049230-2018.

|
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HapyxHbiin guameTp D, Mm BHyTpeHHU anameTp d, MM BoponpuemHsie oTBepcTus ;
DN/OD, mm DN/ID, mm WupuHa 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
Heo0X0AMMbIM aCCOPTUMEHTOM COeAUHUTENbHbIX AeTanei:

e MydTa coeamHUTENbHAs C YNOpPOM;

e MydTa 4519 NPOX0Aa Yepes CTEHKY X/6 konoaua;

e MydTa peMoHTHas 6e3 ynopa;

® VYNIOTHUTENb PE3VHOBBIN;

® OTBOAbI;

® TponHMKKM 90°;

® Mepexof Ha CTaHAapTHoe pasdbeMHoe dhiaHLEeBOoe CoeAMHEHNE;
* nepexon Ha Tpyoy MNBX.

CraHgapTHblE COeANHUTESbHbIE AETanm U3roTOBISIOTCA METOAO0M JINThA MO, AABIEHUEM, MEXaHNYEeCKOMN 06paboT-
KOW, CBapKOW BCThIK. CneuuanbHble (MHOAVBUOYaSIbHbIE) COEAMHUTENbHBIE AETaNN NPOU3BOAATCS MO COMMAaCOBaAHUIO
¢ NotpeburTenem MeTogoM CBapKM BCTbIK /WM C MOMOLLbIO PYYHOr0 aKCTpyaepa.

®oro 1.1.
CoenviHutenbHbie aetamm aas [ rogppuposaHHbix Tpy6 MKAIJIACT

Cnocobbl coeauHeHus Tpy6

Puc. 1.3a.
CoeauvHeHwue [ roppupoBaHHbix TPy6 VKATJIACT, uMeroLLmx HTerpupoBaHHbIl pacTpyo

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

NKAMNNACT® www.icaplast.ru
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Puc. 1.36.
CoeauHerwme [ rogppupoBaHHbix Tpy6 UKATJIACT rpu MOMOLLM COeANHNTETbHOM MY@TbI C YI1OPOM

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 pacTtpyba (CoeanHNTENbHOM MydTbl) LOMKEH COOTBETCTBOBATL HAPY>KHOMY AMAMETPY TPYObI
C fonyckamu, npeayCMOTPEHHbIMU HOPMATUBHOM JOKYMEHTALUMEN.

My®Tbl UMEIOT AOCTATO4YHYIO OJINHY, KOTOPas MO3BONSET BCTABUTb FOPPUPOBAHHYIO0 TPYOY B MydTY HA IMyOUHY He
MeHee TPeX LWaroB Npodus ¢ KaXaon CTOPOHbI Af1si 06ecneyeHnst XECTKOCTU U COOCHOCTU CUCTEMBI.

Jlio6oe ropmnaoHTanbHoEe N BepTukanbHoe oTkioHeHue MM roppupoBaHHbix TPy MKAMJIACT obecneynBaeTcst
3a c4yeT n3rnba tena Tpyohbl, a MydTa rapaHTUpyeT 0CeBOe COeanHeHMEe 6e3 HapyLLEHWS COOCHOCTU COEANHSAEMbIX
TpyoO.

YNNoTHUTENb PE3NHOBEINM CNeunanbHOM KOHCTPYKLIMN yCTaHaBAMBAETCS Mexay pebpamu, npuyem ynjaoTHSIo-
Wnii npodunb («93bI40K») A,0/HKEH ObITb HanNpaseJieH B CTOPOHY, NPOTUBOMNOJIOXHYIO Hanpas/ieHnIo BBoAa
TPYObI.

[nsa obecnevyeHnss Ka4eCTBEHHOrO PAcTPYOHOro COEAMHEHUST NMONIMMPONUIIEHOBBLIX FOGPUPOBaHHBLIX TPY6 MKA-
MNACT BHyTpeHHUM amameTpom 800 n 1000 MM ynnoTHUTENBHOE KOJbLO CreayeT pacnonaratb nocie BTOPOro
pebpa rodprpoBaHHON MOBEPXHOCTU TPYObI (BO BTOPYIO BMNAANHY).

Kpome obecneyeHnst repMeTUYHOCTU CUCTEMBI, MOATBEPXAEHHOMN N1ab0PaTOPHLIMU UCTILITAHUSIMU, NOJIOXEHNE
«13bl4Ka» PE3NHOBOIO KOJbLLA rapaHTUPYET CTOMKOCTb K MPOCA4YMBAHUIO FPYHTOBLIX BOL, BHYTPb TPYObI.

YcTtaHaBnmBas coeguHUTeNbHy0 Myq@dTy Ha roppurupoBaHHyio TPyOy, HEOOXOOMMO BHYTPEHHIOI MOBEPXHOCTb
MyThl (pacTpyba) 1 HapyXXHYIO MOBEPXHOCTb YMJIOTHUTESTbHOMO KOJbLLA MOCSIE e YCTAaHOBKW NMOKPbITb CUJIMKOHO-
BOW cMa3Kow'. Henb3s NpUMEHNATL XNMPO- U MacloCOAEPXaLLMe CMasKu, T. K. 9TO BeAET K pa3pyLLUEeHNI0 PE3UHOBOIO
YNAOTHUTENS. YCTaHOoBKa MydTbl MPON3BOAUTCS C NOCTOSHHLIM M OAMHAKOBO pacnpeneneHHbIM ycunamem. PekomeH-
ayetcs nsderatb NpUMeHeHUs NtodbIX yOapHbIX BO3AENCTBUN (0TOOMHBLIX MOMOTKOB, KyBasg v T. M.), KOTOPbIe MOryT
NPUBECTU K NOBPEXAEHUSM MYPTbl 1 YMNOTHATENBHOIO PE3VMHOBOIO KOMbLLAZ.

YNnoTHUTENb PE3VHOBbLIN YCTaHABINBAETCS B NEPBOM OT TopLa yrnybneHun npoduns rodbpnposaHHon 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 6osee. B crydae MoHTaxa pacTpybOHbIX COEAMHEHWI MPU HSKUX TEMIepaTypax OKpyXaroLLei
cpesbl PEKOMEHAYETCSI CHSITb PE3NHOBBIE YI/IOTHUTE IbHbIE KOJbLA U 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 NIkl C MENKUMU 3yObsiMun. Paspes BeaeTcs neprneHankynsapHoO
npoaoJfibHOM ocu TPpyObl NO BNaguvHe mMexay AByMs pebpamu roppupoBaHHOM
TPYObl TaK, 4TOObLI B pe3ynbTaTe UMEeTb POBHbIN Kpai. MecTo pe3ku peKoOMeHAyeTCa
3a4MCTUTb U BbIPOBHATL. [lenatb dacky Ha 0Tpe3aHHOM KOHLLe TPyb He TpebyeTcs.
OcTtaTtku Tpyd Takke MoryT OblTb COeAMHEHbI Mexay cob0 Mpy NOMOLLM coean-
HUTENbHbIX MYPT. 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 [11 rogppuposaHHoi Tpybsl UKATJIACT c Tpy6ori n3 HINBX

Puc. 1.6.
IMepexoa N1 rogppupoBaHHovi TPyl IKATJIACT Ha padbemHoe ¢aHLeBoe coeanHeHmne

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

UKAMNNACT’ www.icaplast.ru
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Paspen 2.

MpoekTupoBaHue TpybonpoBoAOB HAPYXHbIX

ceTeu BogooTeBeaeHus

Pusnko-mexaHnyeckme cBOMUCTBA nonuvunponuieHa

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

CTBaMU, yka3aHHbIMM 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
I'IOKasaTenbl:s:y::rc;;lszz(;l:lfgi? npu 230 °C, AT 0.3.0.5
[Mpenen Teky4ecTu nNpu pacTaKeHNn MMa 24-32
Mopaynb ynpyroctn npu pacTsaXkeHnumn, He MeHee MlMa 1300
OTHOCUTENBHOE YANIMHEHWE NMPY pa3pbiBe % 300-700
YnapHas Ba3kocTb no Lapnu ¢ Hagpe3om: npun +23 °C K>/ M2 > 35-60
npu —20 °C KX/ M? 4-7
KoaddrumeHT NnMHenHoro TenaioBoro MM/MC 0.12-0.14
pacLumpeHus
JnanasoH TemnepaTyp MOHTaxa G ot —-20 po +40
Jurana3oH Temnepartyp aKkcrnayaraumm °C Ao 60, KT;';%ZWMGHHO

lNMpuBeneHsl gaHHbie komnaHuii: Sabic, BASELL, BOREALIS, Total Petrochemicals — npovdsoanTeneri n noctaBLUNKOB CblPbS,
MCI0JIb3YyEeMOoro A5l MPOu3BOACTBa roppupoBaHHbix 11 Tpy6.

MonunponuneH, NpUMeHsIEMbI AN NPOM3BOACTBA rodpupoBaHHbix Tpyo MKAMACT, obnagaeTt 4ONroCpOYHONA
CcTabunbHOCTLIO, 06ecneynBaeT NPEeBOCXOAHbIE MOKA3aTENM CTOMKOCTM K KOJbLLEBOMY HaMpPsiXEHUO U yaapHOMY
BO34ENCTBMUIO NPU HU3KMX TeMnepaTypax.

Mmapasnuueckuin pacuer cetein us MM roppuposanHbix TPY6

MvaopaBnuyeckmne xapakTepucTukm cetei BogooTeeaeHns na Ml rodppupoBaHHbiX TPYO onpenensoTcs Ux Ham-
60nbLUEeN NPOMYCKHOW CNOCOBOHOCTHLIO NPUY 3a4aHHOM YKJIOHE W MJI0LLAAM XNUBOMO CEHEHNS MOTOKA.

[ns npoekTnpoBaHus ceTel BOAOOTBEAEHMS MPUHNUMAETCS OE3HANOPHbIN PEXMM OBUXEHMUS XNAKOCTU C HaCTNY-
HbIM (0,5-0,8) HanonHeHnem Tpy6. Cnenyet UMETL B BUAY, HTO B CETSAX, NPeAHa3HAYEHHbIX A1 TPAHCNOPTUPOBKN
DOXAEBbIX BOL, PaCHETHbIE PAacXoAbl HAbNAATCS HE Yallle OJHOro pa3a B HECKOJbKO neT. CreaoBaTtenbHo, BOOO-
oTBOASWME ceTu paboTaloT B 6€3HaNOPHOM PEXUME MPU YaCTUYHOM 3anofIHeHUN. ITOT pexnm obnanaeT psaom
OT/INYNTESbHBIX 0COOEHHOCTEN Nepea HaNOPHbIM.

B ceTsax BooooTBeAeHMs He006Xx0aMMOo 0OecneyrBaTbh HEKOTOPIV PE3EePB XMBOI0O ceveHns Tpydonposoaa. Yepes
CBOOOAHYIO OT BOAbl BEPXHIOID YaCTb CeveHUs TPyObl OCYLLECTBISIETCS BEHTUNALMS PA3BETBIEHHOW BOOOOTBOAS -
weri cetu. Mpun aTOM 13 TPYBONPOBOAA HENPEPLIBHO YAANSA0TCA 06pasyoLmecs B BOAE rasbl, KOTOPbIE OCIOXHSAIOT
aKkcnyaTaumio ceTen BOO4OOTBEAEHWS.

B CTO4HbIX BOAax Takke COAepXXaTCs HEPaCTBOPUMbIE MPUMECH OPraHNYECKOro N MUHEPATbHOMO MPOUCXOXOEHMS.
MepBble MMET HeBObLLYIO MIOTHOCTb M XOPOLLIO TPAHCNOPTUPYIOTCS NOTOKOM BOAbl. BTOpble (Necok, wnakv v ap.)
MIMEIOT 3HAYUTESNbHYIO MIOTHOCTb Y TPAHCMOPTUPYIOTCH LB NPU ONpeaeneHHbIX CKOPOCTSX ABMXEHNS XXUAKOCTU.

UKAMNNACT’
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MoaTomy BaxkHENLLNM YCNIOBMEM NPOEKTMPOBAHWS CETEV BOOOOTBEAEHMS SIBNISIETCSH 06ecneyveHne B Tpybonposoaax
Npu pacyeTHbIX pacxonax HEOOXOANMbIX CKOPOCTEN ABUMXEHMUS XUAKOCTUN, UCKIIOHAOLWMX 06pa3oBaHme MaoTHbIX
HECMbIBAEMBbIX OTIOXEHUIA.

[nanpoeeneHus rugpaenmyeckrx pacyeTos MM rodprpoBaHHbIX TPYO C ABYXCOMHOM CTEHKO CMOJIb3YIOTCS hOop-
MyJibl 415t TMAPABANYECKOr0 pacyeTa, HOMOrpaMmbl 1 Tabnuubl’ B cooTBeTCcTBUM € TpebosaHuamu CIM 40-107-2003
1 CIM 32.13330.2012. Tabnuvupl ong ruapaBamyecknx pacC4eToB Takke npreeaeHsl B MNpunoxeHun B.

MvapaBnnyecknin pacyeT caMoTeYHbIX TPYOONPOBOAOB 3aK/IO4AETCS B ONPEAeNeHnN X AuaMeTpa, yKJIoHa, Hamnos-
HeHUS 1 ckopocTn. OBbLIYHO UCXOAHBIM AJ1S MPOBeAeHUs pacyeTa ABJISeTCA Pacxos,, KOTOPbIii onpeaensaeTcs
B NMEepPBYI0 o4yepesb.

M3BecTHO, YTO MakcMMasbHbIN pacxod BoAbl B Tpybax Habnogaetcs npu HanonHeHun h/d = 0,95, noatomy
HanonHeHne 6osblle 3TOro 3HAYEeHUs NPUHMMaTh HelenecoobpasHo. PacyeTHble HaNoONHEHNS PEKOMEHAYETCS
NPUHMMAaTb AaXe MEHbLLIE 3TOro 3Ha4YeHMs MO CNeayoLWLMM NpuinHam. Bo-nepsbix, Npyn onpeaeneHnmn pacyeTHbIX
pacxofoB He y4uTbIBaeTCS kosiebaHne 3Ha4YeHMI B Npeaenax 4aca CyTok, Koraa MOXeT Habnoaatbest MakCrMarb-
HbIli pacxof. A aTo konebaHe MOXET OblTb M B MEHbLLIYIO, 1 B 60JIbLUYIO CTOPOHY. BO-BTOpbLIX, BCNeaCcTBUE HEPaB-
HOMEPHOCTU ABUXEHUS BOAb! HAMOSIHEHWE OTAENbHbIX YHaCTKOB TPYOONpPOBOAa MOXET ObITb 6OJbLLE PACYETHOrO.
B uenax ncknoyeHns NoATOMNNEHUS MPU PACHETHBIX YCIIOBUSIX HaNoHEHWE B TpybornpoBoaax 6bITOBOM BOAOOTBO-
OSLein ceTn pekoMeHayeTcs npuHuMath He 6onee 0,8.

B Tpy60onpoBoaax MMBHEBOM KaHaNM3aLMmn 1 BOLOCTOKAX NOJHbIX pa3AefibHbIX CUCTEM BOAOOTBEAEHUS, @ TAKXKe
B 00LLeCnNaBHbIX TPYOONPOBOAAX MPU PACHETHBIX YCIIOBUSIX HAMOJIHEHNE PEKOMEHAYETCH NMPUHNMATL PaBHbIM 1, T. €.
MOJHbIM. ITO OOBSACHAETCS TEM, HTO PaCYETHbIE YCIOBUS B 3TUX TPYOONpoBOAax HabnoaaoTcs BeCbMa peako. Takmm
006pa3oM, 3HAUMTESIbHYIO YaCTb BPEMEHM 3Tn TPpy6onpoBoab! OyayT paboTaTh NpY HaCTUYHOM HaMOJIHEHUN.

Pacxop, cTo4HbIX BOA, B BOAOOTBOASILLMX CETSAX UBMEHSIETCS B LUMPOKMX Npeaenax oT onpeaeneHHOro MMHUMasbHOro
[0 N3BECTHOIO MakCMMasibHOr0, KOTOPbIV NMPUHMMAETCs 3a pacyeTHbl. ObecneymBaTb BO3MOXHOCTb TPAHCMOPTU-
pOBaHus BCEX NPUMECEN MOTOKOM BO BCEM AMana3oHe pacxofoB, B TOM YMCIE Y NPY MUHMMAJIbHOM, He NpeacTaB-
JIIeTCS BO3MOXHbIM, T. K. 3TO noTpeboBano 6bl Npoknanxku TpybonpoBoaoB ¢ 60/bLLMMM YKIIOHAMK, a 3TO NPUBESIO
Obl K VX 3HA4YMTESIbHBIM 3arnybneHvaM. B HacTosiLLee BpeMsi pacyeT TpybonpoBOA0B NPOU3BOAMTCS NP YCIOBUN
noazepxaHus Tpyo B He3arpsi3HEHHOM COCTOSIHMM MPY MakCUMaslbHOM pacyeTHOM pacxoe. Takum obpasom, npu
MUHMMaNbHBIX pacxoaax B TPybonpoBoAax AOMYyCKalTCS OTIIOXKEHUS, HO NPU OOCTUXEHUM PaCYETHOrO pacxona
TpybonpoBOAbl A0JXXHBI CAMOOYMLLATLCS. 346Ch BBOAUTCS MOHATME CKOPOCTM CaMOOYULLEHUS — MUHVMATbHOM
CKOPOCTU, KOTOpasi 4OMKHA 06ecneynBaTbCs B BOAOOTBOASALLMX CETAX MPU PACHETHOM PACXOLeE.

PacueT TpybonpoBoaoB no popmyniam YpesBbiHaMHO CroXeH. MeToabl peLleHnst pasnnyHbiX 3aaa4 rno pacyeTty
TPyOONpoOBOAOB U3NOXEHbI B CreUuanbHOM nuTepaType.

Mpu NpoekTnpoBaHMM BOAOOTBOASLLMX CETEN TPEOYETCS BbIMOHATL pacyeTbl 60MbLLIOTO YMCa OTAESbHbIX YHaCTKOB
Tpy6ONpOBOAOB C pasfiMyHbIMUN YCIOBUSIMU NPOEKTUPOBaHUS. VX pacyeT Npomn3BoANTCS C MPUMEHEHWEM TEX UIIN NHBIX
YNPOLLAIOLLMX MPUEeMOB, MPY KOTOPbLIX NCMOb3Y0TCs paspaboTaHHble Tabnumubl (cM. Mpunoxerne B), rpadukn, ona-
rpamMmbl U T. 4.

Ha puc. 2.1 npuBeneHbl KpuBble UBMEHEHUSI CKOpPOCTEN V 1 pacxona g B Tpybax KPyrfioro CE4EHMs B 3aBUCMMOCTM OT
CTeneHn nx HanosiHeHus. Mo 0cy opaMHAT OTNOXEHbI CTENEHW HAaNoNHeHUst h/d, a No ocn abcLMCcC — COOTBETCTBYIOLLME
3TVM HaroJSIHEHMAM CKOPOCTU V 1 pacxobl g, BbIPaXXEHHbIE B LOSIAX OT CKOPOCTM U Pacxoa Mnpwv NoSIHOM HarosHEHNN.

h/d

0 02 04 06 08 1

Puc. 2.1. 3aBucrumocTb pacxona q v ckopocTu V oT cTeneHuy HarnosnHeHus Tpybonposoaa 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 BENINYMHBLI PACHETHOIro 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 YKJIOHOB B 30BUCUMOCTU
oT auameTtpa Tpybonposopa

MuHMManbHO AONYCTUMbIE ANAMETPbI U YKITOHBI, 06ecneyrBatoLme B Tpybax n3 niactMacChbl camooymnLiaoLlme
CKOPOCTU, HEOBXOAMMO NOABMPATb, UCXOOSA U3 OMbITa AKCMTyaTauMm BOOOOTBOAALMX ceTeln. MMHUManbHbIN aya-
MeTp 6bITOBOI rOPOACKOM BOAOOTBOASLLEN CETU PEKOMEHAYETCA NPUHNUMATbL PaBHbIM 200 MM, BHYTPUKBAPTaSbHbIN
ceTn —160 MM. M1HMManbHBbIV AYaMeTp OOXOEBOM 1 peaKo UCMONb3yeMOoi 06LecniaBHOM CUCTEMbI BOAOOTBEOEHUS
YNn4HOM ceTn cnenyeT npuHmumats 250 MM, BHyTpUKBapTasbHoi cetn — 200 Mm.

MwuHVMankbHbI YKNOH TPY6ONpPOoBOAOB BOAOOTBEAEHMS [O/KEH 0OECneyBaTh CaMOOUMLLAIOLLYIO0 CKOPOCTb MOTOKa
B OTHOLLIEHNM PACHETHON YacTuLbl Necka LwapoobpasHoi dopmbl paamepomM 500 MKM 1 MAOTHOCTLIO p = 2500 xe/m>.
MpuHATbIE HA OCHOBAHMM OMbITA SKCMyaTauMm 3HAYEHNS MUHUMAabHbIX YKIIOHOB, COOTBETCTBYIOLLMX PA3NYHbBIM
MWHMMabHBIM AnamMeTpam, NpeacTasneHsl B Tabn. 2.2.

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

HomuHanbHbI anameTp d, Mm

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

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

— i
min a’

(2.1)

roe

d — nnameTp Tpybonposoaa, Mm;

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

PekomeHayeMble HanonHeHus B Tpybonposoaax
CcUCTEM 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
pas3nNuyHbIX AMaMeTpOoB npeacTasfeHsbl 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 1 ceTel C HU3KOKOHLIEHTPMPOBAHHbLIMM MPOMCTOKaMM PEKOMeHAYeTCs 6oiee NoHOE 3anosiHeEHNE
TpybonpoBOAOB, T. K. MakCUMasibHble PaCYETHbIE PacxXodbl BOAbLI 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 MUHUMaIbHO 0MYCTUMbIE CKOPOCTU, MPU KOTOPbLIX HabnaaeTcs
yOoBeTBOpUTENbHAA paboTa BOAOOTBOASALLMX CETEN. DTV MUHUMASIBHO AOMYCTUMbBIE CKOPOCTM 3aBUCHT OT TPaHC-
NopTMpPYIOLLEN COCOBHOCTM MOTOKA 1 ONpeaenstoTC YCIOBMSIMU OCaXKAEHMSI MEXaHUYECKUX MPYIMECE Ha TOTKOBOW
4acTu TPYObl. 3HAYEHUST PEKOMEHAYEMOW CaMOOUMLLAIOLLLEN 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

r=02- (4—_’}?) , (2.3)

raoe i — yKioH TpybonpoBoaa;

A — KOO DULMEHT rmapaBINyeCckoro ConpoTmBIeHNs TpybonpoBoaa;

V' — cpenHas ckopoCTb TEHEHUS XNOKOCTU, M/C;

b — HekoTopoe nogobdbue TeveHus (b < 2 — nepexoagHas 061acTb rMapaBINYeCKNX CONPOTUBSIEHUI,

b > 2 - kBagpaTuyHas 0651acTb);

g — yckopeHne cBo60AHOro0 nageHns, M/c?;

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

K, - K09hPUUMEHT IKBNBANIEHTHOW PAaBHOMEPHO3EPHUCTO 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)

3arem 13 hopmyinel (2.5), 3aaasascb 3Ha4E€HNEM CKOPOCTM 1V, NPy NOAHOM HanoHeHNM TPy6oNpoBoaa, onpeae-
naem 3HaveHue b, v, aanee, 3Ha4eHne an” . MNocne atoro cpaeHvBaeM nojly4eHHOE 3HaYeHne an“ CO 3Ha4YeHnem
bn
V, ", nony4eHHbIM 13 hopmyibl (2.4).

Re

b — 3 _ 1g KB 25

: IgRe,, (2.5)
roe

5004 R, y y
Re, = — % —uweno PeiiHonbaca, COOTBETCTBYIOLLEE Havay KBaApaTuiHO obnactu
° TMAPaBIMHECKMX COMPOTUBIIEHU TYPOYNIEHTHOIrO TEYEHNS XMOKOCTH;
V-4 R .

Re,= — ¢dakTmyeckoe ymcno PenHonbaca;

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

Ecnu oHn He coBnapatoT, 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 NNOLLLAOEeN XNBOrO CEYEHNS NOTOKA () PACCYUTBLIBAETCS PACXOA, Xna-
KOCTU ¢ MNPV PasnunyHbIX HaNnosHeHusx Tpybonposoaa h/d:

qg=V-o. (2.7)

Mpumep ruppaBnnyeckoro pacyerta

MprBenem ycnoBHbI Npumep rugpasnndeckoro pacyeta MMM rodpuposaHHOW TPyObl HAPYXHLIM AMAMETPOM
200 MM (pacyeTHbIli anameTp dp =173,5 mm), NPONOXeHHO ¢ yknoHoMm 7= 0,008. TpebyeTcs onpefennTs 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).

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

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

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

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

n

3) nocre aTOro 3afaemMcs 3Ha4eHMeM CKOPOCTU Te4eHNsa 1V, Npu NoJsIHOM HanosiHeHUK Tpy6onpoBoaa
(ona Hayana pacyeTos NpuHuMaem V, =\ ann ):

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

Moactaensaem HaoieHHOe 3Ha4eHve 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 BA3KOCTU NpueeaeH ans soasl npu temnepatype 10° C. Bo3Boanm 3HavyeHne
ckopoctnV, = 1,1887 m/c B cTenenb b, = 1,723 n CpaBHMBAEM CO 3Ha4eHNEM
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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 CpaBHVBAEM CO 3Ha4YeHVeM V", NoNy4eHHbIM 13

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

4) panee no dopmyne (2.4) onpeaensieM CKOPOCTU TEHEHUS N pacxXobl XUAKOCTU (2.7) Npy pasfinyHbIX HanosHe-
HMsX 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, Hanonxenwue, 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-
06pPa3HOCTb VX MPUMEHEHUS [N TPAHCMOPTUPOBKN XUAKOCTEN C COAEPXXaHNEM TBepAbIX YacTul,. Mpy npyuMeHeHnN
MMM rodprpoBaHHbIX TPYO B CETAX BOAOOTBEAEHNS C COAEPXKAHNEM TBEPAbIX HACTUL, U3HOC OYAET COCTaBNATL OKOJIO
0,5 MM 3a Becb 50-neTHMIA BKCyaTalMOHHbI Nepuoa, U UM MOXHO NpeHebpeyb.

Tpybbl N3 acbecToLemMeHTa

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

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 ruapoabpasviBHomy nsHocy. JaHHeie nccnenoBaHusi Technische Universitédt Darmstadt
( TexHonornyeckoro Ynusepcuteta fJapmwtaara, lepmaHusi), npoBeaeHHoro Ha ocHosaHum DIN 19534
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XuMunueckas cTomkocTb'

MM rodppuposaHHbie Tpyosl MKAMJIACT 06n1aaatoT BbICOKOM XMMUYECKON CTOMKOCTBLIO K AENCTBUIO OObLLMHCTBA
arpeccuBHbIX CPeL, NoA BO3AENCTBUEM KOTOPbIX TPAAVLIMOHHbBIE MaTepuanbl KOPPOAMPYIOT U CTapEIoT.

Kak n Tpybbl n3 NoAMaTuneHa, NoannponuieHoBbie TPYObl YCTOMUYNBLI K AEACTBUIO CUSbHBIX LLENOYEN, CUITbHBbIX
1 cnabblX MUHEpPasbHbIX KUCNOT, PACTBOPOB CoMel, anndaTtniecknx yriesoaopoaoB U MUHEPasibHbIX Macers.
MM rodppuposaHHblie Tpyobl MKATIJTACT o6nanatoT HU3KOW Mapo- 1 ra3onpoHnLaemMocTbio. 1o cpaBHEHMIO C
Tpy6amMu 13 nonnaTuneHa y Tpyd n3 nonunponuieHa OTCyTCTBYeT pacTpeckmBaHne noj B034eNCcTBUEM MOBEPX-
HOCTHO-aKTMBHbIX BELLECTB, YTO OCOOEHHO BAXXHO MPU UX UCMOJIb30BAHNN B CUCTEMAX XO39CTBEHHO-0ObITOBOW
KaHanusaumu.

Cnocob npoknagku, rnybuHa sanoxeHus Tpybonposonos
u3 MMM rodppupoeaHHbIX TPYH 1 MX pacnonoxeHue
OTHOCUTENIBHO 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 AOMYyCKATCS.
XoTsa 3amep3aHne BOAbl B MOJIMMNPOMNUIEHOBLIX TPY6ax He BbI3bIBAET Pa3pyLUEeHUs UX CTEHOK, B OT/IYME OT TpyO
M3 4yryHa u ctanam, o4Hako Hananyme B BOAOOTBOASALLEN CETU NEeASAHbIX NPOOOK MOXET HAPYLLUTbL HOpMaibHoe PyHK-
LIMOHMPOBAHNE CUCTEMbI BOLOOTBEAEHUS, YTO 00YCNOBIMBAET HEOOXOAMMOCTbL y4eTa ryOMHbI NPOMEpP3aHus rpyHTa
B MecTe yknagku Tpybonposoaa.

PacnonoxeHne ceten BOAOOTBEAEHNS HA FEHEpPasbHbIX MaHax, a Takke MUHUMaNbHbIE PACCTOSHUS B NaaHe
1 NpU NepeceyveHmnsix 0T HAPY>KHO MOBEPXHOCTU TPYO 40 COOPYXKEHWUI N MHXEHEPHbIX CeTeNn A0JIXHO MPUHUMATbLCS
cornacHo CHwul1 11-89-80.

Mpwn napannensHo Npoknagke ydactkm Tpybonposoaos 13 MMM rodpprpoBaHHbIX TPYO cneayeT NpoeKkTMpoBaTh,
Kak npaBunio, HUXEe BOAOMNPOBOAHbIX JIMHUI (B TOM YMCIIE Y N3 NMIACTMACCOBLIX TPYD), NPU 9TOM PacCTOsHUE MeXAy
HUMU OOJIHKHO COCTaBNATb HE MeHee 1,5 M B CBETY.

Mpn nepeceyeHnsx c TpybonpoBoaamMm, TPAHCMOPTMPYIOLLVIMU BOAY MMTBEBOMO KA4eCTBa, TPYOONPOBOAbl CUCTEM
BOLOOTBEAEHMS 1 TPYOONPOBOAbI, TPAHCMOPTUPYIOLLIME AYPHO NaxXHYLLUME XUOKOCTU, CleayeT NpoknaabiBaTb HUXE
He MeHee YyeM Ha 0,4 m.

YyacTku cucTeMbl BOOOOTBEAEHUS MOTYT MPOXOANTL Bbille TPYOONpPOBOA0B, TPAHCMOPTUPYIOLMX BOAY NMUTbE-
BOr0 KayecTBa, HO JaHHble y4acTKn 06s3aTeNbHO AOJIKHbI ObiTh 3ak/0YeHbl B PyTASPbLI, NPpU 3TOM pacCcTosHUE
oT Kpas dyTnspa oo nepecekaeMoro TpybonpoBoga B Kaxayt CTOPOHY OO/IKHO COOTBETCTBOBATbL B IMMHUCTbIX
rpyHTax — He MeHee 5 M, a B KpYNHOOB/IOMOYHbIX U necyaHbix — 10 M.

Mpwv napannensHOM NPOKNaAKe C APYrMMU KOMMYHUKAUUSMN (KaBenbHble CETU, TEMIONPOBOAbI...) PACCTOSIHNE
Mexay Tpy6onpoBoaoM cucTeMbl BOA00TBeAeHUS 3 [T rodprpoBaHHbIX TPYO 1 APYrMUM KOMMYHUKALMSIMA JOJIXK-
HO ObITb Tak1M, YTOObI MPU PEMOHTHBIX paboTax Ha 3TUX KOMMYHUMKaLMSX TPyOONpoBOA CUCTEMbI BOLOOTBEAEHUS
He Obl/1 MOBPEXEH.

Mpoxoa MM roppupoeaHHbIX TPY6 Yepes cTeHKN GETOHHbIX KONOALEB

Mpoxopn, Tpy6onposona 13 MM rodprpoBaHHbIX TPYO NpM NepecevyeHnn CTeHoK X/6 konoaues (PyHOAMEHTOB
30aHNIN) NPOEKTUPYETCS C UCMONb30BAHMEM 3ALUUTHBIX MY T AN UCKNIOYEHNS Nepeaayn Harpy3ku Ha Tpybonpo-
BOJ, NPV HEPABHOMEPHO 0cajKe NepecekaemMoro CoOopyxeHus 1 Tpybonposoaa. YcTaHoBKa 3aLWUTHOW MydThbI
B CMOTPOBOI konofel, n3 6eToHa oCyLLEeCTBASeTCs NyTeM Gpukcaumm MydTbl B KONIOALUE C MOMOLLBIO LEMEHTHOIO
pacTtsopa.

CnepnyeT 06paTnTb BHUMaHWE Ha TO, YTOObI OTBEPCTUE B KOJIOALE MUMENO AMaMETP, MakCUMasbHO NMPUBMXKEHHBI
K Hapy>XHOMY AnameTpy 3awmTHOM MydThl. Bce obpasoBaBLlumecs wenm HeobxoanmMo 3anofIHUTb LLleMEHTHbIM
pacTBopoM. [JonyckaeTcsa Npon3BoauTb Gukcaumio MydTbl PAaCTBOPOM B HAAETOM Ha NpeaoxpaHaemMyto 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
rpyHTa 40 NOJSIHOrO CXBaTbiBaHUS GETOHA.

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

Mpoknaagka Tpy6 Ha onopax

Mpwn npoekTnpoBaHun Tpydonposoaos 13 MMM ropprpoBaHHbIX TPYO, NPOSIOXKEHHbIX HA 3cTakagax, KpoHLITeHaxX
M T. M., HEO6XOAMMO NPaBUSILHO PACCUYMUTLIBATb PACCTOSIHNE MEXAY Onopamu, MOCKOJIbKY HaxoAsLLMecs Mexay ono-
pamMmu cekuumn Tpydbl CO BpemeHeM aedopmupytoTest (nposucatoT). Onopbl Bcerga A0JXHbl YCTaHABIMBATLCS NO[,
coeauHuTeNbHbIMU MydTamu. PekomeHayemoe OonyCTMMOe 3Ha4YeHne BeMUYnHbI Npornda He JO/MKHO MpeBbillaTb
3% 0T paccTosHUSA MeXxay ornopamm.

Tabnmua 2.8
PacctosHue mexay onopamu MM Tpy6onpoBoaoe ua rodppupoBaHHbIX TPYO

HoMuHanbHbIN HAPYXXHbIN MakcumanbHoO gonyctumoe
AvnameTp, MM paccTosiHue Mexay onopamu, M

110 1

160 1,25
200 1,50
225 1,75
250 2,00
285 2,25
315 2,50
340 2,75
400 3,00
500 3,50
630 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 MPY CTPOUTENBCTBE HAPYXHbIX
ceTel BOO00OTBeAeHUS rodprpoBaHHbIe TPYObl YCTaHABIMBAIOTCS MO MPSIMOM IMHUK, HO B PSAE Cly4YaeB yCI0BUS
npoknagky Tpybonposoaa MoryT notTpeboBaTb HEKOTOPOro OTKOHEHWS OT 3a4aHHOM NPSIMOJIMHEAHOCTW.
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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 13 [T rodprpoBaHHbIX TPYO paboTaeT COBMECTHO C OKpYy>Xa-
IOLLMM €ro rpyHTOM. MPYHT co3aaeT COOCTBEHHYIO HArpyaKy, AENCTBYIOLLYIO Ha TPYOONPOoBOA, U NepenaeT Harpy3kn
C NOBEPXHOCTU, HANPUMeEpP, OT ABMXKYLLEFOCS UM CTOSILLLErO HaZ, HAM TpaHcnopTa.

/.---

i
3

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

BepTukanbHas aedopmanmsa cBO60AHON TPpyObl NOA AECTBUEM CUJIbl PACCUHUTBLIBAETCS N0 dopMmyne:

_ 001875F

J SN (2.8)

JelicTBre BepTukanbHOM Harpy3km NpuBoamT K AedopmMaLmm TpyObl, YTO Bbi3bIBAET FOPM30HTASbHbIN OTMNOP MPYH-
Ta. C yBennyeHnem gedopmaumnm ropnsoHTasibHas CocTaBnsoLLan AaBNeHNs rpyHTa yBennymBaeTcsi, NOCTENEHHO
rnepexons OT NacCUBHOM GOPMbI B aKTUBHYIO. 111 NOIMNPONUIEHOBLIX FOPPUPOBaHHbLIX TPYO OTNOP rpyHTa 3acblm-
KU1 SIBSIETCS CYLLECTBEHHLIM (PakTOPOM 06ecneyeHns JONrOBPEMEHHOM CTabUNBLHOCTM KPYITIOro CeYEHNst TPYObI.
B atom cnyyae dopmyna (2.8) npeobpasyeTcs B:

i: CI'q
D, C,-SN+C,-E, °

(2.9)

roe
{ — IHTEHCBHOCTb BEPTUKAIIbHOW Harpy3kun rpyHTa, Mrla;
SN — KonbLeBas XecTkocTb TPy6bl, MIMa;
E’,— cexywmin moaynb rpyHTa (cm. nanee), MMa;
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C,— k03 OULMEHT BAMAHNA Ha AedopMaLmio MHTEHCMBHOCTU BEPTUKANLHOW HArpy3Ku FpYHTa;
C, - KO3POUUMEHT BANSHNSA Ha AedOPMALMIO KOJbLIEBOI XECTKOCTU TPYObl, MOXHO NPUHMMATL paBHbiM 0,15;
C;— KOaPDULMEHT BAMSHNS Ha fedopMaLmio CEKYLLErO MOAYIIS IPYHTA, MOXHO NpuH1maTh pasHbiM 0,06.

dopmyna (2.9) cooTBETCTBYET KilacCMYeCKoMY ypaBHeHMto LLiIneHrnepa 1 ncnosib3yeTtcs ansa onpeneneHns 0THO-
CUTEJSIbHON ,u,ecbopmau,mm pr6bl NMpakTn4eckn BCeMun ctTaHgapTaMn n CTPOUTENIbHbIMU NpaBuiaMn C TeM UIN NHBIM
co4yeTaHnemM N 3Ha4eHnem KOG(Dd)I/ILI,I/IeHTOB B YncnuTene 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)

CexyLumnin Mmopynb rpyHTa £, 3aBUCUT HE TOJIbKO OT CTEMEHU YIIOTHEHUS, HO 1 OT TUNa rpyHTa.

AHann3a gaHHbIX, NpuBeaeHHbIX B Tabs. 2.10, nokasbiBaeT, 4TO Npu Npokaake TpydbonpoBoaa ¢ NpMMeHeHneMm
rPYHTOB 06PATHO 3aChINKM rpynn 2, 3 1 MeXaHN4eCKoro YriIOTHEHNA BeNn4mHa £, MoXeT cocTasnaTb 2,5-3,0 MMMa.

BnusiHne Harpy3kmn TpaHcnopTa pacCyYMTbiBAETCS C MPUMEHEHMEM pacrnpeaeneHns gaBneHns no teopum byc-
cuHecka. MakcumanbHoe BepTUKanibHOE OaBfeHNe MMeeT MECTO HENOCPEACTBEHHO MO, TOYKOW MPUITOXEHUS
Harpy3ku 7T v onpenenseTcs ypaBHeHNEM

T
qT: 0;478 * ? ’ (211)

roe
T — Bec TpaHCMNOPTHOro cpeacTaa (Ha ock), kKH;
H — rnybuHa 3achbinky Tpybonposoaa, M.

Tabnmya 2.10
OnpepaeneHve 3HayeHus E° (MIMa) B 3aBUCMMOCTM OT TUNa rPyHTa U CTEMEHU ero yrnjioTHeHns

Mpynna > YNNOTHEHHbIN
Tun rpyHTa HeynnoTHeHHbI
rpyHTa noAa, KOHTPosieM
1 Menkuin KOHrnoMepaT ropHbIX MOPOS, 0,7 2,0-5,0
2 Cmecb necka un rpaBms 0,6 1,2-3,0
3 Cynecu v CyrnnHku 0,5 1,0-2,5
4 MnbIBYH, rM1Ha <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% Huxxe BCneacTeme apovHoro addekra:

Q,=08-y-H-D. (2.13)
Korza ypoBeHb rpyHTOBbLIX BOA, MPEBbILLAET YPOBEHb YKNaakm Tpybonpoeoaa, MioTHOCTb MPYHTa YMEHbLUAIOT 40

KayLL,encs NIOTHOCTN rpyHTa B BoAe, 00bl4HO 11 kH/MB.
O6LLee BepTUKaIbHOE AABNEHVE MPYHTA, UCNoNb3yeMoe B popmyne (2.10), onpenensercs kak cymma:

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

MM rogppuposaHHas Tpyda MKAMJIACT ¢ HapyxHbiM gunametpom 400 mm (0,4 M), COOTBETCTBYIOLLLASA Kaccy
xecTkocT SN 8 1 nmetoLas HopMaTMBHYIO KOJbLEBYIO XeCcTKOCTb 8 kH/M? (0,008 MIMa), yknaabiBaeTcs Ha Kadye-
CTBEHHO MOAroTOBJIEHHOE OCHOBaHWE, Nadyxu 1 6oka TpyObl 3aCbINadTCs 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 cH/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 3TN HOPMaSbHbIE A1 CTPOUTENLCTBA NOA3EMHOr0 TPybonpoBoaa ycnosus, no popmyne (2.10) onpeaennum
nedpopmaumio TpyObl, paCCHMTAHHYIO B COOTBETCTBUM C POCCUNCKMMUM CTPOUTENbHBIMU NpaBuiamMu:

S 125-0,11-008376
D 0,15-0008+0,06-3,5

m

=0,0545 vnn 545 % .

Crartnyeckuii pacyer no craHpapty ATV-DVWK-A 127

Cratunyecknin pacyet ATV 127 ocHoBaH Ha ctaHpapTte ATV-DVWK «CTtaTtnyeckne pacyeTbl 419 KaHANN3ALNOHHbIX
KaHasoB 1 TPyOoNpoBOA0B», pa3paboTaHHOM paboyei rpyrnnon 9KCNepTHON KOMUCCUN FEPMaHCKOro 00beanHEHNS
no npobsemam BOOHOI0 XO39MCTBA, CTOYHbIX BOA,. TPETbE N3aaHMe 0ka3anoch NOAE3HbIM AJ151 CTaTUYECKOM OLLEHKN
NnoA3eMHbIX KaHaNIM3auNOHHbIX KaHaIoB U TPyOONPOBOA0B U HALLO MEXAYyHAapPOAHOE NpU3HaHMe.

Bcnencreue nosiBNeHMst HOBbIX 3HaHMIM B 06n1acTy cTaTuku Tpyd (MCNbITaHWs, CpaBHEHME C METOAOM KOHEYHbIX
3/1eMEHTOB, eBponenckas cTaHgapTM3aumns U T. 4.), a Takke BBUAY pa3pabdoTKn HOBbIX TPYOONPOBOAHbLIX KOHCTPYK-
LM (HanpumMep, Tpy6 ¢ NPOGUAMPOBAHHOM CTEHKOI), NOSIBUIACh HE0OX0AUMOCTb ,OPabOTKM pa3fINyHbIX PasaenoB
VIHCTPYKLMIA, 0600OLLEHHbIX B 4AHHOM, TPETbEM M3OaHUM HOPMATMBHOM AOKyMeHTauumn ctaHoapta ATV-DVWK-A 127.

Ha ocHoBaHun ctaHpgapta ATV-DVWK-A 127 6bina pa3paboTtaHa nporpaMmma CTaTUHeCKUX pacyeToB OJ1s KaHa-
nmn3aumoHHbeix Tpyo. 3aBog UKAMJIACT pacnonaraeT AaHHOVW NMPOrpaMMon U roTOB NMPOKOHCYJILTUPOBAaTb
Bac unu BbINOJIHUTbD pacyeT Ha OCHOBaHMM Bawwux gaHHbiX. Moxanyiicta, o6pawainTechb no tenedoHy:
(812) 677-21-33.

NKAMNNACT® www.icaplast.ru
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Tabrmua 2.11

AonycTtumas rmy6uHa sanoxeHus MM roppupoeaHHbix Tpyo UKAMJIACT
B 3aBUCUMOCTM OT HArpy3kKu U cTerneHn yrnjiaoTHEHUS rpyHTa

BbiLIe YPOBHS FPYHTOBLIX BOJ, Huxe ypOBHS FPYHTOBbIX BOA,
YnnotHeHue YnnotHeHue
TR — FnybuHa rPyHTa KOHEYHOro fy6uHa rPyHTa KOHEYHOro
3aN10XXeHuUs, 3anoJiIHeHus no 3a10XKEeHns, 3anoJiHeHus Nno
V] meTtoay MpokTopa, M meTtoay MNpokTopa,
%, 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
JlerkoBom 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
py3oBoi 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 MPOEKTUPOBAHUN PELLEHME O NMPUMeEHeHUn Tpyb crenyeT NPpUMHUMaTbL Ha OCHO-
BaHWM pacyerTa.

MpoekTuposaHue Tpy6onpoBOAOE HOPYXHBIX CETEN BOQOOTBEAEHUS

PA3LEJI 2
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Pasgen 3.
TpaHcnopTMpoBaHMe, XxpaHeHue
N BXOAHOWU KOHTPOJIb

TpaHcnopTMpoBaHMe U XpaHeHue

MepeBo3ka TPyO aBTOTPAHCNOPTOM A0JDKHA YAOBNETBOPSTh C/ieAyoWuM TpeGoBaHUaM:

e TpyObl HEOOXOANMO NEPEBO3UTb UCKITIOYNTESTbHO KY30BHBLIMU FPY30BMKaMN UK FPY30BUKAMMU,
OCHaLLEeHHbIMY 6OKOBBIMUY OrPaHNYUTENSMU, YCTAHOBIEHHLIMU YEPE3 Kaxable 2 M,
BbICTynatoLe 3a 3aaHnin 60pT KOHUbI TPYO He A0JSIKHbI NpeBbiwaTth 1 M;

® ec/v NepeBo3ATCs HECBSA3aHHbIEe TPYObI, TO BO BPeMsi UX MOrpy3ku crieayeT cobnioaaTth Te Xe npasuna,
4YTO N NS CKNaanpoBaHns (CM. HUXe B HacTosWweM Pasgene);

e TpyObl YKIaablBalOTCA pacTpybaMmn nonepemMeHHOo C rnagkuMuy KOHLaMM, 1 Kaxkaplii cno Heo6XxoauMo oTAeNsATb
OT APYroro AepeBsiHHbIMUY NPOKIaakamm;

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

® HecBsI3aHHble TPYObl AOKHbI OblTb 3aLLMLLEHBI OT LiapanaHbs MyTEM YCTAHOBKM NPOKIaA0kK U3 KapToHa
1 0OCOK, HaNnpuMep ycTaHaBNMBaeMbIX Mo Lenb, CKPensioLLyto 6opTa a/MaLlmnHbl;

e TpyObl PAa3HOro AMamMeTpa MOXHO TPaHCMOPTUPOBATb TENIECKONMMYECKM APYr B ApYyre.
M3baTme TpyO, HaxoOsLMXCS B TENECKOMMYECKOM ynakoBke, NPOn3BoaMUTCS NPY NMOMOLLY
BCMOMOraTesibHbIX CPeACTB, UCKIOYaloLLMX NOBpeXaeHune Tpyo;

e BO n3bexaHue NpoaonbLHOro NepemMeLLeHns, nepekaTblBaHUS UK NageHus Npu ABMXEHUN TPyObI
LOJKHbI OblTb HAOEXHO 3aKPerneHbl.

Kaxpas naptus oTrpykaemMbix Tpyd NpoBeEPSIETCS Nepen, 0TnpaBKkoii. [epeBo34mK HECET MOoJIHYI0 OTBETCTBEHHOCTb
3a ,0CTaBKy TOBapa B HaAJ1eXaLLEM COCTOsiHUN. B cBOIO o4epeab nosyyaTenb AOSIKEH NPUHSATL NOMy4aeMblil TOBap.
Y6enumTbesi B OTCYTCTBMM Bpaka 1 NoBPeXAeHUIA, KOTOPbIE MOMY BO3HUKHYTb BO BPEMSI TPAHCMOPTUPOBKN.

Morpy3ky v pa3rpy3ky M ropprpoBaHHbIX TPYO NPON3BOAAT aBTOMOrPY34nKaMum am Bpy4Hyto'. Mpu BINONHEHWM
MOorpy304HO-Pasrpy304HbIX PAOOT NPUMEHSIOTCH MArKME CTPOIMbI U3 NONIMMEPHbIX MaTEPUAOB UM MATKNE MOHTaX-
Hble NONOTEHLA, He ocTaBnsoLWmMe aedekToB Ha Tpybax. Mpu Norpy304HO-pas3rpy3o4Hbix paboTax He 4onyckaeTcs
nepemeLleHne Tpyd BOSIOKOM.

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 AByMSs1 paboynmu; npuv paboTtax ¢ Tpybamm amameTpom 400 Mm v 60/1bLLIe, & Takxe npu paboTax co cBsi3kamu TPY6 OHY NepemMeLLalTCs
C UCroIb30BaHNEM BUJIOYHOIO MOrpy34mka, UCKIoYasi BO3MOXHOCTb MEXaHU4YECKOro rnoBpexaeHwvst. [1py ncroib30BaHny KpaHa npuMeHsIioTCs
/ZIByXBETbEBbIE CTPOIbI /M TPaBepca C ABYMsI BETBSIMU U3 MSIrKOro, Harnpyumep XJ10n4atobyMaxHoro, Tpoca.

NKAMNNACT® www.icaplast.ru
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XpaHeHune Tpyd NpomM3BOAMTCS Ha NJIOCKOW MoLLIaAKe, OYMLLEHHOM OT KaMHEe 1 OCTPbIX NpeamMeToB. [Mpu ckna-
OMpoBaHuM Tpy6 NPUHUMAIOT MepPbI MPOTUB X CAMOMPOM3BOJIbHOIO packaTbiBaHUS.

Mpu HEOBXOAMMOCTY 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 NpPon3BOANTCS TakuM 06pa3oM, HTOObLI MOrpy3Ky 1 NepeMeELLEHNE MOXHO Oblfo BbINOMHATL COOKy. 13-3a
xapakTepa noBepxHoCTM TPyO 1X NnepemMeLLeHne B NPoA0SIbHOM HarnpaBieHUn 3aTPyAHUTENBHO.

TpyObl C pacTpPyboOM XpaHAT Takum 006pasom, 4TOObI pacTPyObl ykNaasiBanmcb NoNepeMeHHoO C rmaakumMm KOHLaMKU
1 Haxogunuch 3a Npegenamu wrabenen (4Tobbl Ha pacTpyObl He AeliCTBOBaNa BeCOBas Harpyaka 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 4OCTyN K BEPXHUM psaaMm.

LLItTaBenvpoBaHHble TPYObl A0KHBI ObITh 3adUKCUPOBAHbI A5 MPEA0TBPALLEHMS CyYaHON NepekaTku.

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

LLITaGenb HYXXHO 3aWUTUTb OT CIYYaHOrO BbINaAeHUs UM packaTbiBaHWUS TPyO NyTeM yCTaHOBKM MO BCEW ero
LUMPUHE HaOEeXHbIX OrpaHnYnTenen.

Ha CTpOI/ITeJ'IbHOl71 njaowanke pr6bl cnenyet Takxke cklaampoBaTb C cobnogeHnem YKa3aHHbIX NpaBwn, ocobeHHoe
BHMMaHMe HeobXoaNMO yaoennTb nonepemMeHHOCTN CKnagnpoBaHUA CJI0EB U MCMOJIb30BaHMIO AePEBAHHbLIX MPOKIaO0K.

TpyObl BO BpEMS XpaHEHUs criefyeT 3almars OT NPSIMOro BO3AENCTBUS COMHEYHbIX NIy4el U TemMnepaTypsbl
Bobilwe 40 °C. Bo BpeMsi ONTOCPOYHOIro XpaHeHus TpyObl cneasyeT 3almTUTb OT NPSIMOr0 BO3AENCTBUS COJIHEY-
HbIX JTy4Yei, NpuKpbIBas Ux 6GPEe3eHTOM Un OPYrvuM MaTepuanoMm, Hanpumep Henpos3payvyHou nneHkon na MNBX
vnu MN3. OQHOBPEMEHHO HYXHO 06€ecneymTb NPOBETPMBAHNE MO, 3ALLMTHOW MIEHKON BO U3bexaHne neperpesa
1 TennoBon gedopmauum Tpyb. lonyckaeTcs UCNosib30BaHMe 3aLMTHOrO HaBeca ¢ y4eToM TpeboBaHMin NPOTUBO-
rnoXapHo 6e30nacHOCTU.

Bo3MOXHOE n3ameHeHne okpackm Tpyo Nof BANSIHUEM COJTHEYHbIX JIy4eli He 03HaYaeT yTpaThl UMW MPOYHOCTU NN
M3HOCOCTOMKOCTN.

CoeanHuTENbHbIE AEeTanu, YNIOTHUTENbHbIE PE3VMHOBbLIE KOMbLLA A0JIKHbBI XPaHUTLCS B 3aKPbITOM MOMELLEHNN
(B KOHTElHepax), 3alnLeHHbIe OT NPSIMbIX COJIHEYHbIX JTy4eill U UICTOYHUKOB Tensia. Heobxoanmo UCKIIOUUTb NX
KOHTaKT C MacnamMmu n xXupamu, a Takxe He NoABEepraTb BePTMKaNbHOW Harpy3ke.

[Mpuy HU3KKMX TEMMEepaTypax CONPOTMBIIEHNE TEPMOMIACTMYHbLIX MaTEPUANOB K yAAPHbLIM HArpy3kamMm yMeHbLUaeT-
cs1. HecmoTps Ha TO 4TO NMpu oTpuLATeNbHBIX TeMnepaTtypax TpyObl U3 MOAMNPONUIEHa, No CpaBHEHUIO ¢ Tpybamu
13 MNBX, o6nagaT 3Ha4YNTENbHO 60Jiee BLICOKOW CTOMKOCTBLIO K yAapHOMY BO3AENCTBUIO, NMpK TeMnepaType HuUxe
—15°C cnenyet cobntoagaTb 0COOY0 OCTOPOXHOCTb NPY NOrPy304HO-Pa3rpy304HbIX paboTax, n3beras peskux pbiB-
KOB U COyAapeHU.

www.icaplast.ru MKANNACT’
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Mpw 3HaveHusIx TemnepaTypbl HUxXe —20 °C Npon3BoaUTL NOrPY304HO-Pa3rpy304Hbie paboTel ¢ TpyOamMu, a Takke
NpokKnaaKky n MoHTax Tpybonpoeoaos 13 MM rodprpoBaHHbIX TPYO 3anpeLuaeTcs.

TpyObl, KOTOPbIE HAXOAATCS B HUXHEM psigy Wwtabens, MoryT 4ecdopMUpoBaTbCs OT BECA BhiLLENEXALLEro rpysa.
O6bI4HO Takas AedopmMaLms cHe3aeT CAaMOCTOSATENBHO, KOrAa BEPXHWUIA rpy3 cHUMaeTcs. OHaKo B yC0BUSX HU3KOWA
TemrnepaTypbl BOCCTaHOBJIEHME NPexHen GopMbl TPYO MOXET 3aHSATb HECKOJIbKO HYaCOoB. 3anpeLuaeTcs ykiaabiBaTb
nedopmMmpoBaHHble TPyObl B TpaHLLEW. YKNAAbIBATLCS A0KHbI TPYOb! TOIbKO C MPABUSIbHBIM KPYIbIM CEYEHMEM.

HenpaBunbHOE cknaanpoBaHne, HEOCTOPOXHAsA pasrpyska UK rnorpyska MoryT NpUBECTU K MOBPEXOEHUIO U
nedpopmaunm Tpy6!!! MoBpexaeHne TPyd MOXET NPON30NTU Takxke Ha CTPOUTENbHON NJoLaaKke B pe3ybtaTe He-
OPEXHOro NN1 HernpaBuIbHOrO 0OpaLLEHNS C HAMWN.

Ecnv B pesynstate TPaHCNOPTUPOBKM UV OJIUTENIbHOMO XPaHeHUsl Ha Tpyoe NOoSIBUAKCH LlapanyHbl UK Npon3o-
Lina cylecTBeHHas gedopmMaunsi, He0OX0AMMO YCTAaHOBUTb MPUYMHY 3TUX MOBPEXAEHWIA. MpUHMMas BO BHUMaHME
aKkcnyaTauMoHHOE Ha3Ha4YeHne, cneayeT 0Tka3aTbCs OT UCMOb30BaHMS NOBPEXAEHHON TPYObI.

MepeBo3ka MM ropprpoBaHHbIX TPYO, XpaHEeHME 1 NOrPy304HO-Pa3rpy304HbIe PaboTbl MPOBOAATCA C cobMoae-
HMeM 00bl4HbIX Mep 6e3onacHOCTM Tpyaa.

BxopaHow KoHTponb TPpYy6 1 coeanHUTENbHBIX AeTanen

BxopaHoOW KOHTPOJb He TpebyeTca:

€CJIN HET COMHEHWIA B TOM, YTO NPOAYKLMS BbiMyLLLEHA B COOTBETCTBUM C ANCTBYIOLLE HOPMATUBHO-TEXHNYECKOM
OOKYMEHTaUMEN, N 3TO NOATBEPXAAETCA AOKYMEHTOM O Ka4yeCTBe (MacnopT, cepTudumkat, NPOTOKOA NCMbITAHW),
a YCNOBUS 1N CPOKM XPAHEHUS, @ TaKXe YCIOBUS TPAHCNOPTUPOBAHWS, YCTAHOBIEHHbIE JOKYMEHTAUVEN, HE Hapy-
Lannchb.

BxogHOM KOHTPOsb TpebyeTca:

€CJ/IM €CTb COMHEHMS B TOM, 4TO NPOAYKLMS BbiMyLleHa B COOTBETCTBUM C AENCTBYIOLLEN HOPMATUBHO-TEXHNYE-
CKOW [OKYMEHTauUMel; ecnm eCTb COMHEHNS B MPUHAOEXHOCTU TPYD UM COEONHUTENBbHBLIX AeTaNein K KOHKPETHOM
napTuu NPoaykLMn; OTCYTCTBYET NacnopT KayecTsa (cepTudunkart, NPoTOKO UCNbITAHUI) 3aBOAA-N3FOTOBUTENS
nmMbo MapkMpoBka TPyO; HapyLLEHbl YCIIOBUSI XPaHEeHUS! UM TPaHCNOPTUPOBaHNS.

MpoBeneHne BXOAHOrO KOHTPOSS NPU3BaHO yCTaHO-
BUTb NMPUroAHOCTb TPYO 1 COEONHUTENbHBIX AeTanemn
D151 NoCcneayoLLero MoHTaxa Tpybonposoaa.

Mpexne Bcero, HEO6GXOAMMO MPOBECTU UAOEH-
Tudukaumio NPoayKLUNUN: NPOBEPUTb MAPKMPOBKY
Ha N3Oennsx, COOTBETCTBME MAPKMPOBKM Ha NMPoayK-
LMK NacrnopTy KayecTBa WUav MpoTOKOJY UCMbITaHUI
3aBoda-n3rotoButens. 3atem, Nosb3ysaCcb HOpPMa-
TUBHbIM JOKYMEHTOM, MO KOTOPOMY MU3roTOBAANACh
M NocTaBnanach NPoayKLUmMs, He06X0AMMO NPOU3BECTU
oT60p NPob Ans NPOBEAEHUS UCTIbITAHWIA.

MKAMNACT pacnonaraeT COBPEMEHHOW Ucnbita-
TenbHOM naboparopueii, obecrnednBatoLLeli BO3MOX-
HOCTb KOHTPONS Ka4ecTBa Bbinyckaemsbix MM rodpu-
poBaHHbIX TPy6. MoapoOHbIe AaHHble 0 CBOWNCTBAX
npou3soanMbIx TPy6 npuseaeHsl B MNpunoxexHun I.

®oro 3.1. Jlaboparopus UIKAMJIACT: ucnibitaHne
111 rogppupoBaHHO TPYObI Ha KOJIbLIEBYIO XECTKOCTb
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Paspen 4.
Mpoknagka n moHTaX Tpybonposopos
u3 MM roppupoBaHHbIX TPYO

3emnsHble paboTbl

dusnko-mexaHmnyeckme ceorictea MM roppmpoBaHHbIX TPYO OTIMHAKOTCS OT CBOWCTB TPYO M3 XenesobeToHa, ke-
paMnku, aCﬁeCTOLI,eMeHTa, 6eTOHa, qyryHa v gpyrmx HeanacTtn4yHbIX MaTepmanosB. N3 aToro cnenyeTtu NHON noaxon
K CTPOUTENLCTBY TPYOOMNPOBOAOB 3 TakuxX TPYO:

® B NepBylo ovepeab TpedyeTcs onpenenuTb YCI0BUS NPOKIaakm Tpybonposoaa 1 nogobpatb
COOTBGTCTBWOIJJ,VIVI TN OCHOBAHUSA C Y4ETOM CYLLECTBYIOLLUX TPYHTOBbIX yCJ'IOBVII7I Ha HyJIeBOM ypOBHE
npoknaaky TpybonpoBoaa;

® 3aTeM ornpepnennTtb TeXxHn4eckmne yCcsioBma OJid rpyHTa, KOTOprVI 3anoJIHUT TpaHLuel
M CO3aCT HY>HYIO Onopy (NoayLuKy) anis Tpyobl, B 0COOEHHOCTN BN, 3aCbINKW U €€ YINJIOTHEHME.

EcTeCcTBEeHHbIV FPYHT, Kak U MaTepuan 3acbinku, 0yayT OkasbiBaTb 3HAYMUTESIbHOE BANAHME Ha paboTy Tpybonpo-
Boaa. Mo aToi NnpuymMHe cnenyeT elLle A0 Havyana NPOeKTHbIX PaboT NPOM3BECTU reosloropassegoyHbie paboTbl No
BCei Tpacce TpybonpoBoaa. AT N3bICKaAHMA OOMKHbI 0AHO3HAYHO OTBETUTL Ha BOMPOC: Kaknue Ha Tpacce rpPyHThI,
KaKOBO VX COCTOSIHWNE, 3€PHUCTOCTb, BIaXXHOCTb, BOCMPUNMYMBOCTb K YIJIOTHEHUIO Y MOAXOAST JIM OHU K MPOKiaake
TpybonpoBoaa (Hecyliasi CnocoOHOCTb M CTEMNEHb YJIOTHEHUs ). Heo6xoammo Takke onpenenntb YPOBEHb MPYH-
TOBbIX BOA.

MoHVMaHVe NPOEKTMPOBLLMKAMN U CTPOUTENAMN OCOBEHHOCTEN, CBA3aHHbIX C 3/1AaCTUYHOCTbIO TPYOONPOoBOAOB
13 NONAMMNPONUIEHOBbLIX TOPPUPOBaAHHBLIX TPYD, O4YeHb BaxkHO. Knaccuoukaums rpyHTOB U UX MIOTHOCTb, KOTO-
pas cywecTByeT B OCHOBaHUW, B 0OChINke (0COOEHHO B 3anofIHEHUN «na3yx» TPyObl) 1 3ackinke Tpybonposoaa,
aTakxke crocob BbIMOSHEHNS BCeX paboT NpuHaasiexart K BaxHeliwm dakTopam, KOTopble 06ecnednBatoT kayecTBo
NMPOKNaaKN 1 MOHTaxa TpyoonpoBoAa U CYLLECTBEHHO BAVSIOT Ha ero OyayLiyio YCMELHYI0 9KcnyaTaumio.

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 napameTpbl poguis TpaHLuen
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Tabnvua 4.1
PekomeHpayemasi LLMpUHA TPaHLUEen
(CHwulM 3.0201-87 Tabn. 2) 6e3 yyeTa KpenieHunin

MuHuManbHoOe paccTossHUe MeXay TPyOoi U CTEeHKOM TpaHLien, MM

AvameTp TpyObl, MM
PacTtpy6Hoe coeguHeHune MydToBOE coeanHeHue
110-400 300 400
500-1000 500 600

HHo TpaHwen

JHO TpaHwen A0MKHO MMETb YKITOH, KOTOPbIM YKa3biBAeTCH B NPOEKTE.

JHOo nonXHO GbITh BBIPDOBHEHO, 6€3 MPOMEP3LLMX Y4aCTKOB, 0CBODOXAEHO OT KAMHEN 1 BalyHOB. MecTa BbleMKU
Ba/lyHOB OOJIKHbI ObITb 3aCbkiNaHbl FPYHTOM, YMJIOTHEHHbLIM 10 TOW X€ MNI0THOCTU, YTO U FPYHT OCHOBAaHUS.

B rpyHTax, CKNOHHbIX K CMELLEHWIO, NIV NPY 60JbLLIOK BEPOSITHOCTU BbIMbIBAHWS FPYHTOBLIMY BOAAMUW MaTepuana
NoACHINKN 1 06CHINKN HEOOXOAMMO NPUHSTL COOTBETCTBYIOLLME MEPDI [I/11 COXPaHEeHUS FTPYHTa, OKPY>XXaloLLero
TpyOy, B YNJIOTHEHHOM COCTOSIHUM. B 4aCTHOCTU, AHO TPaHLLUEN MOXET YKPENATbLCS re0TEKCTUIIbHLIM MaTepua-
NIoM. [e0TeKCTUSIb UCMOMb3YETCH B Ka4eCTBE pPas3aengowero cnos. POoHOW rpyHT OTAENSETCS OT ClI0EB OCHOBaHUA
(NoAChINKW) 1 3aCbIMNKU.

B kayecTBe maTtepuana gHa TpaHLen Hanbosiee 3KOHOMUYECKUN BbIrOAHbI KPYNMHO3EPHUCTLIN NECOK Unn LwebeHb,
T. K. IPUMEHEHME 3TUX MaTEPMANOB NO3BONSAET AOOUTHLCSA HYXXHOW NIIOTHOCTM MPU MUHMMaSIbHbIX 3aTpaTtax. B cnyyae
MCMONb30BaHNS OPYrvX BUOOB FPYHTA OCHOBHOM 3apaqeli aBnseTcs nsbexxaHue nycToT B HXHER YacTu Tpybonpo-
BOJA M OKOJIO Hee.

OcHoeaHue ans Tpybonpoeopa

HopmanbHasa TonwmHa cnos noacbinku — 0,1 M. Ha ckannctom rpyHTe
NoAchInka ycTpamBaeTcs B 0693aTtenibHOM nopsake. Ecnn gHo TpaHLwen /
ABNSETCA CKANIMCTBIM U B AHE TPAHLUEN HAX0OATCS KaMHU BENINYNHOWN
cBbiwe 60 MM, HE0BX0AMMO yBENNYEHME NOACHINKM A0 MNOJIHOro Bblpas-
HMBaHWSA AHA TPaHLLEN.

Ina noacbinku ncnonb3yeTca NecoK Uan rpaBun (MakCUManbHbIN
pa3smep 3epeH 20 MMm). B oTaenbHbIX cydasx BO3MOXHO NMPUMEHEHNE
martepuana c 60nbLLMM pa3MepoM rpaHys. B niobom cnyyae, matepuan,
NPYMEHSEMbIV A5 NOACLINKW, HE OOMKEH MMETb OCTPbIX KpaeB. Ecnn

MECTHbI FPYHT COOTBETCTBYET 3TUM TPeOOBaHMAM, BbINOJHEHWE NOA- S
CbIMNKN He 06A3aTeNbHO.

Mopacbinka oomnkHa 6bITb POBHON. YNIOTHEHMIO 0 MIOTHOCTU OCHOBHOIO Puc. 4.2
rpyHTa NoANexXuT MaTtepuan, 3anofHALWMN yrnybneHns, oopasoBaBLUM- Criovi ocHoBaHus /15 TpybonpoBosaa
€Ccsl NOCNe BblEMKM BalyHOB U APYrnX KPYMNHbIX OO bEeKTOB. (rnoAceirnka, noayLuka, nocTesib)

YCTpocTBO (pyHAaMeHTa HEOOXOAMMO TOrAa, KOraa AHO TPaHLLeW HecTabunbHO. NMoaobHoe AHO He CNoCcOOHO 06ecneynTb
TpyOboNpoBOAY HaZeXaLLLEer ornopsbl. B cnyyae HeCTabubHOro AHa TpaHLLEW CreayeT yCTpouTb 6onee rnybokKyo TPaHLLE
1 0o TpebyemMoi OTMETKM CAenaThb 1 XeCTKUM PyHOAMEHT, U OCHOBaHWe, NPeasioXeHHOe MPOEKTOM.

dyHOaMeHTbI, KOTOPbIE UCMOJb3YIOT S YKIaOKM XecTKUx TpybonpoBoaoB 6e3 Bbi30Ba nepenoma ykjoHa unm
n3rmnba, nNpu nx OONosIHeHM OCHOBaHMEM (MOACLINKOM) B MOJIHOM Mepe noaxoanT ans Tpyéonposoaos 13 MM rog-
pUpOBaHHbIX TPYD C ABYXCNONHON CTEHKON. MNoackinka Heo6xoaMma rno To NPUYNHE, YTO KaXKAbIA SIEMEHT TPy6O-
NpoBOAA, Nexallnin HENOCPEACTBEHHO Ha XXECTKOM pyHAaMeHTe, OyAeT NnoABepraTbCs ONaCHOCTU Nepefioma nnm
MOBPEXAEHNS N0, BINSAHNEM MACChI 3aCbINKM TPAHLLEN, MOABMXHbBIX HArpy30K UM CMeLLeHns rpyHTa. [loatomy
Ha GEeTOHHbI hyHOAMEHT cneayeT YNOXUTb CIo OCHOBaHUSA M3 0TOOPAHHOIO ChiNy4ero Matepuana TONWMHON
He meHee 10 cMm. MaTtepuan ocHOBaHMSA OOJIKEH ObITb YNIOTHEH A0 85% 3Ha4veHus no meTtoay MNpokTopa.
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Tabnvua 4.2.
Knaccudukaums rpyHToB oS cO34aHUSA OCHOBaHUS nog TpyoonpoBoabl

KaTeropuu XapakTepucTuka rpyHTa

1 paBwnii, rpybbin LWebeHb ¢ 3epHamu pasmepom 4-8, 4-16, 8—-12, 8—-22 mm. lonyckaeTcs
MakcumanbHoe cogepxaHme 5-20% 3epeH anameTpom 2 MM. [pyHT 1-11 kKaTeropum —
Nyywnii MaTepuan ans npoknaaku Tpyéonpoeoaa.

2 KpynHO3epHUCTbIE NECKM U FPaBUii C HaMBONLLUMM AuamMeTpoM 3epeH okoslo 40 MM, a Takke
OTCOPTMPOBAHHbIE MECKU 1 FPaBUIA C 3epPHaMM Pa3IMYHOro pasmMepa, CoaepXaLlmmMm
Heb0bLLO NPOLEHT Mesknx Yactul, O606Las, 3To Chiny4yrne MaTepuasbl, HEKOre3nBHbIE
KakK B CbIMy4eM, Tak 1 B MOKPOM COCTOSIHMN. K 3TOI KaTeropmmn NpuU4nCisioTcs Takke
pasHoobpasHble TUMbI FPaBUS U MECKM, CMECU NMecka 1 rpaBus ¢ HeGObLUMM CoaepXaHNeEM
MeNKnx YyacTtul,. JonyckaeTcsa Mmakcumym 5-20% 3epeH ouaMeTpom 2 MM.

3 Menko3epHUCTbIE NECKU, FPaBuii C NPUMECHIO MWHbI, CMECb MEIKOSEPHUCThIX NECKOB,
TIMHUCTbIX MECKOB M rPaBuns U MnHbl. K 3TOM kKaTeropmn npuHagnexar Takxke nblieBugHble
TUMbl FPABMS U CMECIU: FPaBUS — Mecka — Nbln, rpaBns — Necka — una, NbiIeBUAHOro Necka —
necyaHo neinuv. lonyckaetca Mmakcumym 5% 3epeH AnameTpom 2 MM.

[PYHT 3-11 KaTeropunun — He BNOJIHE XenaTesbHbIA, HO 4OMYCTUMbIN MaTepuain.

4 Mbnn, MHBIL, NbINEBUAHbIE Uikl U NbISIM CPeaHer 1 60/bLLIOW NIACTUYHOCTU 1 rpaHuLEen
Teky4yecTu. K 9Tom kateropmm NpuHagiexaTt Takke HeEOpraHniyeckme uibl CpegHen

1 60JIbLLON NIACTUYHOCTU, NMECHAHbIE U MbIIEBUAHbIE WJTbI.

5 OpraHunyeckue rpyHTbl, OpraHU4ecKme Mbiv, MbIIEBUAHBIE Uibl MANIO 1 CPeaHEN NNACTUYHOCTH,
a Takxke Topd ¢ 6oNbLLIMM CoaepXaHNeM opraHmnyeckon cydctaHumm. K aTon kateropumn
MPUYUCNAIOTCA TAKXKe MPYHTbI, coaepXXallime Meparblil FPYHT, CTPOUTENbHbLIA MyCOpP, CKaslbHble
o06510MKuM cBbilwe 40 MM 1 Mpoyve MaTepuranbl. Takme rpyHTbl He PEKOMEHAYIOTCS Ans
MCMOb30BaHNS B Ka4eCTBE OCHOBaHMS, YCTPOMCTBA 30HbI MOAOUBKN, YCTPOMCTBA 3aChINKM
TpaHLeli 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 yrnaoTHeHns 4o/mkHa coctasnsate 85-90 % no metony lNpokTopa.

lNpy 3amMeHe PoAHOro rpyHTa PEeKOMEeHAYeTCs IPUMEHeHNe reotekcTuas. [py npyumeHeHnn B cnabbix rpyHTax O€TOHHbIX KO-
s104U€eB caeayeT NPUHSITL MPOTUBOYCaA0YHbIE MEpbI.

O6ecneuyeHne NPOEKTHOro YKNOHA

Mpwu ycTpoMCTBE NPOEKTHOrO YKIOHA HEOOXOAMMO COBMAATb AOMKHYIO CTEMNEHb YMOTHEHMS MaTepuana oc-
HOBaHWS (NOACKINKKM), 4TOObI TPYOLI HE NpOCcenany 1 He HapyLlanu NPOEKTHOro ykoHa. JlonxkHa obecneymBaTbes
cTabunbHas 1 paBHOMepHas ornopa TpybonpoBoaa Ha yrniaoTHEHHOE OCHOBaHWe noackinku. He gonyckaercs gns
oGecneyeHns HY)XXKHOIO YKJIOHA NoAK/aabiBaTbh No4 TPYObl KYyCKM APEeBEeCUHbl, KAMHU U T. Nn.!

O6c¢cbinka Tpybonpoeoaa

3BNeYeHHbI NPy OTPbIBE TPAHLLEW FPYHT MOXET ObITb MCMOIb30BaH - 03 ML
0151 BINOJIHEHMS OOCHINKM TPYOb! MPW YCAOBUN, YTO B HEM HE COOEPXUTCS :
KaMHeln (MakcumanbHO OOMYCTUMbIN nx pa3dmep — 20 MM, OTAEeNbHbIE

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

o6cCbInkM nNpeanonaraeTcs ynaoTHATb, TO OH JO/MKEH OblTb NPUrOAHbIM

D9 Takow onepaumn. Ecnm nsBneyeHHbI rpyHT He NpuroaeH onst oocbin-

K1 TPyObl, TO AS19 3TOW LEenu AOMKEH NCNOob30BaTbCs necok. Ans Tpyo

anameTpom 315 MM 1 BbiLe MOXHO UCMNONb30BaTb FPaBuii C Pa3Mepom Puc. 4.3
dpakumm oo 20 MM nnn webeHs ¢ pasamepom 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 AMamMeTpa TPyObl 1 He ObiTb 6onee
0,2 m. Btopoit cnoi otcbinaetcs Ao Bepxa Tpybbl, HO Takke He 6osee 0,2 M. Bo Bpemsi 06CbINku FpyHT HEOOX0ANMMO
HaAHOCKTb C MUHMMAaJIbHOW BbICOTbI. Henb3s copacbkiBaTb MacChl FPyHTa HENOCPEeACTBEHHO Ha TPyOy. O6ckinka Tpybo-
npoBoAa 0O6bIYHO NPOU3BOAMTCH NOC/Ee OKOHYaHWS NPOKIaAKN U NpuemMkm Tpybonposoaa.

YnnotHeHue rpyHTa

CTeneHb yNioTHEHUS TPYHTA 3aBUCUT OT NpeHa3HavYeHnst TEppUTOPUN Haj, TPyOONpoBOAOM 1 AOSKHA onpefe-
NATbCSA NPOEKTOM.

YT1006bI U36EXaTb MPOCaAKN FPYHTa HaA TPYOGONPOBOAOM, HAXOAALLMMCS NOA A0POraMu, peKOMeHAyeTCH
YNJIOTHEHME 3anoJiHeHnus He meHee 95% no meTtopay MpokTopa.
Jns rny6okux TpaHLwedi (cBeie 4 M) cteneHs yraoTHeHus — 90%. [lns octasnbHbIx ciydaeB — 85% wam cornacHo
yKa3aHusiM, AaHHbIM B rpoekTe. TpamboBKy He0OX0AMMO rPon3BOANTb C/10sIMU TosLmHo oT 0,1 go 0,3 M, yTpam-
60BbiBasi kaxzablvi 0. TonlmHa yTpamboBbIBAEMbIX C/I0EB 3aBVICUT OT 060PYA0BaHUS U yCJI0BUI yriIOTHEHWS. [Tpy
BbIMOJIHEHUY 3TOV 3aa41 He06XoAMMO ObiTb BHUMATE IbHbIM. Y/IOTHEHME NepBOro ¢/1os (40 YPOBHS OCy TPYObI)
He [0/IKHO NMPUBECTU K ee rnoaHsATUo. TpamboBKY HEOBXOAMMO BbIMNOJIHSTE OAHOBPEMEHHO C ABYX CTOPOH TPy6O-
rnpoBosaa Bo nabexaHue ero nepemeLleHvs. [lpy noackirnke rpyHTa v 3achirnke TpybornpoBoaa C/ieayeT CneauTb,
4TOObI IPYHT HE CoAEepPXas KPYIHbIX BKIIOYEHWH. TpamMOOBKY rpyHTa HENoOCPEACTBEHHO Has TPyOOV rnpon3BoAsT,
npeaBapuTesibHo obecreynB TONLLMHY 3ackinku He meHee 0,3 M OT Bepxa TpyObl.

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.
YnnotHeHve rpyHTa npv npokaaake TpybonposBoaa

OnpepeneHne CTeneHn ynioTHEHUS TPyHTa (YAesbHbI BEC FPyHTa B CYXOM COCTOSIHUM U KO3 DULMEHT ero
YNNOTHEHUS) CRnefyeT NpomM3BoanTb 0TOOPOM NPo6 ¢ 06enx CTOPOH TPYOONPOBOAA HE PEXE, YEM Yeped Kaxable
30-50 M (HO He MeHee OByx NPOO6 Ha yHacTKe Mexay KosoauamMm) n opopMISTb akTaMu Ha CKPbITble paboTbl. Jony-
cKaeTcsl NPUMEHEHNE ApYrMx NPOBEPEHHbIX NPAKTUKON METOAOB KOHTPOS CTENEHW YNNIOTHEHNUS FPYHTA.

'y

OkoHuarenbHas 3ackinka TPAHLWIEN

3anonunte
/10 YPOBHS

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

HEeHWs 3acbinky TpybonpoBoaa 1 TPaMBOBKM rpyHTA.

Bo Bpems BbINONHEHWS 3aCbINKKN Haz TPYOONPOBOAOM PEKOMEHYETCS
NMOMECTUTb CUTHAJIbHYIO NIEHTY, YTOObI B AanbHelLeM fnierye 6bii10 NaeH-
TdUuMpoBaTb TPYOGONPOBOA.

[ns 3aCbINKy MOXHO NPUMEHSITb FPYHT, BbIHYThI U3 TPAHLUEW, UV APY-
roii, CornacHo ykasaHusam npoekTa. JuameTp 4acTuu, martepuana, npumMe-
HAEMOro A1 3aCbINKW TPAHLLEW, He AOKEH npeBbiwaTb 30 Mm. Henb3as b 4
cbpachbiBaTh B TpaHLIE KaMHU, WebeHb C OCTPbIMU KpasiMn 1 B0/bLINX
pa3mMepoB. MPYHT He JOKEH ObiTb 3aMOPOXEHHBIM 1 OKOMKOBaHHbLIM. Puc. 4.5.

OkoHYyaTesibHas 3achklrnka TpaHLweu

MU3rn6 MMM roppurposaHHbIX TPY6 Nnpu 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 TPAHLLEKD OAHUM U ABYMS pabounmu;
e TpyObl anameTpom 400 MM 1 6onblUe, a Takke CBA3KM TPYO NepeMeLLaoTCsl C UCMONb30BaHNEM KpaHa
1 OBYXBETBLEBOIO CTPOMa UK TPABEPChI C ABYMS BETBAMU U3 MSAMKOro, HanpumMep xion4atobyMaxHoro, Tpoca.
| BanpeLeHo Ncnosib30BaHMe CTPOMOB C META/IMYECKMMM TPOCAMMU UV LENSMMU.
I BanpeLlieHo nepemMeLLaTb TpyObl BOSIOKOM, cOpackiBaTb C aBTOMOOWIIS UK NepekaTbiBaTh MO 3eMiie.
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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 aedopmmupoBaTs Tpyoy. NMoaTomy Hano
ObITb KpaliHe BHUMATESIbHBIM 1 BO BPEMS NMPOBEAEHMS 3TUX paboT. Yknazka Tpyd B BOAOHACHILLEHHbIX MPYHTaX A0/MKHA
NPOV3BOAUTLCS HA Cyx0e AHO TpaHLleun. To obecneynsBaeT NpaBusibHOE YCTPOCTBO OCHOBaHKMS 1 OTKOCA.

B BOAOHACILLEHHBIX FPYHTax HEOO6XOAMMO UCMONb30BaTb CUCTEMbI BOOOMOHMXKEHWS ANS yaaneHnsa n36bITOYHON
BO/bl, YTO MO3BOJISET NPON3BOANTL YKNAAKY TPY6 C COONI0AEHNEM BbiLLEYKa3aHHbIX TPEeOOBaHWIA.

MaTepuan o6paTHOM 3acChkINkM OOMKEH NPeaoTBpaLLaTh NOABUXKN rpyHTa BOIM3M MOBEPXHOCTM TPYOLI. [paHy-
JIOMETPUYECKMIA COCTaB U yNNOTHEHME MaTepuana obpaTHOM 3achInNky A0KHbI ObITh TakMMu, 4TOObI Tpyda Gbina
XEeCTKO 3adukcrpoBaHa 1 aedpopmaums paboyero yyactka Tpyobl He NpeBbILana KpUTUYECKON.

Pa3mep yacTtuu maTepurana ob6paTHOM 3ackInky He AOMKEH MPEBbILLATb LWMPUHBLI Npoduns rodpa. Mpu npoknagke
B BOAOHACbILLEHHbIX FPYHTaX peKoMeHOyeTCsl MCMOoJIb30BaTb B kKa4yecTBe MaTepuana ob6paTHON 3ackinku LwebeHb
1 ranbKy Heob6xoaMMoro 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, COCTaBnsoLLEN He DonbLue
100 cm), Tpybonporoabl 13 MM ropprpoBaHHbIX TPYG MOryT NoAaBepratbcs gedpopmMaummn nog, BNIMsSHUEM OMHAMN-
YeCKUX Harpy3oK, eCNu rPYHT B 3ackinke He ByaeT Kak cnenyeT ynnoTHeH. B peaynbraTe, ecnuv He 6yaeT BbINOSHEHO
HY>XXHOE YNI0OTHEHUE, MOTyT AedOopMMPOBaTLCS U MOBEPXHOCTM A0POr. MNoaToMy ans Herny6okmx TpybonpoBoaoB
(rny6uHa npoknaakn meHee 100 cm) 3aBoa UKAMJIACT pekomeHAyeT YrOTHATb FPYHT MO MOBEPXHOCTbIO A0POr
00 95% moamndurumpoBaHHOM BENMYNHBI MO MeToay [NpokTopa Ana matepuana BCel 3acbinkuy, Ha4MHas co aHa oo
NOBEPXHOCTU Joporu. [1ns 3ackinky cneayeT UCNOMb30BaTb TOMAbKO MPYHT 1 -1 nnu 2 -1 KaTeropun.

PekomeHaauumn no npoknagke Tpybonposoaa ¢ y4eTomM 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 rnaakux M3 Tpy6.

Mpwv Hapnexatem BbINOSHEHM 06PATHOM 3aCbINKM BO3MOXHAs NPOA0JIbHASA MOABUXHOCTb NOSIMMPOMNUIEHOBBIX
rodprpoBaHHbIX TPYO MOSIHOCTLIO KOMMEHCUMPYETCS YTPaMOOBaHHbIM FPYHTOM 0OpaTHOM 3acbinku. 3a CYET nioT-
HOrO 3anonHeHUst pudneHns NPodUNS rPYHT «AEPXUT» TPYOY 1 IMHENHOE pacLUMPEHME NEPEXOANT B AOMNYCTUMbIE
BHYTPEHHME HanpsikeHns TpyObl. Mpu HeEHaanexalllel 3acbinke BO3MOXHas NpoAosibHast MOABUXKHOCTb KOMMEHCU-
pyeTcs B pacTpyOHbIX COEANHEHMSIX.

Mpu MoHTaxe TPpybonpoBOaAa B YC/IOBUSX TEMMEPATYPbl OKpy>KatoLLLero Bo3ayxa Bbiwwe 25 °C uenecoobpasHo npo-
M3BOOUTb YACTUYHYIO 3aChInKy TPyObl Ha HeGonbLmx (30—-40 cm) nHTEpBanax, a 3aBepLUnTb ee B 60s1ee NpoxnagHoe
BpEeMs CyTOK.

Mpuv MOHTaXe TPYOONPOBOAA B XONOAHOE BPEMS CieayeT y4nThiBaTh, YTO nonunponuiex 6nok-cononumep (Mr-o6),
13 KOTOPOro n3rotoBneHbl roppmpoBaHHble Tpyobl UKATMJTIACT, nMeeT BbICOKMA KOODPUUMEHT CONPOTUBIEHUS
yOapHOMY BO3JENCTBUIO MPU HA3KNX TeMnepaTypax'. 3To N03BONSET BECTUM MOHTaX TPyOONpoBoAa Npy TeMnepatype
0o —15 °C. Tem He MeHee C MOHWXEHMEM TemrnepaTypbl CTOMKOCTb TPYO 1 PaCOoHHbIX AeTanei K yoapHOMy BO3-
DEeNcTBUIO Takxe cHmxkaeTcs. Mo aTol npuymMHe MOHTaX TPy npu oTpuLaTeNbHbIX TEMNEPATYpPax HY>XHO BECTU
¢ cobniogeHnem ocoboi 0CTOPOXHOCTU, n3beras nobbix coyaapeHuii Tpyb 1 aetanei mexay coboi 1 ¢ apyrumm
npeamMmeTtamu. Mpu Temnepatype Huxe —20 °C npoBoauTb paboTsl ¢ rodpupoBaHHbiMK M1 Tpybamu 3anpeLlaeTcs.

PekomeHgaumm no pabote ¢ pe3NHOBLIMU YIMJIOTHUTENAMN NPU MOHTaXe B YCIOBUAX HU3KUX OTPULLATENbHbIX
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 Tpy6

MNpoBeaeHue ucnbiTaHum

MpeaycmatpuBaloTcsa ABa BUAA UCMbITaHUIA TPYGONPOBOAO0B U3 MOJIMMPONUIIEHOBbIX

ropupoBaHHbIX TPYO Npu UX NpuemMke:

® yCMbiTaHe Ha aKChUNLTPAaLIMIO BOAbl M3 TPYGOMNpoBoaa (0TCYTCTBME yTedek Boabl U3 Tpybonposoaa);

® yCMbITaHMe Ha UHOUNBTPALMIO BOAbI B TPYOOMNPOBOL (OTCYTCTBUE NOCTYMIEHNS FPYHTOBOM BOALI B TPYOONPOBOA).

McnbiTaHne Ha akchuUnbTpaumio SBAsSIETCS OCHOBHbIM M MPOBOAUTCS B NEPBYIO odepedb. VcnbitaHne Tpybornpo-
BOJA Ha repMeTUYHOCTb MPOBOAUTCS MEXAY CMOTPOBbIMU KOAOALAMN NYyTEM NEPEKPbITUS KaHana C MOMOLLbIO
BPEMEHHbIX MEXaHNYECKMX 3aTBOPOB — NPOOOK MM MHEBMATUYECKUX 3aryLLEK, HanoHeHUs Tpyb6onpoBoaa BOAOM
1 U3MEPEHUS NaAEHNS OABNEHUS.

Mepen npoBeneHMEM UCMbITAHWI HA TEPMETUYHOCTb A0J1KHA ObITh BbINOJIHEHA 0OCHINKA 1 YaCTUYHasi 3achblinka
Tpy6. MydTOBBIE COEANHEHNSA TPYD, COEANHEHNS C KONOALAMM OCTATCS CBOOOAHBIMU, HE 3AChINAHHbIMMU.

Bce oTBEpPCTMSA MCNBITEIBAEMOrO TPY6ONPOBOAA, BMECTE C MPUCOEANHUTENBbHBIMI KaHaIaMu, LOJKHbI ObITb HA Mepuos,
MCMNbITaHN FrePMETUHHO 3aKPbIThl M MPeSoXPaHEHbI YIIOPOM OT AaBNeHNs BOAbI. [1py NpMMeHeHN Ha Tpacce TPONHNKOB
1 OTBOJOB, a TakKe ASINHHBIX MPUCOEAMHUTENbHbIX KaHaNoB, MydTOBbIE COEANHEHUNS [OJKHbI ObITb BDEMEHHO NpPeno-
XpPaHeHb! OT pa3beaHEHNS B MEPUO, UCMbITaHWIA MO, aBIEHVEM.

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

Mpn ncnbliTaHnK y4acTka TpybonpoBoaa 3arnyLLky A0JKHbI OblTb OCHALLEHbI LUTYLIEPAMM C KlanaHaMm gis Bo3-
MOXHOCTW:

° NoABOAA BOAb;

e 0TBOAA BOAbI U3 KaHana Nocsie UCMbITaHUN;

® yaaneHus BO34yxa;

® MpYCoOeaMHEHUS N3MEPUTENLHOIO 060PYA0BAHMS.

Bony onsa tpybonpoBoaa CUCTEMbl BOAOOTBEAEHNS, MOANEXALLEN UCMNBbITAHUSAM, HEOOXOAMMO NOABOANTbL U3 OTKPbI-
TOro pesepByapa rpaBMTaLMOHHbIM CNOCOOOM. Hu npu kakmx 06CTOATENBLCTBAX HENb3s MPOU3BOAUTL HEMOCPen -
CTBEHHOE NPUCOEaMHEHVE NOABOASALLENO KaHana Kk TpybonpoBoay, NoAaloLeMy BOAyY MoA AasneHneM. HanonHeHve
TpybonpoBoaa NPoOBOAUTCS MeLJIEHHO M3 KonoAaua CHU3Y kaHana. Bpemsi HanonHeHus oTpeska TpybonpoBoaa He
[OJKHO ObITb MeHbLLE 14Yaca 151 CMOKOMHOro HANOMHEHWS 1 yaaneHns n3 Tpybonposoaa Bo3ayxa. lNocne HanonHeHns
TpybonpoBoAa BOAOV 1 NMOJTyHeEHMS B BEPXHEM KOloaLe YPOBHS 3epkana Boabl Ha 0,5 M BbiLLe BepXHEl rpaHu Noasoas -
LLLero 0TBepCTUS HE0OX0AMMO NPEeKPaTUTb MOAaYyY BOAbI M OCTaBUTb MOSIHOCTBIO HAMOIHEHHbI OTPe30K TpybonpoBoaa
elle Ha 14ac ¢ Lenblo yaaneHus ocTaTkoB BO3ayxa 1 cTabunmsaumm ypoBHs BoObl B konoauax. YoaneHue sosayxa n3
TpyOonpoBoAa NPON3BOAAT B CAMOW BbICOKOW TOHYKE C MOMOLLLbI0 0ObIYHOIMO LLIAPOBOro KpaHa.

MM rodpurposaHHblie TPyobl UKAMJIACT mcnbiThiBatoTca Ha gasnexHme 0,05 MMMa. NMpobHoe aaBneHne MoxeT ObiTb
MEHbLLE, ECIIN 3TO BbITEKAET M3 YCI0BUS 3arnybeHns TpybonpoBoaa, a Takxke NPOMEXYTOYHbIX KOJIOALLEB Ha Tpacce
TpybonpoBoaa. Bpemsi npoBeaeHs CMNbITaHWIA LOKHO COCTaBSATh:

e 30 MUHYT aNng oTpeska Tpybonpoeoaa ao 50 m;
e 60 MUHYT onsa oTpeska Tpybonposoaa 6onblue 50 M.

CnepyeT UMeTb B BUAY, YTO NP rMApPaBINYeCKNX UCTbITAHUSX 3a CYET JIMHEAHOro pacluMpeHus Tpyobl
ucnbiTaTeNbHOE AaBJ/ieHne MOXEeT HECKOJIbKO CHUXXaTbCH, fiaXe ecs/iu UCTbiITbiIBaeMas Tpy6a repMeTUYHa.
B xone ncnbitTaHns Ha My(TOBbIX COEAMHEHUSIX HE OOMKHbI BbICTYNATb Kanan Boasl. TpybonpoBoa, cuntaeTcs rep-
MEeTUYHbIM, KOraa A0MNOoJIHIEMoe KONIMYEeCTBO BOAbI B TPYOOMNPOBOA, BO BPEMS UCTLITAHUA (MUHUMYM 15 MUHYT) He
npesbiwaeT 0,02 n/KB.M BHYTPEHHE CMOYEHHOW MOBEPXHOCTU TPYObI.

CornacHo CHuI 3.05.04-85 ponyctumblini 06bem gobasneHHor Boabl (MpUTOK BoAbl) HA 10 M 4JIHBI UCTbITLIBaE-
Moro Tpybonposoaa 3a BpeMs UcnbitaHns 30 MUHYT A5 Tpy6 € TUMNOM COeAVMHEHUS HA PE3UHOBOI MaHXeTe crnenyeT
onpenendats no Gopmyne

g= 006+001-D,
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Ucnbitanus Tpybonpoeopoe 6esHanopHom kananusauum us MMM roppupoeanHbix TpY6

34

roe
D — HapyXHbIli ouameTp Tpybonposoaa, AM;
g — BEAMYMHA ONYCTMMOro o6bemMa [o6aBNeHHON BOALI, 1.

pr6OI'IpOBOD,bI JIMBHEBOW KaHannsaummn Takxke nognexar npeasaputesisHoOMY U MPUeMOYHOMY UCMbITAHUIO Ha
repmMmeTn4HOCTb B COOTBETCTBUN C Tpe6OBaHI/IF|MI/I HacTo4dLlliero nogpasgena, eciim 3To npeaycMoTpPEeHO NPOEKTOM.

B cnyyae HerepMeTU4yHOCTU COeANHEHUNS ero HEOOXOAUMO 3aMEHUTb 1 MOBTOPUTL UCMbITaHMeE. [ocne NpoBepKn
COEOMNHEHWNIM Ha rePMETUYHOCTb OHM 3aChINaTCs NECKOM C COOTBETCTBYIOLLE TPaMOOBKON.

McnbiTaHns Ha HOUNLTPaUUIo NPOBOAATCS B CllyHae, eC/iM ypOBEHb FPYHTOBbLIX BOZ, BhilLe AHA TpybonpoBoa.
Mcnonb3ayemble npu moHTaxe MM rodpurpoaHHbix Tpyd MKAMJIACT ¢ noMoLblo MydTbl pe3nHOBbIE KOMbLiA 00-
nafaloT ABYCTOPOHHUM PaBHOLEHHBIM AeCTBMEM. [TpOBEAEHHOE UCTbITAHNE HA FEPMETUYHOCTbL Tpybonposoaa
npuv pasnennn 0,05 MlMa npenoxpaHseT Tpyb6onpoBOA OT MHOUNLTPALMN FPYHTOBBIX BOA, NPW AABAEHUN TaKON Xe
BENMYMHBI. [1pn HEOBXOAMMOCTHU UCMbITAHWS MOTYT ObITb NPOBEAEHbI. IcnbITaHUs HA MHOUALTPALMIO NPOBOASATCS
Ha MOJIHOCTbLIO 3aKOHYEHHOW YacTu TpybonpoBoaa Ha ONpeaeneHHON TEPPUTOPUN CUCTEMBI BOO0OTBEAEHNS 6e3
pasgeneHuns, Kak paHee, Ha OTPEe3KK, YTO CBA3AHO C NPEKPALLEHMEM OCYLLEHUS TPAHLLEN.
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MpunoxexHne A

KATAJ1IOI MPOAYKUUU

Tpy6b1  putunHru us MM roppuposanHeix Tpy6 MKAMJTACT
AJ1Sl CUCTEM BOA,OOTBEAEHMS

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

Knacc xectkoct SN8, SN10 1 SN16

B munnnmetpax

HapyxHbin BHyTpeHHUI HapyxHbiii anameTp, BHyTpeHHu guameTp,
avameTp, D AvameTp, 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
926 800 948 912
1145 1000 1165 1145

Macca Tpy6 ykazaHa B Tabn. 1.3 (c. 6).

YNnoTHUTENnb pe3NHOBbIN

[na Tpy6 HOMUHaNbHLIM HapPy>XHbIM AameTpoMm 110, 160, 200, 225, 250, 315, 400,500, 630 1 HOMUHANBbHBLIM BHY-
TpeHHnMm anameTpom 250, 300, 400, 500, 600, 800 n 1000 mm.

www.icaplast.ru CJM KAMANACT®
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Mepexop Ha cTaHpgapTHOe PnaHueBoe coegnHeHne™

B munanmetpax

HapyxHbii auameTp

[k b pPAPOEaHHOA TDYOND AnameTp ctanbHoro ¢naHua, d, AnuHa nepexopa L
160 150 230
200 200 240
225 200 260
250 250 280
285 250 (300*%) 300
315 300 290
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

\
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MydTa coeguHuTEenbHasa c ynopom MydTa coeamHuTtenbHasa 6e3 ynopa
(pemoHTHas)
MydTa gna npoxona yepes CTEHKY
ene3o6eTOHHOro Konoaua

L . L
|
| I
_ _:____ d — S O . d

|
| |
| |

B munnnmetpax

AOnuvHa mydTsbl, L, MM

HapyxHbiii guameTp MM TpyGbI BHyTpeHHuV gnameTp
D, Mm MydbThI, d, MM T R coepuvHUTeNbHas
mydTa

110 112 130

160 162 173

200 202 182

225 227 194

250 252 195

285 289 220

315 318~ 203

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

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

A
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8 | MNpunoxenne A KATAJIOT MPOAYKLINU

MM oreopg, 90° *

L
L1
I
I
d
D B munnumeTpax
HapyxHbii1 BHyTpeHHun 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 |
L1 1
B munnnmeTtpax
HapyXHbiii BHyTpEHHMIi L L
avametp, D avawmertp, d 15° 30° ‘
160 139 311 321 333 300
200 174 313 327 341 300
225 200 315 330 346 300
250 217 317 888 352 300
285 250 305 338 359 300
315 275 871 392 415 350
340 300 356 396 421 350
400 348 427 454 483 400
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 BHyTpeHHu
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| _ I D,
B munnnmetpax
HapyXxHbii -
anametp MM Tpy6ui, D HapyxHbiii avameTp MBX Tpy6hI, D,
160 160
200 200
225 225
250 250
315 315
400 400
500 500
630 630

*My@Tbl v pe3rHOBbIE YrIOTHUTEN 3aKa3biBatOTCS OTAE/IbHO.

www.icaplast.ru
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Xumuueckas cromkocts MM rodppuposaHHbIx TPY6

MpunoxexHue b

D
o

MpunoxexHne b

Xumuueckas cromkocts MMM roppuposanHbix TPpY6
Tabnmua 6.1

XnMuyeckas CTOMKOCTb roppupoBaHHbIX TPYO U3 NonunponuieHa Npu pasfn4yHbIX TeMnepartypax

BewiecTBO

AnmnuHoBas kucnoTa
A30THasa kucnora

AmMMBnak

AMMOHUNS KapboHaT
AMMOHUSA HUTpaT

AMMOHUS cynbdaT

AMMOHNA cynbdua,

AmMMOHNA pochart

AMMOHUSA xnopug,

AHunvHa xnoprugpart

AueTtanbaerug,

ALEeToH

Bapwus conu

BeH3nH

BeHaorHaa kncnota

BopHasg kucnota

Bpom

BpomMucToBogopoaHas
Kucnora

KoHueHTpauus

HacblLWeHHbI BOAHBIA PacTBOP
6,13%-Hblli BOOHbLI pacTBOP

40%-HblIi BOOHbIV PACTBOP
la3oobpasHblii, Cyxoi,
100%-HbI, YACTbIN

BopaHbIn, HACLILWEHHbIV Ha Xxonoae
50%-HbIli BOAHBI pacTBOP
BoAHbI HaCbILLEHHbIN PpacTBOP
HachblLWeHHbI BOAHBIA pacTBOP
BoaHbIn pacTtBOp

nto60oli KOHUEHTpaUUKM

BoaHbIn pacTtBOp

NOOOWN KOHLIEHTPAaLLUK
HacblLWeHHbI BOAHBIA PacTBOP

To xe

TexHUYeCKU YNCTbIN

To xe

BopHble pacTtBopsbl
ntobo KOHUEHTpaumm
TexHNYEeCKU YNCTbIN

BopaHbIn pacTBOp
no6o KOHUEHTpaummn
BoaHbin pacTtBOp

060l KOHUEHTpaLWM
HacblLeHHbI BOAHBIM PacTBOP

50%-HbIli BOAHBI pacTBOP

Temnepatypa

°C
60
20
40
60
20
40
60
20
40
60
40
60
40
60
40
60
20
40
60
20
40
60
40
60
40
60
80
20
40
60
20
40
60
20
40
60
60

20
40
60
20
40
60
40
60
20
40
60
20
40
60

XumMmuyeckas
CTOMKOCTb

OO0

TOO0O0OO0O0O00O0000O0000000000000O00T . OO0

OO0 00
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XumMuyeckasi CTOKOCTb roppupoBaHHbIX TPYG M3 noaunponuieHa npv pasanyHbiX Temnepartypax

BewecTtBO

ByTaH

ByTtagneH

ByTtaHon

Bytunauetar

BuHunauetat

BuHHasg kucnota

BuHo ntoboe
Bncko3HO-NpaannbHbIn
pacTBop

Bopa ouctunnmnpoBaHHas,
OeMuHepann3oBaHHas,
obecconeHHas

Bopa mnHepanbHas

Bopa mopckas
Bogopog,

Booopoa xnopucThii

Bopopoaa nepeknchb

Boanyx cxatbin,
cogepXxawimii Mmacno
[ekcaH

OTUNEHINNKONb

Mukonesas
(ykcycHas) kucnorta

MuvuepuH

[noko3a

JekanvH

KoHueHTpauus

TexHun4eckumn

To xe

To xe

To xe

To xe

Jiob6asa BogHaa

Toprosas

TexHuyeckumn

TexHn4eckumn
razoobpasHbliii 100%-Hbil

30%-HbIl1 BOLHbIV pacTBOP

90%-HbI BOAHBI PacTBOP

100%-HbIlA, TEXHNYECKUNI

100%-Hbin

37%-HbI1 BOOHbI pacTBOP

TexHun4eckumn

BopaHbin pacTBOp
No60o KOHLEHTpaLMn

TexHuyeckun

Temnepatypa
°'C
20
60
20
40
60
20
40
60
20
40
60
20
60
20
40
60
20
40
60
20
40
60

60

60
60
20
40
60
20
40
60
20
40
60
20
40
20
40
20
40
60
20
60
20
40
60
40
60
20
40
60
20
60

Xumuuyeckas
CTOMKOCTb
C

COOO0OO0OO0

OO0OO000O000O00O000O I

OO0OO0000O0 (@)

T OO0 0.

(@]

O

OO0 I

COOO0OO0OO0 .
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XnMuyeckas CTOMKOCTb rodppupoBaHHbIX TPYO U3 NonunponuieHa npu pasfanyHbiX TeMmneparypax

Temnepatypa Xumnyeckasn

| BewecTBO 5 >
C CTOWKOCTb

KoHueHTpauuns

Xumuueckas cromkocts MM rodppuposaHHbIx TPY6

MpunoxexHue b

=N
N

AnbytundTtanar

Adurnukonesas kncnota

Anmetnndopmammg,

AnaTtnnoBbii apup
AnmeTtmnnamumH
Adnmetundopmamup,

JAunokcaH

AnxnopbeHson
AnxnopaTaH
AnatmnnammH
Anatnnosein adup
[y6bunbHas kmucnota

KenatuH
M3onponaHon
M3onponunosbit adup
Mog 6,5%-Hbli

Kanna antomocynbdart

Kanusa buxpomat

Kannsa noogun,

Kanusa kap6oHat
Kanusa Hutpar

Kannga nepmanraHat

Kanusa nepxnopart

TexHunyeckumn

30%-HbIli BOAHBI pacTBOP

TexXHNYEeCKUN YNCTbIN

To xe
TexHun4eckumn
To xe

To xe

To xe
To xe
To xe
To xe
Jliob6asa BogHasa

Jo6014 BOAOHBIN

TexHuyeckun

To xe

pacTBOp B 3TaHON1E

50%-HbIli BOOHbIN

HacblLWeHHbI BOOHBIM PacTBOP

HachbiLLeHHbIN

HachbILWeHHbI BOAHBIA pacTBOP

50%-HbIl BOAHBI pacTBOP

HacblLWeHHbI BOOHBIM 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

ocNoNoNoNoNoNoNoNoNoN NN NN NN NG)
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XumMuyeckasi CTOKOCTb roppupoBaHHbIX TPYG M3 noaunponuieHa npv pasanyHbIX TemnepaTtypax

BewecTBO

Kanusa nepcynbdart

Kanunsa cynsdpar

Kannsa unanung,

Kanusa runoxnopwug,

Kanna xnopug,

Kamdopa

Kuncnopoga

KpeMHuneBas kucnota

KpeMHedTOpmcTOBO-
[opofaHas kmcnoTa

JInMoHHas kucnota

Maruusa conu

MasyTt

ManenHoBas kncnota
Macna

N XXMPbI pacTUTEsIbHbIE
Macno BepeTeHHoe
Macno kampopHoe
Macno mmHepanbHoe,

He coaepxallee
apomMaTn4yeCKnx BELLLECTB

Macno motopHoe

Meawn conu

MeHTOon

MeTtaH

KoHueHTpauus

BogHble pacTtBopsbl
nto60oli KOHUEHTpaLUUM

To xe

HacblLWeHHbI BOAHBIA PacTBOP

HachbILWeHHbIV BOAHBI pacTBOp,
coaepxalnii 12,5% akTrMBHOro xnopa

HacbiLEeHHbIV BOAHbIN pacTBOP

Jto60i1 KoOHLEeHTpaumn

To xe
32%-HblIli BOAHbI pacTBOP

90%-HbIN BOAHbI pacTBOP

10%-Hasa

Jlio6ble BOOHbIE PacTBOPLI

HachblLWeHHbI BOAHbIA PacTBOP

BogHble pacTBOpbI
nob0oli KOHUEHTpaUUK

100%-HbIn

TexHuyeckun

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

Xumuuyeckas
CTOMNKOCTb

[oNeoNeNoNoNoNoNoNoNoNo NN NONONe

OO0 0

OCOOITIO0OOO0O0OO0OO0OOOITOOOOO0O0

O0OITOO I

www.icaplast.ru

CJI/I KANAACT’

TPYBHbL M 3ABOL

Xumuueckas cromkocts MMM rodppuposaHHbIx TPY6

Mpunoxexne b

N
W



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

MeTnnaTunkeToH

Monoko

MonoyHas kucnota

MopdonuH

MoueBuHa

MypaBbunHas Kncnota

MbInbHbIN pacTBOpP
MbiwbsKoBas kucnora
Hatpusa auetar

HaTpusa 6pomar

HaTpusa rugpookcung,

HaTpusa rugpocynedut

Hatpwusa nognt

HaTpusa kapboHat
Hatpusa Hutpat

Jobon

32%-HblIli BOOHbIN

TexHuyeckun

90%-Has BoagHas

TexHunyeckumn

BopaHble pactBopbl a0 30%

BogHhili pactBop 0o 50%

TexHuyeckas

Jio6011 BOOHBIN

80%-Hasa BogHas

JTioboi BOgHbIN

To xe

[o 10% BogHbIN pacTBOp

J1o 30% BOAHbLIN pacTBOP

50%-HbIli BOAHBIV pacTBOP

HacblLWweHHbI pacTBOp

o 10% BoaHbIM pacTBop

Jio60oi1 BogHbIN pacTBop

HachblLWweHHbI BOAHBIM 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
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40
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60
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XumMuyeckasi CTOKOCTb roppupoBaHHbIX TPYG M3 noaunponuieHa npv pasanyHbIX TemnepaTtypax

BewecTBO

HaTpusa 6ukapboHat

Hatpwusa cynbdat

Hatpwusa cynbput

Hatpwus Hutput

O30H

OneunHoBas kMcnorta

Oneym

OTxopaguime rasbil,
copepxatume
[LBYOKUCb yrnepoaa
MepxnopatuneH,
TETPaxIopPaTUIEH

MukpurHOBag kucnoTa

MponaH

[ponunneHa ok1cb
PTyTb

CaxapHblii cupon
CBeTU/bHbLIN ras
CBuHLA aueTaT
Cepebpa conu

CepHas kucnota

KoHueHTpauus

HacbiLweHHbIN pacTBOpP

HachblLWeHHbI BOOHBIM PacTBOP

To xe

HacblLLEeHHbIN BOAHbIV

100%-HbIn

TexHunyeckas yuctas

10%-HbIin, SO,

Jobas

TexHunyeckue

1%-HbI BOOHLI PACTBOP

TEeXHUYECKNIN XNOKNIN
TexHunyeckunii ra3006pasHbIii

TexHuyeckas
Yuncrasa
Jobon

HacbiLeHHbIN pacTBOpP

HacblLWweHHbI pacTBOp

[0 40% BOAHbLIN pacTBOP

[0 60% BOAHbLIN pacTBOP

Jo 80% BOAHbIN pacTBOP

90%-HbI BOAHBI PACTBOP

96%-HbIli BOAHBI PAaCcTBOP

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

60

20
40
60
20
60
20
20
60
20
20
40
60
40
60
20
20
40
60
40
60
20
40
60
20
40
60
20
40
60
20
60
20
60
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Xumuueckas cromkocts MM rodppuposaHHbIx TPY6

XumMuyeckasi CTOMKOCTb roppupoBaHHbIX TPYG M3 noaunponuieHa npuv pasinyHbiX Temnepartypax

BewecTeo 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 C
60 C
Cepoyrnepog, TexHn4eckmin 20 C
60 -
Cepbl 4BYOKUCH AHrnopng, 20 ©
40 C
60 C
J1to60i1 KOHLLeHTpaLmn 20 C
40 C
60 C
TexHnyeckas xmakas 20 H
CunnkoHoBbIE Macna - 20 C
40 C
CuHUnbHasa Kncaota TexHun4yeckas 20 C
40 @
60 C
CongHasa kucnorta 5%-HbI BOOHBIV pacTBOP 20 (0]
40 -
60 C
10%-Hasa BogHas 20 C
40 C
60 C
o 30% BogHas 20 C
40 C
60 C
36%-Hasa BogHas 20 C
40 C
60 C
CMecb KMCnoT:
CepHas 48% 20 H
A3o0THasa 49% 40
Bopna 3% 60 -
CmMecb KMCnoT:
CepHas 10% 20 -
A30THas 20% 40 -
Bopa 70% - -
Cmechb KMCNOoT:
AsoTHas (15%-Has) 3yactn 20 H
dTopucTo-BogOpOaHAsS
(5%-Has) 1 4yacTb 40 -
CepHas (18%-Has) 2y4actu - -
Cmecb KMCnoT:
CepHas 30% 20 C
A3zoTHas 60% 40 C
Bogna 10% - -

MpunoxexHue b
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XumMuyeckasi CTOKOCTb roppupoBaHHbIX TPYG M3 noaunponuieHa npv pasanyHbIX TemnepaTtypax

BewecTBO

CnunpTHbIE HANUTKM
CteapuHoBas kncnora

CypbMbI xnopua,

TetparngpodypaH

TeTpaxnopaTtaH

Tonyon

TpuxnopykcycHas
KucnoTa

TpuxnopaTuneH
TpunataHonamuH
Yrnepopna nByok1Cb

YkcycHasa kncnorta

YKCYCHOW KNCNOTbI

aHruapug,
deHon

dopmanboerng,
(dopmanmn)

docdopa xnopug,
docdopHas kucnoTa

dochopHbIn aHrnapug,
(2 kn. on)

KoHueHTpauus

40%-Hble
TexHuyeckas

90%-HblIli BOOHbIN

TexHn4eckumn

To xe

To xe

50%-HbIl BOAHBI pacTBOP

TexHunuyeckas umctas

TexHn4eckum
To xe
TexHun4yeckas cyxas

10%-HbI1 BOAHBIV pacTBOP

50%-HbIl BOAHBI pacTBOP

TexHuuyeckas unctas

TexHn4eckumn

o 10% BoAHbIN

10 90% BoaHbIN

40%-HbIli BOOHbBIV PACTBOP

TexHun4ecknn
[0 30% BoAHbLIN pacTBOpP

[0 50% BoAHbLIN pacTBOp

85%-HbIl BOAHBI PAacBOP

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

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

Xumuueckas cromkocts MM rodppuposaHHbIx TPY6

MpunoxexHue b
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BewecTso KoHueHTpauus Temnepatypa Xumunueckas
°‘C CTOMKOCTb
doTorpaduyeckas Jiobas 20 C
3MyNbCUSA 40 C
doTorpadpuyeckui ToproBbliii 20 @
3akpenuTesnb 40 C
®dpyKTOBLIE COKM - 20 C
40 C
60 C
dTopucTo-BogopoaHas [0 40% BopHbIV pacTBOP 20 C
(nnaBukoBas) KucnoTa 40 C
60 C
50%-HbI1 BOAHBI pacTBOP 20 C
40 C
60 C
70%-HbIli BOAHBI PACTBOP 20 C
60 -
Xnop razaoo6pasHblii 100%-HbI 20 (0]
60 H
Xnop Xuakumn 100%-Hbiln 20 H
60 H
Xnop6eHson TexHn4eckui 20 C
60 -
XnopmetaHon To xe 20 (0]
XnopHas Boaa HacbiLweHHbIN pacTBOp 20 (0]
40 -
Xnopodopm TexHnyeckmmn 20 (0]
60 H
XnopcynbdoHoBasi TexHn4yeckas 20 H
KucnoTa 60 H
XnopykcycHasi kKucnora 50%-Hasa BogHas 20 C
40 C
60 C
TexHnyeckas 20 (¢}
40 C
60 C
XpomoBasi kucnorta Jo 50% BogHas 20 C
40 H
60 H
Cmechb KUCNOT:
XpomoBsas S5y 20 H
CepHaga 2y 40 -
Bogna 3y 60 -
Llapckas Bogka KOHLUEeHTpupoBaHHas 20 (0]
40 H
LinknorekcaH TexHu4ecknin 20 ©
40 =
60 -
LinknorekcaHon To xe 20 C
40 0]
60 o]
Llnnka conun JlioOble BOAHbIE PACTBOPbI 40 ©
60 C
LLlaBenesas kmcnota PasbaBneHHas BogHasa 20 C
40 C
60 C

ij KAMNAACT®
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XumMuyeckasi CTOKOCTb roppupoBaHHbIX TPYG M3 noaunponuieHa npv pasanyHbIX TemnepaTtypax

Bewecreo KoHueHTpauus Temnepatypa Xumunueckas
°‘C CTOMKOCTb
OTunauetat TexHun4yeckumn 20 C
40 C
60 C
OTUNEHINNKONb To xe 20 C
40 C
60 (@]
ATuneHgnamuH To xe 20 C
40
60 -
OTnNoBbIV cnMpT TexHuyecknin, 96%-Hbin 40 ©
(eTaHon) 60 @
OTunosbli adup TexHn4eckumn 20 -
aKpWI0BOW KUCNOThI
OTUN XNOPUCTbIN To xe 20 (0]
A6no4yHas kucnoTa 1%-HbIli BOOHBIV PAcTBOP 20 C
40 C
60 C
AHTapHasa k1cnota J11060W KOHLLEHTpauumn 20 ©
40 C
60 C

Tabnua 6.2
OueHKa XMMU4eCcKo CTOMKOCTU NosimnponuaeHa

U3meHeHue, %

YcnoeHoe 0603HavYeHue

CTOIKOCTM MaTepuana macchbl MPOYHOCTHU
C +3-5 no 10
(0] po +15unnn -10 10,1-15
H 6onee +15nnn -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.

www.icaplast.ru

A
UKAMNACT’

TPYBHb M 3ABOLM

Xumnueckas crorkocts MM roppuposanHbix TPY6

Mpunoxexne b

49



Tabnuubl gng rMAPABANYECKOrO pacyeTa

MpunoxexHue B

O
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MpunoxeHue B
TdsnMLl,bl Aang rmgpaeianyeckoro pacyeta CaMoTedyHbixX TpYGOHpOBOAOB

Mopsaa0K BbINOJIHEHUSA TMAPaBJINYECKUX pacyeToB 6e3HanopHbIX TPyOOonpoBoaoB
C Ucnosb3oBaHMeM Tadbnuy,

Tabnuubl paccynTaHbl No dopmyne (2.2) Japcu — Becbaxa:

2-b
S T A
'"2g 4R T Zg 4R (V) ’ (2.2)

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

o

— KS

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

Ha kaxpoi cTpaHuue Tabnul, ykasaHbl HAPY>XHbIA U BHYTPEHHUIA AnameTp. 3Ha4YeHME pacyeTHOro anameTpa
NPUHATO PaBHbIM BHYTPEHHEMY AnaMeTpy. B neBoi KONoHke Kaxaoli Tabnuubl NpUBEAEHbI 3HAYEHUS HAMOJIHEHWS
Tpybonposoga ot 0,3 oo 1. HanonHeHus meHee 0,3 He 9KOHOMUYHbI 1 3anpeLleHbl CHulM 2.04.01-85 Bo nsdexaxue
o6pas3oBaHus B TPyGONPOBOAE «CyXOro TEHEHUSI» 1 HEOMNPaBAAHHOIO YBEIMYEHUS ANaAMETPOB TPyO.

Mocnepyiowme KOMOHKM coaepxaT 3Ha4YeHns ykiloHa TpybonpoBoAa 1 COOTBETCTBYIOLLME 3HAYEHUSA pacxona
XNOKOCTKN, N1/C, N CKOPOCTH, M/C.

Mpw onpeneneHnn NPOeKTHOro yknoHa 6e3HanopHbIX TPyO6ONPOBOAOB pacYETHOE 3HAYEHWE £ CefyeT YMHOXNUTb
Ha KO3PDULMEHT YBENMYEHMS NOTEPL HAMOPA, PaBHbIN 4151 PACTPYOHbIX COEAMHEHWNI HA PE3UHOBbIX YIIOTHUTENAX
Tpyo6 anameTtpamm 110-225 mm — 1,015; 250-630 mm — 1,01.

NKAMNNACT® www.icaplast.ru
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110/91 HoMuHanbHbIN HapyXHbI anametp (OD) 110 mm
i=0,007

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

i=0,02

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

TPYBHbL M 3ABOL

0,3 3,69 2,02 4,02 2,20 4,33 2,37 4,62 2,53 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
06 | 1302 | 287 | 1416 | 312 | 1522 | 3,36 | 1620 | 3,57 | 17,14 | 3,78 | 21,20 | 4,68
07| 16,28 | 301 | 17,07 | 327 | 19,02 | 352 | 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 3,51 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 0,012

WP ne V,mc aqn/e Vumie aqn/c Vwie an/c V,mie g/ V,mic  aqn/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 1,35 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 21,08 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 | 2667 | 2,34 | 27,88 | 2,44 | 2904 | 2555 | 30,17 | 2,64
08 | 28,17 | 2,15 | 29,71 227 | 3119 | 238 | 3260 | 249 | 3396 | 260 | 38527 | 2,70
09 | 3067 | 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 | 3,98 | 40,83 | 4,27 | 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 | 422

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 5,11 70,29 5,37 73,50 5,62 76,57 5,85 79,52 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
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200/ 174 HomuHanbHbIN HapYXHbI anametp (OD) 200 mm

i=0,005 i=0,006 i=0,007 i=0,008 i=0,009 i=0,01

WP ne V,mc anfe Vumie aqn/c Viwie an/c V,mie g/ V,mic  qn/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 1,37 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 55,08) 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 | 115,53 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

03 | 27,92 | 468 | 2892 | 485 | 2989 | 501 | 31,74 | 532 | 3348 | 5,61 35,13 | 5,89
0,4 | 48,26 | 547 | 4998 | 566 | 51,65 | 585 | 54,82 | 621 | 57,80 | 655 | 60,64 | 6,87
05| 71,83 | 608 | 7438 | 629 | 7685 | 650 | 81,54 | 690 | 8596 | 7,27 | 90,15 | 7,63
06 | 9672 | 653 | 100,15 | 6,76 | 103,45 | 6,99 | 109,75 | 7,41 | 11568 | 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 | 14596 | 7,20 | 150,76 | 7,44 | 159,91 | 7,89 | 168,52 | 8,31 | 176,68 | 8,71
09 | 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 | 14366 | 6,08 | 14876 | 6,29 | 153,69 | 6,550 | 163,08 | 6,90 | 171,92 | 7,27 | 180,30 | 7,63

Tabnuubl Ang rMAPABANYECKOrO pacyeTa

h/D i=0,25 i=0,3

03 | 3747 | 628 | 41,05 | 6,88
04 | 6463 | 7,32 | 70,76 | 80,01
05 | 96,06 | 813 | 105,13 | 8,89
06 | 12923 | 873 | 141,38 | 9,55
07 | 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
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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 92,19 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 2,79 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 5159 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 9,911 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 7,18 145,20 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

)
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
O*J 0,5 | 124,55 7,93 130,59 8,31 139,11 8,86
) 06 | 167,56 | 851 | 17565 | 893 | 187,07 | 9,51
§ 0,7 | 208,96 8,90 219,08 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 7,98 261,17 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 | 0,74 | 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 1,16 | 4243 [ 133 | 4723 | 148 | 51,67 | 1,62
09 | 2621 | 074 | 3388 | 096 | 4039 | 1,14 | 46,18 | 1,31 | 51,42 | 146 | 56,25 | 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 | 60,05 | 257 | 6360 | 273 | 66,98 | 2,87 | 7021 | 3,01 | 7330 | 3,14 | 76,26 | 3,27
07 | 7509 | 2,70 | 7953 | 2,86 | 83,74 | 301 | 87,76 | 3,15 | 9161 | 329 | 9531 | 342
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 5,11 158,97 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 8,40 127,92 991
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 OA9S) 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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Tabnuubl gng rMAPABANYECKOrO pacyeTa

MpunoxexHue B

(6]
o

285/250 HoMuHanbHbIM BHYTpeHHUIt guametp (ID) 250 mm

h/D i=0,002 i=0,003
/ q,n/c  V,m/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 1,13 22,69 1,25 24,83 1,37
05 | 17,45 | 072 | 2250 | 093 | 26,80 | 1,11 | 3061 | 1,26 | 3407 | 1,41 | 37,25 | 1,54
0,6 23,72 0,78 30,54 1,01 36,35 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 | 3489 | 072 | 4500 | 093 | 5361 | 1,11 | 61,22 | 1,26 | 68,13 | 1,41 | 7450 | 154
03| 1535 | 1,25 | 1643 | 1,34 | 17,46 | 1,43 | 1937 | 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
05 | 4022 | 166 | 43,01 | 1,77 | 4565 | 1,88 | 50,56 | 2,09 | 5507 | 2,27 | 59,27 | 2,44
06 | 5443 | 1,79 | 5819 | 1,92 | 61,74 | 2,03 | 6835 | 225 | 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 | 8044 | 166 | 86,02 | 1,77 | 91,30 | 1,88 | 101,11 | 2,09 | 110,14 | 2,27 | 11854 | 244
03 | 2430 | 199 | 2575 [ 210 [ 27,14 | 222 | 2845 | 2,33 | 29,74 | 243 | 30,95 | 253
04 | 4228 | 233 | 44,79 | 247 | 47,17 | 2,60 | 49,44 | 2,73 | 51,65 | 2,85 | 5374 | 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 | 5577 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 6,11 272,08 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 | 343 | 193,76 | 4,00 | 217,68 | 4,49 | 239,20 | 4,93 | 25891 | 534 | 277,18 | 572
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
05 | 147,14 | 6,07 | 15520 | 6,40 | 162,83 | 6,72 | 170,11 | 7,02 | 177,07 | 7,30 | 183,74 | 7,58
0,6 | 198,09 | 652 | 208,90 | 6,88 | 219,15 | 7,21 | 22891 | 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 | 29428 | 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 | 38462 | 9,25 | 407,60 | 9,80 | 429,23 | 10,32 | 449,71 | 10,81 | 469,21 | 11,28 | 487,73 | 11,73
09 [ 419,20 | 9,12 [ 444,36 | 9,67 | 467,95 | 10,18 | 490,30 | 10,66 | 511,57 | 11,13 | 531,90 | 11,57
1 | 39274 | 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 Vw @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 23,55 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 | 12450 | 3,35 | 130,47 | 3,51 | 136,13 | 3,66 | 141,57 | 3,81
07 | 139,74 | 315 | 14785 | 3,33 | 15556 | 3,550 | 163,01 | 3,67 | 170,06 | 3,83 | 176,84 | 3,98
08 | 16334 | 321 | 172,82 | 3,39 | 18182 | 357 | 190,51 | 374 | 198,74 | 3,90 | 206,66 | 4,06
09 | 17794 | 3,16 | 188,27 | 3,34 | 198,08 | 3,552 | 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 | 2,81 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 | 303,59 | 6,84
08 | 21428 | 421 | 24893 | 489 | 27926 | 548 | 306,54 | 6,02 | 331,49 | 651 | 35461 | 6,96
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

0,3 74,68 4,98 78,80 5,26 82,71 5,52 86,43 5,77 90,00 6,01 93,41 6,23
0,4 | 128,98 5,81 136,04 6,13 142,74 6,43 149,12 6,72 155,22 7,00 161,08 7,26
0,5 | 191,85 6,46 202,30 6,81 212,21 7,15 221,65 7,46 230,68 7,77 239,34 8,06
06 | 25822 | 694 | 272,24 | 7,32 | 28554 | 7,67 | 298,20 | 8,01 | 310,30 | 834 | 321,92 | 8,65
0,7 | 322,12 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 7,79 415,92 8,17 434,31 8,53 451,89 8,87 468,76 9,20
0,9 | 410,10 7,28 432,33 7,68 458,39 8,05 473,45 8,41 492,62 8,75 511,02 9,08

1 | 38369 | 646 | 40460 | 681 | 42443 | 7,15 | 44331 | 746 | 46136 | 7,77 | 47868 | 8,06
0,3 96,70 6,45 99,87 6,66 102,94 6,87 105,92 7,07 108,81 7,26 111,61 7,45
04 | 166,71 | 7,51 | 172,15 | 7,76 | 177,41 | 8,00 | 18250 | 8,23 | 187,45 | 8,45 | 192,25 | 8,67
0,5 | 247,68 8,34 255,72 8,61 263,49 8,87 271,02 9,13 278,33 9,37 285,43 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
07 | 41532 | 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 e, /7 10,13 530,43 10,41 544,65 10,69 | 558,47 10,96
0,9 | 528,72 9,39 545,80 9,69 562,30 9,99 578,29 10,27 | 598,81 10,55 | 608,88 10,81

1 | 49535 | 834 | 511,43 | 861 | 526,98 | 8,87 | 542,05 | 9,13 | 556,66 | 9,37 | 570,87 | 9,61
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340/300 HoMuHanbHbIN BHYTpeHHU guameTp (ID) 300 mm

TPYBHbB M 3ABO[

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
05| 2898 | 083 | 37,14 | 1,07 | 44,10 | 127 | 5021 | 1,44 | 5578 | 1,60 | 60,90 | 1,75
0,6 39,35 0,90 50,36 1,15 SONE) 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
08 | 57,78 | 097 | 738 | 1,24 | 8755 | 1,46 | 9957 | 167 | 11050 | 1,85 | 120,56 | 2,02
09 | 62,87 | 095 | 8038 | 1,22 | 9531 | 1,44 | 10841 | 164 | 120,32 | 1,82 | 131,28 | 1,99
1 | 5797 | 083 | 7427 | 1,07 | 8820 | 1,27 | 10043 | 1,44 | 111,55 | 160 | 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
05 | 6567 | 1,88 | 70,15 | 2,01 | 7439 | 2,13 | 8227 | 236 | 8951 | 257 | 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
07 [ 111,10 | 2,13 | 118,63 | 2,28 | 12574 | 2,41 | 13896 | 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 | 131,38 | 1,88 | 140,30 | 2,01 | 14878 | 2,13 | 164,54 | 2,36 | 179,02 | 257 | 19248 | 276
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 | 20510 | 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 4,49 351,12 5,03 385,51 5,53 416,97 5,98 446,14 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 | 47342 | 679 | 499,12 | 7,16 | 52349 | 7,51 | 54670 | 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 | 904 | 64953 | 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

TPYBHbL M 3ABOL

i=0,006
q, n/c V,m/c

0,3 16,86 0,70 21,62 0,90 25,65 1,07 29,23 1,22 32,48 1,35 35,47 1,48
0,4 29,62 0,83 37,87 1,07 44,86 1,26 51,06 1,44 56,67 1,59 61,83 1,74
05 | 4457 | 094 | 5688 | 1,20 | 67,30 | 1,41 | 76,53 | 1,61 | 84,88 | 1,78 | 9257 | 1,95
06 | 6046 | 101 | 77,07 | 1,29 | 91,11 | 1,53 | 10354 | 1,74 | 11479 | 1,93 | 12514 | 2,10
0,7 75,79 1,07 96,54 1,36 114,07 1,60 129,59 1,82 143,62 2,02 156,53 2,20
0,8 88,70 1,09 112,95 1,38 133,43 1,64 151,56 1,86 167,95 2,06 183,03 2,24
0,9 96,53 1,07 122,96 1,36 145,28 1,61 165,03 1,83 182,90 2,03 199,33 2,21

1 | 89,13 | 094 | 11377 | 1,20 | 13460 | 1,41 | 15306 | 1,61 | 169,76 | 1,78 | 18513 | 195
0,3 38,25 1,59 40,87 1,70 43,35 1,81 47,95 2,00 52,19 2,17 56,13 2,34
0,4 66,64 1,88 71,16 2,00 75,44 2,12 83,38 2,35 90,68 2,55 97,46 2,74
05 | 9972 | 2,10 | 106,44 | 2,24 | 112,79 | 2,37 | 124,60 | 2,62 | 13544 | 2,85 | 14551 | 3,06
0,6 | 134,77 2,26 143,81 2,41 152,35 2,56 168,23 2,82 182,81 3,07 196,35 3,29
07 | 168,54 | 2,37 | 179,82 | 2,53 | 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 2,73 245,79 3,01 267,01 3,27 286,72 3,51
0,9 | 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 | 199,40 | 2,10 | 212,88 | 2,24 | 22559 | 2,37 | 24920 | 2,62 | 270,88 | 2,85 | 291,02 | 3,06
0,3 59,82 2,49 63,35 2,64 66,68 2,78 69,85 2,90 72,88 3,04 75,81 3,16
0,4 | 103,83 2,92 109,90 3,09 115,62 3,25 121,08 3,41 126,30 3,55 131,33 3,69
0,5 | 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
0,9 | 332,52 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 | 327,95 | 345 | 34492 | 362 | 361,10 | 3,79 | 376,60 | 3,96 | 391,50 | 4,11
0,3 78,62 3,27 91,43 3,81 102,65 4,28 112,75 4,70 121,99 5,08 130,56 5,44
0,4 | 136,17 3,83 158,16 4,45 177,43 5,00 194,75 5,48 210,61 5,93 225,31 6,34
0,5 | 202,92 4,26 235,52 4,95 264,06 5,55 289,72 6,09 313,19 6,58 334,94 7,04
0,6 | 273,48 4,59 317,25 5,32 355,56 5,96 389,98 6,54 421,47 7,07 450,64 7,56
0,7 | 341,44 4,80 395,96 5,57 443,66 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
0,9 | 434,72 4,82 504,12 5,60 564,84 6,26 619,40 6,87 669,30 7,42 715,52 7,93

1 | 405,85 | 427 | 471,05 | 495 | 528,13 | 555 | 579,44 | 6,09 | 626,39 | 6,58 | 669,88 | 7,04
0,3 | 138,59 5,77 146,15 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
0,5 | 355,28 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 8,45 527,96 8,86 551,15 9,24 573,31 9,62 615,02 10,32
0,7 | 595,99 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 8,53 733,33 8,99 768,68 9,42 802,35 9,83 834,52 10,23 895,08 10,97
0,9 | 758,74 8,41 799,45 8,86 838,02 9,29 874,74 9,70 909,84 10,09 | 975,89 10,82

1 710,56 7,47 748,89 7,87 785,21 8,25 819,79 8,61 852,86 8,96 915,10 9,62
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462/400 HomuHanbHbIM BHYTpeHHUIn guametp (ID) 400 mm

TPYBHbB M 3ABO[

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
05 | 61,82 | 1,03 | 7864 | 1,30 | 92,90 | 1,554 | 10548 | 1,75 | 116,88 | 1,94 | 127,35 | 2,11
0,6 | 8382 | 1,11 | 106,49 | 1,41 | 12570 | 1,66 | 142,65 | 1,89 | 157,99 | 2,09 | 172,09 | 2,28
0,7 | 10503 | 1,96 | 133,35 | 1,48 | 157,32 | 1,74 | 178,48 | 1,98 | 197,61 | 2,19 | 21520 | 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
09 | 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 | 12365 | 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
05 | 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 &, 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 | 27421 | 227 | 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
05 | 212,42 | 352 | 22457 | 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 | 45554 | 3,98 | 481,43 | 421 | 506,01 | 4,42 | 52945 | 4,63 | 551,89 | 4,82 | 573,45 | 5,01
1 | 424,84 | 352 | 449,15 | 3,72 | 472,22 | 3,91 | 49423 | 4,10 | 51530 | 4,27 | 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 | 373,80 | 500 | 433,35 | 573 | 48537 | 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 | 55505 | 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 6,87 218,40 717 227,26 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

0,3 19,89 0,54 30,67 0,83 39,07 1,06 46,21 1,25 52,52 1,42 58,24 1,58
0,4 35,02 0,64 58,74 0,98 68,31 1,25 80,65 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
0,6 71,70 0,78 109,41 1,19 138,66 1,51 163,43 1,78 185,28 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 | 105,29 0,84 160,35 1,28 203,03 1,62 239,14 1,90 270,98 2,16 299,77 2,39
09 | 114,57 | 083 | 174,56 | 1,26 | 221,06 | 1,59 | 260,42 | 1,87 | 295,12 | 2,12 | 326,50 | 2,35

1 | 10558 | 0,72 | 161,47 | 1,10 | 204,88 | 1,40 | 241,66 | 1,65 | 274,12 | 1,87 | 303,48 | 2,07
0,3 63,50 1,72 68,40 1,85 73,00 1,97 77,35 2,09 85,43 2,31 92,86 2,51
0,4 | 110,51 2,02 118,96 2,17 126,89 2,32 134,39 2,46 148,32 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 | 25594 | 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 3,41 405,00 3,70
0,8 | 326,22 2,60 350,82 2,79 373,89 2,97 395,69 3,15 436,17 3,47 473,29 3,77
0,9 | 355,33 2,56 382,15 2,75 407,31 2,93 431,08 3,10 475,20 3,42 515,68 3,70

1 | 33047 | 226 | 35559 | 243 | 379,16 | 2,59 | 401,44 | 2,74 | 442,81 | 3,02 | 480,77 | 3,28
0,3 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 3,37 194,79 3,56 204,80 3,74 214,34 3,92 223,48 4,08
0,5 | 258,17 3,52 274,72 3,75 290,35 3,96 305,18 4,16 319,33 4,36 332,87 4,54
06 | 348,13 | 379 | 370,36 | 4,03 | 391,35 | 4,26 | 411,27 | 4,48 | 430,27 | 4,69 | 448,46 | 4,88
07 | 434,78 | 397 | 462,49 | 4,22 | 488,64 | 4,46 | 51345 | 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
0,9 | 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 | 516,34 | 352 | 54944 | 3,75 | 580,69 | 3,96 | 610,36 | 4,16 | 638,65 | 4,36 | 665,74 | 4,54
0,3 | 134,24 3,63 139,17 3,77 161,55 4,37 181,16 4,90 198,79 5,38 214,92 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 | 34588 | 472 | 358,41 | 4,89 | 41533 | 567 | 46511 | 6,35 | 509,85 | 6,96 | 550,75 | 7,52
0,6 | 465,92 5,07 482,75 5,26 559,13 6,09 625,92 6,82 685,93 7,47 740,79 8,07
0,7 | 581,53 5,31 602,48 5,50 697,60 6,37 780,76 7,12 855,45 7,81 923,74 8,43
0,8 | 679,36 5,40 703,80 5,60 814,83 6,48 911,88 7,25 999,05 7,95 |1078,73| 8,58
0,9 | 740,39 5,33 767,06 5,562 888,13 6,39 993,99 7,15 1089,06 | 7,84 1175,98 | 8,46

1 691,76 4,72 716,83 4,89 830,65 5,67 930,23 6,35 1019,69 | 6,96 1101,51 7,51
0,3 | 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 8,48 484,53 8,85 503,99 9,21
0,5 | 588,64 8,03 624,07 8,52 657,43 8,97 689,05 9,40 719,14 9,81 747,91 10,21
0,6 | 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 [1152,50 | 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| 8,03 |1248,14| 852 |131487| 897 |1378,09| 9,40 |143829| 9,81 |149583| 10,21

®
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578/500 HomuHanbHbIM BHYTpeHHUIn 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

03 | 139,51 | 2,93 | 14851 | 3,12 | 157,00 | 3,30 | 16507 | 347 | 172,77 | 3,63 | 180,14 | 3,79
04 | 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 | 529
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| 09,89 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 | 254,23 | 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 | 198,38 | 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
04 | 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 | 92448 | 467 | 98261 | 497 |1037,44| 524 |108947| 551 |1139,07| 5,76 |1186,53| 6,00
0,9 | 1007,45| 4,61 |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 | 25311 | 435 | 29334 | 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| 8,58 |1338,14| 9,26
0,7 | 1054,82| 6,12 [1092,42| 6,33 |1262,99| 7,32 |1412,04| 8,19 |154583| 896 | 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| 544 [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
04 | 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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693/ 600 HoMMHaNbHBINA BHYTpeHHUI 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
05 | 12420 | 092 | 187,21 | 1,38 [ 23596 | 1,74 | 277,15 | 2,04 | 313,44 | 2,31 | 34622 | 255
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 | 211,08 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
09 | 26878 | 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 | 1,38 | 471,93 | 174 | 554,30 | 2,04 | 626,87 | 231 | 692,43 | 255
03 | 14516 | 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 3,35 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
09 [1248,61| 4,85 |1326,84| 5,15 |1400,63| 544 |1470,64| 571 |1537,37| 597 |1601,22| 6,22

1 [1166,32| 4,30 |1239,82| 457 |1309,17| 4,82 |1374,97| 506 |1437,71| 530 |1497,75| 552
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
05 | 777,70 | 573 | 80546 | 593 | 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 5,73 1610,92 5,93 1862,88 6,86 2083,08 7,67 2280,78 8,40 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 V,wie anic V,mc 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 | 144 | 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 .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 1710,79 412 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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1162/1000 HomuHanbHbIN BHYyTpeHHUM guametp (ID) 1000 mm

TPYBHH M 3ABON

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 gq,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 |1132,56| 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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Mpunoxexnne I

NMpumepsbl 3anonHeHus cneundukaumumn

= Tun, mapka, 3aBopn- © g‘ z
g‘ HaumeHoBaHue o6o3Ha4yeHune N3roToBU- 8 S s
a M TEXHUYeCcKas XxapakTepucTmka AOKYMeHTa, Tenb/no- ‘E“ E‘. E
= ONPOCHOro NUCTAa CTaBLLMK o
KonbueBaq xxectkoctb SN 8
1 | Tpy6a MM «MKAMJIACT» SN8 &110/91 L=6000 1,0
2 | Tpy6a NN «MKAMJIACT» SN8 &160/139 L=6000 1,5
3 | Tpy6a MM «MKAMJIACT» SN8 &J200/174 L=6000 2,0
4 | Tpy6a MM «MKAMIACT» SN8 @225/200 L=6000 2,5
5 | Tpy6a N «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 | WKATJIACT
9 | Tpy6a MM «MKAMJIACT» SN8 &400/348 L=6000 7,5
10 | Tpy6a MM «MKAMJIACT» SN8 &462/400 L=6000 9,0
11 | Tpy6a NN «MKAMJACT» SN8 &500/432 L=6000 10,5
12 | Tpy6a NN «MKAMJACT>» SN8 &578/500 L=6000 13,5
13 | Tpy6a NN «MKAMJIACT» SN8 &630/542 L=6000 16,0
14 | Tpy6a NN «MKAMJACT>» SN8 693/600 L=6000 21,5
15 | Tpy6a MM «MKAMJIACT» SN8 &1926,/800 L=6000 38,0
16 | Tpy6a MM «MKAMJIACT» SN8 &11162/1000 L=6000 55,5
Konbuesas xectkoctb SN 10
1 | Tpy6a NN «MKAMJACT» SN10 &160/139 L=6000 1,8
2 | Tpy6a MM «MKAMIACT» SN10 &200/174 L=6000 2,0
3 | Tpy6a NN «MKAMJIACT» SN10 @225/200 L=6000 3,0
4 | Tpy6a NN «MKAMJIACT» SN10 ©@250/217 L=6000 3,5
5 | Tpy6a NN «MKAMJIACT» SN10 @285/250 L=6000 4,0
6 | Tpy6a MM «MKAMJIACT» SN10 @315/275 L=6000 6,0
7 | Tpy6a NN «MKAMJIACT» SN10 &340/300 L=6000 6,5
8 | Tpy6a MM «MKAMJIACT» SN10 3400/348 L=6000 | 2248-010-50049230-2014 NKAMNACT 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 NN «MKAMJIACT» SN10 @578/500 L=6000 16,0
12 | Tpy6a MM «MKAMJIACT» SN10 @630/542 L=6000 19,0
13 | Tpy6a MM «MKAMJACT» SN10 &693/600 L=6000 27,5
14 | Tpy6a MM «MKAMJACT» SN10 &1926,/800 L=6000 43,5
15 | Tpy6a N «MKAMJIACT» SN10 &1162/1000 L=6000 61,5
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MpunoxeHue I' [Npumepsbl 3anonHeHus cneumndukaumumn
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Tun, mapka,

3aBoa-

g © ; c
g‘ HanmeHoBaHue o6o3HavyeHue usrotoeun- | 3 S s
a N TEXHUYECKas XxapakTepucTuka AOKYMEHTa, Tenb/no- ‘E“ E: E
c OMPOCHOro NUcTa 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 NN «MKAMNIACT» SN16 @462/400 L=6000 12,5
10 | Tpy6a MM «<MKAMIACT» SN16 @500/432 L=6000 16,0
11 | Tpy6a MM «MKAMJACT» SN16 &578/500 L=6000 18,0
12 | Tpy6a N «UNKAMIACT» SN16 @3630/542 L=6000 21,5
13 | Tpy6a MM «MKAMIACT» SN16 @693/600 L=6000 30,5
14 | Tpy6a N «MKAMIACT» SN16 ©@926/800 L=6000 49,5
15 | Tpy6a MM «MKAMNJIACT» SN16 &1162/1000 L=6000 77,0
CoepuHuUTENbHbIE AeTanu

1 MydTa coeamHuTensHas ans MM tpyosl MKAMJACT

2225/200
5 MydTa 3awmtHas gns npoxoaa MM Tpy6bl

MKAMJACT @225/200 yepes cTeHKy /6 konoaua

Mepexon Ha cTaHOapTHOE pasbemMHoe dhnaHLeBoe
3 COE}J,VIHSHVIe Hap‘E.l/:)HyTp. FI/)IKAI'IJ'IACT(D ) VKAMTIACT

OTtBOA (15, 30, 90)° MM Hap./BHYTP. UKATIJIACT -
5 | TpoiiHmk 90° MM Hap./BHYTP. UKATJIACT -
6 Mepexopn ons coeanHeHus Tpyd ma MM ¢ Tpybamn i

13 HMBX Hap./BHyTp. MKATIJTIACT

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

C}m KAMMAACT®
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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






