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HacTosuiee MeToanyeckoe nocobme CoaepXnT ykasaHnsa 1 pekoMeHaaLmm no NPpoeKTUPOBaHUIO U MOHTaXy Ha-
PYXHbIX CETe CMCTEMbI BOOOOTBEAEHMS N3 NonAMnponuieHoBbIx (M) rodprpoBaHHbIX TPYO C ABYXCNOMHOM CTEHKON.
MpuBeaeHbl pekomMeHaaumMn No rmgpaBanyeckomMy pacyeTy, Npokiagke n MoHTaxy Tpy6onpoBoaOB, TPaHCNOPTU-
poBKe, CKIaAMPOBaHNIO U XpaHEeHUIo TpyO.

BbinonHeHmne pekomeHngaumii gaHHoro nocobus n ClM 399.1325800.2018 ob6ecneunT cobnogeHme 06s3aTesbHbIX
TpeboBaHUIN K HAPYXXHBIM CETSIM CUCTEMbI BOOOOTBEAEHWNS, YCTAHOBIIEHHbIX AEACTBYIOLLMMN HOPMATUBHBIMY aKTamU,
B TOM ymcne CIM 32.13330.2012 «Kanannzdaums. HapyxHbie cetu n coopyxeHusi», CIM 129.13330.2019 «HapyxHbie
CeTU 1 COOPYXEHUS BOOOCHAOXeHUs 1 kaHanu3aumm», CIM 45.13330.2012 «3emnsiHble COOPY>XEHUs!, OCHOBaHMS
1 GyHOAMEHTbI».

MeToaunyeckoe nocobue npegHasHa4eHo angd NPoOeKTHbIX, Hay4YHbIX, CTPOUTE/IbHbLIX N 3KCIMJ1lyaTauNOHHbIX OpraHn-
3aumin, Cneunanmn3npyromnxca Ha Hapy>XHbIX CETAX CUCTEM BOZLOCHAOXEHNSA 1 BOOOOTBEAEHUS.

CocTaBunu 1 NoaroToBUIIN:
M. B. Hazapos, O. B. CMvpHoBa
AunsanH: T. E. HuknutnHa
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MKAMJTIACT - coBpeMeHHOe NMpon3BOACTBO MNOJIMMEPHBIX TPYO U PUTUHIOB 1 CUCTEM BOAOCHAOXEHMS, BOOO-
0TBeAEeHUs!, ra30CHAOXEHUS N TEXHONIOrMYeckmx Tpy6onpoBoaOoB.

3aBop yCnewHO co4YeTaeT B cebe BbICOKYIO KBanMduUKaLmMio TEXHNHECKOTO 1 NPON3BOACTBEHHOIO NEPCcCoHana,
a Tak>Xe OnblIT, Hapa6OTaHHbIl7l B Npon3BoacTBe NOJIMMEPHbIX TDY6 1 BOBMOXHOCTM EBPOMENCKOro O60pyﬂ,OBaHVIFI.

[lns npoBeaeHust UCMNbITaHUIA CbiPbst U FOTOBOI MPOAYKUMK 3aBOA, pacrnoniaraeT COBpeMeHHol nabopaTopuei
KOHTPOJIA Ka4eCTBa, rae CTPOro OTCNIEXMBAIOTCS CBOMCTBA MCXOOHbIX MaTEepUasnoB, a Takke COOTBETCTBME MOTOBbIX
TPYO 1 GUTUHIOB TPEebOBaAHNAM HOPMATMBHbBIX AOKYMEHTOB.

Cneunanuctbl MKATMJIACT obecneumBaloT 3akas3ymkam TEXHUYECKYIO WU KOHCYNLTALMOHHYIO MOAAEPXKKY OT NpPO-
eKTUPOBaHUSA [0 caaym oobekTa.

C 2006 roga npeanpusaTne NPOXoanT PErynsipHbll BHELLHWIA ayauT Ha COOTBETCTBME CUCTEMbI MEHeIXXMeHTa
kavectBa ctaHaapTy ISO 9001 n nmeeT COOTBETCTBYIOLLMIA CEPTUPUKAT.

B 2008 roay npoaykuus MKAMJACT «[ByxcnoriHble roppupoBaHHbie TPyObl M3 NOAUMPONuUIeHa» NpuaHaHa rno-
6eanTenem KoHkypca no kadyecTtBy «CaenaHo B [etepbypre».

2011 - MKAMNACT - naypeat npemun NpaButenbctBa CaHkT-MNeTepOypra no kayecTsy.
2014 - NIKAMNACT - naypeaT BCEPOCCUNCKOM NpeMnn «HaumoHanbHaa Mapka Ka4ecTea».

2016 — MKAMNACT Harpaxaen aunnomom 3a lll mecto n ynoctoeH npemueit MNMpasutenbsctea CaHkT-MNeTepbypra 3a
«JIy4LINIA MHHOBALMOHHBIM NpoayKT — 2016» B HoMnHaummn «CTponTtenscTBo, XXKKX v KOMNO3ULMOHHBIE (MOSIMMEPHLIE)
Martepuanbl».

— UKAMNACT HarpaxaeH aunnomMom 3a | mecto B KoHkypce MpaeuTtensctea CaHkT-MeTepbypra «3a ka4ecTBo
TOBapOB (MpoAyKUnK), paboT 1 yCayr».

2017 - UKAMNACT HarpaxgeH gunnomom 3a |l mecTo B kKoHkypce MpaeuTtenbctea CaHkT-MNeTepbypra «3a kayecTBo
TOBapOB (MPOoAyKUMKN), PaboT 1 yCnyr».

2018 — MKAMNACT HarpaxgeH amnaomom 3a lll Mecto B KOHKypPCe B KOHKYPCE MHHOBALLMIA.
— MIKAMNACT HarpaxaeH aunnomMom 3a | Mmecto B KoHkypce MpaBuTtenbctea CaHkT-MeTepbypra «3a kayecTBo
TOBApPOB (MpoayKuuun), paboT 1 yCnyr».

2019 - MKAMNACT BCTynun B accoumaLmio npon3soanteneit TpybonpoBOAHbIX CUCTEM.

2020 — MKAMJIACT npoBén nepBblii CNET ANEPOB.
— MIKAMJTIACT paboTan B LUTAaTHOM pexume HECMOTPS Ha 3aNMAEMMOSIONMYECKYIO CUTYaLIMO B MUPE.

2021 — UKAMJACT sctynun B Accoumaumio NMonmumepHon MHTerpaumn.
— MIKATJTACT npuHsan yqactme Bo Bcepoccuiickom BOAHOM KOHIPECCE B Ka4eCcTBe Crvkepa.

2022 — KAMJACT Bctynun B Poccuiickyto accoumanmio BoAOCHabXeHWs 1 BogooTeeaeHus (PABB).
— NKATIJTACT npomn3BEN YCTAaHOBKY M YCMELLHbIM 3anyCK HOBOM 9KCTPY3MOHHOW NUHUKN A9 NPON3BOACTBA
rodprpPOBaHHbIX MOAUMPONUIEHOBBIX TPYD HapPYXXHbIM AnameTpom oT ID 500mm o OD 630Mm.

2023 - KAMNACT, nobeautenb B HOMUHaUMK «KpyrnHble NPOMbILLIIEHHbIE NPEANPUATUS» B KOHKYPCE Ha COMCKaHne
Harpaabl MNMpaBsutenscTea CaHkT-lMeTepbypra — No4eTHOro 3Haka «3a Ka4ecTBO (NpoayKuumn) padoT 1 ycnyr».

2024 — KAMJIACT npoun3BEn yCTaHOBKY M YCMELLUHbI 3anyCck HOBOM POTO(MOPMOBOYHOM MaLUVHbI, 4SS YBEJINYEHUS
o6bemMa Npon3BoACTBA KOJIOALLEB.
— MIKAMJTIACT akkpeamToBas CBoio labopaTopuio.

www.icaplast.ru NKAMNNACT®
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O6was TexHuueckas nHopmaums

Paspen 1.
O6was TexHnuyeckas nHpopmauus

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

® BbICOKas KOJbLIEBAs XXECTKOCTb (knacc xxectkocTn SN8, SN10, SN16 n SN24);
® [10NMYCTMMOCTb TeMMepaTypbl CTOYHbIX Boa a0 100 °C;

® KOPPO3MOHHAsA CTOMKOCTb;

® BbICOKas XMMN4eCKasi CTOMKOCTb;

® YCTONYMBOCTb K BO3AENCTBMIO BNyXXOAtOLLMX TOKOB (HE 91EKTPOMNPOBOAHbI);

e BblCOKasi CTOMKOCTb K rnapoabpasnBHOMY M3HOCY;

e BbICOKasi MPONyckHasi COCOOHOCTb;

® HM3Kas LLePOXOBATOCTb 1 MPaAKTUYECKOE OTCYTCTBUE 3apacTaHus Tpyo;

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

e Masblil BEC TPyO (IErKOCTb TPAHCNOPTMPOBAHUS, MPOCTOM 1 ObICTPbLIA MOHTaX);
® BbICOKAsi PEMOHTOMNPUrOAHOCTb;

® repMETUYHOCTb COEANHEHWIA;

® CpPOK cny0Obl He meHee 50 ner.

Copramenrt MMM roppurpoeaHHbIX TPY6 Ans cucteM BofooTBEAEHUS

MonunponuneHoBblie roppupoBaHHblie Tpyobl SUNSET ons cucteM BOAOOTBEAEHUS BbINYCKAOTCS AMAMETPOM
o1 110 go 1000 mm.

Tabnua 1.1
Knacc xectkoctu HopmaTuBHbIn LOKYMEHT
SN 8 TY 22.21.21-040-50049230-2024
SN 10 TY 22.21.21-041-50049230-2024
SN 16 TY 22.21.21-040-50049230-2024
SN 24 TY 22.21.21-041-50049230-2024

le/l KAMNAACT’ www.icaplast.ru
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CoptameHT MM rodppupoBaHHbIX TPYO

Puc. 1.1. Toyba SUNSET c pactpybom ucri. 1 (c noCTosIHHOM BbICOTOM rogpa)

Puc. 1.2. Tpyba SUNSET c pactpybom ucn. 2 (¢ yMeHbLLUEHHOW BbICOTOM roppa B Mecte coeanHeH s ¢ pacTpybom)

IaVUn Y 2

WAW/AAN

Tabnvua 1.2 = A
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
800 685 860
926 800 948
1000 850 1065
1145 1000 1165

www.icaplast.ru CJMKA”"ACT®
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O6was TexHuueckas nHopmaums

Tabnvuya 1.3
PacueTHasa macca Tpy0, kr. HommnHanbHble puameTpbl cepun DN/OD

HapyxHbiin BHyTpeHHu TeopeTuuyeckas macca, Kr/wr
avameTtp D (OD), mm anameTp D,, MM L, mm SN 8 SN 10 SN 16
110 96 6135 4,12 4,62 5,04
160 139 6120 7,67 9,11 10,7
200 174 6120 9,53 10,6 14,5
225 200 6120 141 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 89,5
630~ 542 6230 89,1 103 115
800 685 6270 149 160 177
1000 850 6350 217 235 268

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

R ETOCT ] BHyTpeHHuI TeopeTuueckas macca, Kr/wr
pvameTp D, Mm avametp D, (ID), mm L, mm SN 8 SN 10 SN 16

285* 250 6150 20,1 21,7 29,9
340* 300 6220 32,2 35,4 45,2
450 400 6400 55,8 60,5 68,1
562 500 6345 82,2 91,3 101
677" 600 6420 109 128 140
926* 800 6350 239 250 255
1145* 1000 6350 311 326 342

* Tpy6bl C UHTErPUPOBAHHBIM PACTPYBOM U C YMEHbLLEHHOV BbICOTOM rogpa B MECTe COeANHEHUs C PacTpyboM

Tpybbl kKaHanM3aLUMoHHbIE roppPUPOBaHHbIE C MHTErpUPOBaHHbIM PacTpPyboM nocTassioTcst paboyer avHou 6,00 m. Tpybbl
SN8 u SN10 gunametpom 110-1000 mm , a Takxe Tpy6bl SN16 gnametpom 400-1000 MM rpon3BoAsTCSs: C pacTpyboMm v rnocTaB-
JII0TCS B KOMIIekTe ¢ 1 pe3anHoBbIM yriioTHUTesnem. Tpybol SN16 aunametpom 110, 200-340 mm npounsBoasTcsl 6e3 pacTpyba
M MOCTaBASIOTCS B KOMIeKTe ¢ 1 My@dToi n 2 pe3nHOBbIMU YII/IOTHUTENISIMU.

Tpy6bl SN 24 Bcex avamMeTpoB n3rotaBamBaloTcs 6e3 pacTpyba v nocTaBasioTcsl B KOMrsiekTe ¢ 1 My@Tori u 2 pe3anHoBbIMU
yrnnoTHuTensmu. lpenenbHoe OTK/IOHEHWE UTMHBLI OT HOMUHAIbHOM He 6osiee 1 %. 1o cornacoBaHuio ¢ 3aka34nkom MoryT ObiTb
M3roTOB/IEHBI TPYObI APYrOM [JINHBI.

Macca 1pyb6 ¢ konbLeBovi xecTkocTbio SN 24 npegocrasnseTcs no 3anpocy.

MonunponuneHoBsie rodppupoBaHHbie TPyOobl SUNSET knaccom konbLeBoii xxecTtkocTu SN 24
paspaboTaHbl AJi9 YCNOBUI NPOKaAKuU C NOBbILLEHHbIMU TPe6OBaHUSMU K NPOYHOCTU TpyGonpoBeoaa.
K Takum ycnoBusmM MOXXHO OTHECTU CTPOUTENbCTBO:

® B rOPHOPYAHOW NPOMbILLSIEHHOCTY;

* Ha nogpabaTbiBaeMbIX TEPPUTOPUSNX;

® 06BLEKTOB M0 NepeBasike rpy3oB (B TOM YMC/IE MOPTOBbLIE COOPYXKEHNS U KOHTEHEPHbIE TEPMUHATTbI);
® a3pOopPOMOB;

® MYCOPHbIX MOJINIOHOB.

Momumo 3Toro, Tpybbl C NMOBbLILLEHHOW KOJIbLLEBOW XECTKOCTbIO CleayeT NPUMeEHsSTb Ha 0O0BbEKTaxX C BbICOKOWA

TPAHCMOPTHOM U FTPYHTOBOW Harpy3kom.
Tpy6bl srotasnmeaioTca no TY 22.21.21-025-50049230-2023 11 N0 TEXHUYECKUM TPeOOBaHUAM COOTBETCTBYIOT

FOCT P 54475-2011.
CJMKAHHACT® www.icaplast.ru
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Tpy6bi rodppurposaHHbie ¢ nepdpopaumnen aByCcTeHHble
AN APEHAXHbIX CUCTEM

LpeHaxHble TPpyObl — OCHOBHOW 9N1IEMEHT APEHAXHOW CUCTEMbI, KOTOPas 3aLUMLLAET TeppUTOPUK, 30aHUS N CO-
OPY>XEHUS OT MOATOMNSIEHUS.

MpenmyliecTBa NPUMEHEHUS APEHaXHbIX NOJIMMEPHbIX ropPUPOBaHHbIX TPYO
C ABYXCJ/IOMHO CTEHKOMN:

e pasnunyHble knacchl xectkocTn (SN8, SN10, SN16 n SN24) onga npyMmeHeHUs B MtoObIX YCIOBUSX aKCMyaTaunu;
® [IBYCTEHHasi KOHCTPYKLUMS AN MPOYHOCTM 1 MPOMYCKHOWM CNOCOBHOCTY;

e ObICTpoe 1 3DDEKTMBHOE pacTpyOHOE COEAUHEHNE;

® cpok cnyx06bl He meHee 50 neT.

Tpy6bl BbiNyckatoTcs B cooTBeTcTBMM ¢ TY 22.21.21-016-50049230-2018.

120°

Tun 1 Thn 2

60-70°

60°

Tun 3 Tl/;ﬂ 4
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HapyxHbiin guameTtp D, Mmm BHyTpeHHU anameTp d, MM BoponpuemMHbie 0OTBEpCTUS
DN/OD, mm DN/ID, mm LWnpuna W, mm Onvna L, Mm
110 91 2,8 11-13
160 139 2,8 16-20
200 174 2,8 20-29
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

Tpy6Gbl MOTYT BbirlyCKaTbCsl C KPYTibIMy BOAOMPUEMHbIMY OTBEPCTUSIMIU COOTBETCTBYIOLLMX nioLuaaeri no tabavue (Wx L).

B 3aBMCMMOCTI OT yCNOBWUIA NPoeKkTa, KONYECTBO BOAOMNPUEMHbIX OTBEPCTUM N NX PACMOIOXEHNN MOXET onpe-
0ensaTbCs pacyeToM UM NPUHUMATLCS UHBIMUY, YEM YKa3aHO B AaHHOM MeToanyeckom Mocobuun.

le/l KAMNAACT’ www.icaplast.ru
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CopTameHT coeguHUTENBbHBIX geTtanen’

MonunponuneHoBble roppupoBaHHbie TPyobl SUNSET komnnekTytoTcs
Heo6x0AUMbIM aCCOPTUMEHTOM COEeAVMHUTESIbHbIX AeTaNnei:

e MydTa coeamHUTENbHAs C YNOpPOM;

e MydTa AN Npoxoaa Yepes CTEeHKY x/6 konoaua;

e MydTa peMOHTHasa 6e3 ynopa;

® YMJIOTHUTESIb PE3VHOBBI;

e OTBOAbI;

e TpoliHMKN 90°;

® nepexof Ha CTaHOapTHOe pasbeMHoe GiaHLLEBOE COeANHEHNE;
e nepexof Ha Tpyby MBX.

CraHpapTHbIE COEANHUTESbHBIE AETANIV U3rOTOBASIOTCS METOAOM JINTbS MOA, AABNEHNEM, MEXaHNYECKO 06paboT-
KOW, CBApPKOW BCTbIK. CneumnanbHble (MHAMBUAYaNbHbIE) COEAVHUTENbHbIE AeTaNn NPOM3BOAATCS NO COrNaCOBaHNIO
¢ MoTpebutenem MeTo0M CBapPKM BCThIK U/UN C MOMOLLLbIO PYYHOrO SKCTPYAepa.

®PoTo 1.1.
CoeauHutenbHbie getamm anas [ rogppurpoBaHHbix Tpy6 SUNSET

Cnocobbl coeguHeHus Tpy6

Puc. 1.3a.
CoeaunHerwme [ rogppupoBaHHbix Tpy6 SUNSET, nmeroLmx nHTerpupoBaHHbIV pactpyo

" [1o/IHbIVi COPTAMEHT 1 FeOMETPUYECKME NapamMeTpPbl COEANHUTENbHbIX AeTaneli npueeaeHs! B [punoxeHmnn A.
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Puc. 1.36.
CoeauvHeHwue [ ropppupoBaHHbix Tpy6 SUNSET npy noMoLum coeanHUTEbHOM My )Tkl C YriopoOM

Puc. 1.3B.
CoeauHenne 1 roppupoBaHHbix Tpy6 SUNSET BHyTpeHHUM anameTpom 800 v 1000 mm

MM rodppuposaHHbie Tpyobl SUNSET nerko 1 66ICTPO MOHTUPYIOTCS C MOMOLLbIO pacTpyba 1M coeamHUTEsNTbHON
MyPThI.

BHyTpeHHuin anameTp pacTpyba (CoeanHNTENbHOM MydTbl) LOMKEH COOTBETCTBOBATL HAPY>KHOMY AMAMETPY TPYObI
C Jonyckamu, npeaycMOTPEHHbIMY HOPMATUBHOW LOKYMEHTaLUMEN.

My®Tbl MMEIOT LOCTATO4YHYIO OJINHY, KOTOPas MO3BONSET BCTABUTb FOPPUPOBAHHYIO TPYOY B MydTY HA IyOUHY He
MEHee TPEeX LWaroB Npodus ¢ KaXaon CTOPOHbI N1t 06ecneyeHunst XECTKOCTU U COOCHOCTU CUCTEMBI.

Jlio6oe ropusoHTanbHOE nnu BepTukanbHoe oTknoHeHue MMM roppurpoBaHHbix TPyd0 SUNSET obecnevvBaeTcs
3a cyeT n3rnba tena Tpyobl, a MydTa rapaHTUpyeT 0OCEBOE COeanHeHME 6e3 HapyLLEHWS COOCHOCTW COEANHSAEMBbIX
TpyoO.

YNNoTHUTENb PE3NHOBBINM CNeunanbHOM KOHCTPYKLIMM yCTaHaBIMBAETCS Mexay pebpamu, npuyem ynjaoTHSIo-
Wnii npodunb («93bI40K») A0/HKEH ObITb HaNpaBJ/ieH B CTOPOHY, NPOTUBOMNOJIOXHYIO Hanpas/ieHnIo BBoAa
TPYObI.

[na obecneyeHns kaueCTBEHHOro pacTpyObHOro coeanHeHs NoIMNPONUIEHOBLIX FodprpoBaHHbIX TPYO SUNSET
BHYTpPeHHUM anameTpom 800 1 1000 MM ynioTHUTENbHOE KOJbLIO criedyeT pacrnonaraTtb rnocie BToporo pebpa
roprMpoBaHHON MOBEPXHOCTU TPYObI (BO BTOPYIO BNAANHY).

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

YcTtaHaBnmBas coeguHUTeNbHyo My@dTy Ha roppurupoBaHHyio TPyOy, HEOOXOOMMO BHYTPEHHIOIO MOBEPXHOCTb
MyPThl (pacTpyba) 1 HapyXHYIO MOBEPXHOCTb YMJIOTHUTESNIbHOMO KOJbLLA MOCSIE e YCTAaHOBKW NMOKPbITb CUJIMKOHO-
BOW cMa3Kown'. Henb3si NpUMEHNATb XNPO- U MacloCOAEPXaLLMe CMasKu, T. K. 9TO BeAET K pa3pyLLUEeHNI0 PE3UHOBOIO
yNAoTHUTENS. YCTaHoBKa MydTbl MPON3BOAMTCS C NOCTOSHHLIM M OAMHAKOBO pacnpeneneHHbIM ycunmem. PekomeH-
nyetcs naberatb NpUMeHeHUs NtodbIX yaapHbIX BO3AENCTBUN (0TOOMHbLIX MONOTKOB, KyBasg v T. M.), KOTOPbIe MOryT
NPUBECTU K NOBPEXAEHUSM MYPTbl 1 YMIOTHUTENBHOIrO PE3VMHOBOIO KOMbLIAZ.

YNNoTHUTENb PE3MHOBbLIN YCTaHABINBAETCS B NEPBOM OT TopLa yrnybneHun npoduns rodbpuposaHHon TpyObl.

" BMEeCTO CU/IMKOHOBOWV CMa3Ku 0MyCKaeTcs MPUMEHEHNe HacbILL@HHOro BOAHO-MbI/IbHOrO pacTBopa (B C/iy4ae MOHTaxa npu oTpuLaTesibHbIX
TEMreparypax — CMECY HaCbILLEHHOIO BOAHO-MblIbHOrO PacTBoOpa, [MMLepuHa v crnmpTa,).

2 [pun oTpULaTesIbHbIX TEMIEepPaTypax OKpYyXaloLiel cpeabl 31aCTUYHOCTb PE3UHOBLIX YIJIOTHUTE/bHbIX KOJIEL, CHUXAETCS, YTO MOXET 3aTPyAHUTb
MOHTaX BPY4HYI0 TPy60rnpoBoAoB avameTpom 250 Mm 1 6onee. B crydae MoHTaxa pacTpyOHbIX COEAMHEHW MPY HSKUX TEMIepaTypax OKpyXaroLLei
cpenbl PEKOMEHAYETCsI CHSITb PE3VHOBbIE YI/TIOTHUTE IbHbIE KOJbLAa M epes MOHTaXoM pa3orpeTs ux B ropsiyeri Boge (makc. 80 °C).
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Peska Tpy6

Mpwn HeobxoammocTu MM rodpprpoBaHHasa Tpyba MoxeT ObiTb OTpe3aHa B pas-
Mep Mpu NOMOLLY NIkl C MENKUMU 3yObsiMun. Paspes BeaeTcs nepneHankynsapHoO
npoaoJSibHOM ocu TpyObl NO BNaguvHe mMexay AByMs pebpamu roppupoBaHHOMN
TPybbl TaK, 4TOObLI B pe3ynbTaTe UMEeTb POBHbIN Kpai. MecTo pe3kn peKoOMeHAyeTCa
3a4MCTUTb U BbIPOBHATL. [lenatb dacky Ha 0Tpe3aHHOM KOHLLe TPyb He TpebyeTcs.
OcTtaTtku Tpyd Takxke MoryT OblTb COeAMHEHbI Mexay cob0 Npy NOMOLLM coean-
HUTENbHbIX MYDT. Puc. 1.4.

Peska [ ropprpoBaHHbIX TPYO

CoepuHeHue ¢ Tpy6ammu us apyrux marepumanos

MonunponuneHoBble rodprpoBaHHbie TPyobl SUNSET MoXHO coeamHaTb ¢ TpyGamu moboro tmna' ¢ noMoLLbio
cneumanbHbiX GUTUHIOB.

Puc. 1.5.
CoenviHeHrue [ rogppuposaHHoii Tpybsl SUNSET ¢ Tpy6oii nd HIMBX

Puc. 1.6.
lMepexona N1 rogppupoBaHHori Tpybsl SUNSET Ha padbemHoe ¢raHLeBoe coeanHeHne

" [1o/IHbIGi COPTAMEHT 1 FeOMETPUYECKUE NMapamMeTpPbl COEANHUTENbHbIX AeTaneli npueeaeHs! B [punoxeHmnn A.
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npoeKTMPOBCIHMe Tp)’6OI'IPOBOp,OB HAPYXHbIX ceTen BOAOOTBEAEHUSA
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Paspen 2.

MpoekTupoBaHue TpybonpoBoAOB HOPYXHbIX

ceTey BogooTeBeaeHus

Pusnko-mexaHuyeckme cBOMUCTBA nonunponuieHa

MM rogppuposaHHbie Tpyobl SUNSET npounsBoasTcs 3 nonmnponunena énokcononmmepa (PP-B) co cBoicTBamu,

yka3aHHbIMKM B Tabn. 2.1.

Tabnmua 2.1

CsoiicTtBa maTtepuana MM roppupoBaHHbiX TPYO0 SUNSET

HaumeHoBaHue nokasarens EpviHuubl nuamepeHus 3HauyeHue
MnoTHOCTb r/cm® 0,9-0,91
I'IOKa3aTenb;s:?:rc;;lsss(:fgi? npu 230 °C, A T 0.3.0,5
[Mpenen Teky4ecTy Npu pacTaKeHnn MMa 24-32
Mopaynb ynpyrocTt npu pacTsaXkeHun, He MeHee MIMa 1300
OTHOCUTENBHOE YANIMHEHWE NMPU pa3pbiBe % 300-700
YnapHas Ba3kocTb no Lapnu ¢ Hagpe3om: npun +23 °C KK/ M2 > 35-60
npu —20 °C KX/ M? 4-7
KoadpdrumeHT NMHENHOro Ten0Boro MM/MC 0.12-0.14
pacLumpeHus
JnanasoH TemnepaTyp MOHTaxa G ot —-20 po +40
Jurana3oH Temnepartyp aKcrnayaraumm °C Ao 60, KT(‘)I’I;%%DGMGHHO

lMpuBeneHsl gaHHbie komnaHuii: Sabic, BASELL, BOREALIS, Total Petrochemicals — npovasoanTeneri n noctaBLUNKOB CblpbS,
MCroJIb3YyeMOoro A5l MPOu3BOACTBa roppupoBaHHbix 11 Tpy6.

MonunponuneH, NPUMEHsIEMBbIN Ans Npou3BoacTBa rodpupoBaHHbix Tpyd SUNSET, o6nagaet A0NroCcpoyHOin
CcTabunbHOCTLIO, 06ecneynBaeT NPEeBOCXOAHbIE MOKA3aTENM CTOMKOCTU K KOJbLLEBOMY HaMpsiKeHUO U yaapHOMY
BO3AENCTBUIO NPU HU3KNX TEMMNEepaTypax.

Mmapasnuueckuin pacuer cetein us MM roppuposanHbix TPYy6

MvpopaBnuyeckmne xapakTepucTukm cetei BogooTeeaeHns na Ml roppupoBaHHbIX TPYO onpenensoTcs Ux Ham-
©0onbLUEen NPONYCKHOW CNOCOBOHOCTbLIO NPY 3a4aHHOM YKJIOHE U MJI0LLAAM XWUBOIO CEHEHNS NMOTOKA.

[ns npoekTnpoBaHus ceTeil BOAOOTBEAEHMS MPUHUMAETCS OE3HANOPHbI PEXMM OBVXEHUS XNOKOCTU C HaCTNY-
HbIM (0,5-0,8) HanonHeHnem Tpy6. Cnenyet UMETL B BUAY, HTO B CETSAX, NPeAHa3HAYEHHbIX AN TPAHCNOPTUPOBKN
DOXAEBbIX BOL, PACHETHbIE PACXoAbl HAbNAATCS HEe Yallle OAHOro pa3a B HECKONbKO neT. CnenoBaTtenbHo, BOAO-
oTBOASLME ceTn paboTaloT B 6e3HANOPHOM PEXUME MPY YacTUYHOM 3anofIHEHUN. ITOT pexnm obnagaeT psaom
OTINYNTESbHBIX 0COOEHHOCTEN Nepe HaNnoOPHbIM.

B ceTsax BooooTBeAeHUs He06Xx0aMMOo 0OecneymBaTb HEKOTOPbIV PEe3epPB XMBOI0O ceveHns Tpydonposoaa. Yepes
CBOOOLHYIO OT BOAbl BEPXHIOID YaCTb CeveHUs TPyObl OCYLLECTBASIETCS BEHTUNALMS PA3BETBIEHHOW BOOOOTBOAS-
weri cetu. Mpun aTOM 13 TPYBONPOBOAA HENPEPLIBHO yAANSAOTCA 06pasyoLmecs B BOAE rasbl, KOTOPbIE OCIOXHSAIOT
aKkcnyaTaumio ceTen Bo4OOTBEAEHWS.

B CTO4HbIX BOAax Takke COAepXXaTCs HEPaCTBOPUMbIE MPUMECH OPraHNYECKOro N MUHEPATbHOMO MPOVCXOXOEHMS.
MepBble MMEeT HeBObLLYIO MIOTHOCTb M XOPOLLIO TPaHCNOPTUPYIOTCS NMOTOKOM BOAbl. BTOpble (Mecok, wnaku v ap.)
MIMEIOT 3HAYUTESNbHYIO MIOTHOCTb Y TPAHCMOPTUPYIOTCH NNLLB NPU ONpeaeneHHbIX CKOPOCTSX ABMXEHNS XXUAKOCTU.
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MoaTomy BaxkHENLLNM YCNIOBMEM NPOEKTMPOBAHWS CETEN BOO0OTBEAEHMS SIBNISIETCSH 06ecneyveHne B Tpybonposoaax
Npu pacyeTHbIX pacxonax HeEOOXOANUMbIX CKOPOCTEN ABUMXEHMUS XUAKOCTN, UCKIOHaOLWMX 06pa3oBaHme MNoTHbIX
HECMbIBAEMbIX OTIOXEHUIA.

[nanpoeeneHus ruapaenmyeckux pacyeTos MM rodprpoBaHHbIX TPYO C ABYXCIIOMHOM CTEHKO MCMOJIb3YI0TCS dhOop-
MyJibl 415t TMAPABANYECKOr0 pacyeTa, HOMOrpaMmbl 1 Tabnuubl’ B cooTBeTCTBUM € TpebosaHuamu CIM 40-107-2003
1 CM 32.13330.2012. Tabnuvupl ong rmapaBnamMyecknux pacC4yeToB Takke npmeBeaeHsl B MNpunoxeHun B.

MvapaBnnyecknin pacyeT caMoTedHbIX TPYOONPOBOAOB 3aK/IOYAETCS B ONPEAeNeHNN X AuaMeTpa, yKJIoHa, Hamnos-
HEHUS 1 ckopocTn. OBLIYHO UCXOAHBIM AJ1S MPOBeAEeHUs pacyeTa ABISeTCA Pacxoa,, KOTOpPbIii onpeaensaeTcs
B NMEepBYIo o4yepesb.

M3BeCcTHO, YTO MakcUMasbHbIN pacxod Boabl B Tpybax Habnogaetcs npu HanonHeHun h/d = 0,95, noatomy
HanosNHeHne 6osblle 3TOr0 3HAYEeHUs NPMHMMaTh HelenecoobpasHo. PacyeTHble HaNoONHEHNS PEKOMEHAYETCS
NPVHUMAaTb AaXe MEHbLUE 3TOro 3Ha4YeHMs MO CNeayLWmMM NpuinHam. Bo-nepsbix, Npyu onpeaeneHnmn pacyeTHbIX
pacxofoB He y4yuTbIBaeTCS kosiebaHne 3Ha4YeHMI B Npeaenax 4aca CyTok, Koraa MOXeT Habnoaatbcst MakCcrMarb-
HbIli pacxof. A 310 konebaHe MOXET OblTb 1 B MEHbLLYIO, U B 60JbLUYIO CTOPOHY. BO-BTOpbLIX, BCNeacTBUE HEPaB-
HOMEPHOCTU ABUXEHUS BOAb! HAMOSIHEHME OTAENbHbIX YHaCTKOB TPYOONpPoBOoAa MOXET ObITb 6OJbLLE PACYETHOrO.
B uenax ncknoyeHns NoaTONNEHWS MPU PACHETHBIX YCIIOBUSIX HanoHEHWe B TpybornpoBoaax 6bITOBOM BOOAOOTBO-
OsLen ceTn pekoMeHayeTcs npuHuMath He 6onee 0,8.

B Tpy60onpoBoaax MMBHEBOM KaHaNM3aLMmM U BOAOCTOKAX NMOJHbIX pa3fefibHbIX CUCTEM BOAOOTBEAEHUS, @ TaKXKe
B 00LLeCnIaBHbIX TPYOONPOBOAAX MPU PACHETHBIX YCIIOBUSIX HAMOJIHEHNE PEKOMEHAYETCH NMPUHNUMATL PaBHbIM 1, T. €.
MOJHLIM. ITO OOBSACHAETCS TEM, HTO PACYETHbIE YCIOBUS B 3TUX TPYOONpPOBOAax HabnoaaloTcs BeECbMa peako. Takmm
00pa3oM, 3HAUMTESIbHYIO YaCTb BPEMEHM 3T TPy6onpoBoab! OyayT paboTaTb NPY HaCTUYHOM HaMOJIHEHUN.

Pacxop, cTouHbIX BOA, B BOAOOTBOASLLMX CETSAX UBMEHSIETCS B LUMPOKMX Npeaenax oT onpeaeneHHoro MMHUManbHOro
[0 N3BECTHOIO MakCMMasibHOr0, KOTOPbIV MPUHMMAETCs 3a pacyeTHbl. ObecnedmBaTb BO3MOXHOCTb TPAHCMOPTU-
pOBaHMsa BCEX NPUMECEN MOTOKOM BO BCEM AMana3oHe pacxofoB, B TOM HYMCIE Y NPY MUHUMAJIbHOM, He NpeacTaB-
NIIeTCS BO3MOXHbIM, T. K. 3T0 NoTpeboBano 6bl Npoknanxku TpybonpoBoaoB ¢ 60/bLLMMM YKIIOHAMK, a 3TO NPUBESIO
Obl K VX 3HA4YMTESbHBIM 3arnybneHvsaM. B HacTosiLLee BpeMsi pacyeT TpyGonpoBOA0B NPOU3BOAMTCS NPWY YCIOBUN
noazepxaHus Tpyd B He3arpsi3HEHHOM COCTOSIHMM MPY MakCUMasibHOM pacyeTHOM pacxoae. Takum obpasom, npu
MUHMMasbHBIX pacxoaax B TPyOonpoBoAax AOMYCKaTCS OTIOXEHUS, HO NPU OOCTUXEHMM pacYETHOrO pacxona
TpybonpoBOabl A0JIXHBI CAMOOYMLLATLCS. 346Ch BBOAUTCS MOHATME CKOPOCTM CaMOOYULLEHUS — MUHUMATbHOM
CKOPOCTU, KOTOpasi 4OMKHA 06ecneynBaTbCs B BOAOOTBOASALLMX CETAX MPU PACHETHOM PACXOLe.

PacueT TpybonpoBoaoB no popmynam YpesBbiHaMHO CrioXeH. MeToabl peLleHnst pasnunyHbix 3aa4 rno pacyeTty
TPpybOonpoBOAOB U3NOXEHbI B CieUuanbHOM nuTepaType.

Mpn NpoekTnpoBaHMM BOAOOTBOASLLMX CETEN TPEOYETCS BbINOHATL pacyeTbl 60bLLIOTr0 YMCa OTAESbHbIX YHaCTKOB
Tpy6ONpOBOAOB C pa3fiyHbIMUN YCIIOBUSIMU NPOEKTUPOBaHUS. Mx pacyeT Npomn3BOAMTCS C MPUMEHEHUEM TEX NITN NHBIX
YNPOLLAIOLLMX MPUEeMOB, MPU KOTOPbLIX NCMOb3YI0TCs paspaboTaHHble Tabnumubl (cM. Mpunoxerne B), rpadukn, ona-
rpamMmbl N T. 4.

Ha puc. 2.1 npuBengeHbl KpuBblE UBMEHEHUSI CKOpPOCTEN V 1 pacxona g B Tpybax KPyrfioro CE4EHMs B 3aBUCMMOCTU OT
CTEneHn Nx HanosHeHus. Mo 0cu opaMHaT OTNOXEHbI CTEMNEHN HaNoNHeHUst h/d, a No ocu abcLMcC — COOTBETCTBYIOLLME
3TUM HarnoJIHEHMAM CKOPOCTU V 1 pacxobl g, BbIPaXKEHHbIE B LOJISAX OT CKOPOCTU U Pacxoa rnpw NosIHOM HarosIHEHNN.

h/d

0 02 04 06 08 1

Puc. 2.1. 3aBucrumocTb pacxona q v ckopoctu V oT cTeneHy HarnosnHeHus Tpybonposoaa h/d

" lobpombicnos A. 5. Tabaunwbl 4711 rtuapaBandeckux pacieToB 6e3HanopHbIX TPy6OnpPoBOAOB U3 NOIMMEPHbIX Matepuanos. T. 2. M., 2004.
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MpoekTnposaHue Tpy60onpoBOAOE HAOPYXHLIX CETEN BOAOOTBEAEHUS
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nameTp camoTeyHoro Tpybonposoaa, mMoMmMmo Tabnumu, MoXeT ObITb onpeaeneH no HoMorpamMmmMe B 3aBUCUMOCTH
OT CKOPOCTW TEYEHUS XMOKOCTU, YKIIOHa TPyOOonpoBoAa 1 BENINYMHBLI PACHETHOIr0 Pacxoaa CTOKOB (puc. 2.2).

S — e

Pacxoa, q(n/c)
Aunametp, d (mMm)

| I e '
20 30 50 00

0,1 02 03 05 1,0 2 3 5 10

YknoH, 1(% o)—>

Puc. 2.2. Homorpamma ans onpeaesneHns anamerpa caMoTe4dHoro TpybornpoBosa

3HAYEHUS MUHUMOSBHO AOMYCTUMBIX YKSIOHOB B 30BUCMMOCTU
oT auameTtpa Tpybonposopa

MuHMManbHO AONYCTUMbIE ANAMETPbI U YKITOHBI, 06ecneyrBatoLme B Tpybax n3 niaacTMacChbl cCaMmooymnLiaoLme
CKOPOCTU, HEOBXOAMMO NOABMPATbL, UCXOOA U3 OMbITa AKCMTyaTauMm BOOOOTBOAALMX ceTeln. MMHUManbHbIN ana-
MeTp 6bITOBOI rOPOACKOM BOAOOTBOASLLEN CETU PEKOMEHOYETCA NPUHUMATb PaBHbIM 200 MM, BHYTPUKBAPTasbHbIN
ceTn —160 MM. M1HMMasbHBbIV AYaMeTp OOXOEBOM 1 peaKo UCMONb3yeMOoi 06LecniaBHOM CUCTEMbI BOAOOTBEOEHUS
YNN4HOWM ceTn cnenyeT npuHmumatb 250 MM, BHyTpUKBapTanbHoi cetn — 200 Mm.

MwuHVManbHbIM YKIOH TPY6ONPOBOAOB BOAOOTBEAEHMS [O/HKEH 0OECneyBaTh CaMOOYMLLAIOLLYIO0 CKOPOCTb NOTOKa
B OTHOLLIEHNM PACHETHONM YacTuLbl Necka LwapoobpasHoi dopmbl paamepoM 500 MKM 1 MAOTHOCTLIO p = 2500 ke/m>.
MpuHATbIE HA OCHOBAHMM OMbITA SKCMyaTauMy 3HAYEHNS MUHUMAbHbIX YKIIOHOB, COOTBETCTBYIOLLMX PA3NYHbIM
MWHMMaNbHBIM AnamMeTpam, NnpeacTaBneHsl B Tabn. 2.2.

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

HomuHanbHbI anameTp d, Mm

3HayYeHne MUHUManbHOro YKJIoHa 7 0,005-0,007
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Mpw anameTpax Tpybonpoeoaos cabilie 200 MM HaMMeHbLUWIA YKIIOH ONpeaensioT no popmye:

R a
[/

— i
min a’

roe

d — nnameTp Tpybonposoaa, Mm;

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

PekomeHayeMble HanonHeHus B Tpybonposoaax
cUCTEM BOAOOTBEAEHMS

YacTuyHoe HanoHeHne TpybonpoBOaOB CUCTEM BOAOOTBEAEHMS 06ecneymBaeT yaareHne N3 HUX ra3os, a Takke
MPOMYCK HEYHTEHHbIX BO3MOXHbIX JIONO/IHUTESIbHbIX PACXOA0B CTOYHbIX BOA,. PEKoMeHayeMble HanosiHeHUs B Tpybax
pPa3nNUYHbIX AMaMeTPOoB npeacTasfieHsbl B Tadbn. 2.3.

Tabnmua 2.3
3HauyeHus peKkoMeHAyeMbIX HanoJIHEHUIA B TpyOax Anga cucremMbl BOOOOTBEAEHUS

AnameTp D, mm 340-400 500-800

HanonHenve h/d 0,6 0,7 0,75 0,8

Jns BOOOCTOKOB 1 CeTEl C HU3KOKOHLIEHTPMPOBAHHLIMM MPOMCTOKaMM PEKOMEHAYETCS 6oiee NOHOE 3anosiHEHNE
TpybonpoBOAOB, T. K. MakCUMasibHble PacYeTHbIE Pacxodbl BOAbl HAbM04ATCS Yepe3 3HAYNTESbHbIE MHTEPBAsbI
BpemeHu (Tabn. 2.4).

Tabnuua 2.4
3HauyeHusa peKkoMeHAyeMbIX HanoJIHEeHU A BOAOCTOKOB
N HU3KOKOHLLEHTPUPOBAHHbIX MPOMCTOKOB

AvameTp D, mm <285 315-500 630-1200
Hanonxenue h/d 0,8 0,9 1,0

OnpepeneHne ckopocTy NOTOKA CTOYHBIX BOJ,

3HavyeHns CKOPOCTEN NPUHMMALOT B 3aBUCMMOCTU OT YCNOBUI NpoekTa. [Mpy MUMHUManbHbIX YKITOHAX, UMEIOLLIMX MECTO
B 60/ILLUMHCTBE Cly4aeB Ha NMpakTuKe, MPUHUMAKT MUHUMabHO 0MYCTUMbIE CKOPOCTU, MPY KOTOPbLIX HabnaaeTcs
yOoBneTBOpUTENbHAA paboTa BOAOOTBOASALLMX CETEN. DTV MUHUMAJIBHO AOMYCTUMbBIE CKOPOCTM 3aBUCHAT OT TPaHC-
NopTMpPYIOLLEN CMOCOBHOCTM MOTOKA 1 ONpeaenstoTCs YCIOBUSIMU OCaXKAEHMSI MEXaHNYECKUX MPYMECEI Ha TOTKOBOW
4acTu TPYObl. 3HAYEHUST PEKOMEHAYEMOW CaMOOUMLLAIOLLLEN CKOPOCTU yKa3aHbl B Tabnuue 2.5.

Tabnmua 2.5
3Ha4yeHUss MMHUMaJIbHOVM CaMOoOoYMLLaloLLLell CKOPOCTU NOTOKA

AvameTtp D, Mm 285-400 500 630-800 1000

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

min?

"BopoHos f0. B., Ssikosnes C. B. BonootseaeHne n o41cTka CTo4HbIX Bo4: MITCY. M., 2006.
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Mopspok BbiINONHEHUs rMAPABAMYEcKUX pacyeToB He3HanopHbIX Tpybonpoeoaos

Tabnuubl' ons rMapaBnMyeckoro pacyeta 6e3HanopHbix TPyO6ONpPOBOAOB CUCTEM BOAOOTBEAEHNS pacCHUTaHbI
no dopmynam (2.2) n (2.3):

o .

l_(2'g'4'R)’ ( . )
K a

"=02- (ﬁ) , (2.3)

raoe i — yKinoH TpybonpoBoaa;

A — KO9ODDULMEHT rMapaBINyeCcKkoro ConpoTmBaeHNs TpybonpoBoaa;

V' — cpenHas ckopOCTb TEYEHUS XNOKOCTU, M/C;

b — HekoTopoe nogodbue TedeHus (b < 2 — nepexoaHas 061acTb rMapaBINYeCKNX CONPOTUBSIEHUIA,

b > 2 - kBagpaTuyHas 06n1acTb);

g — yckopeHne cB0O0AHOro0 nageHns, m/c?;

R - rnapasnnyeckuii paamuyc notoka, M; Npu NOJIHOM HarNoSHEHNN KPYITOUMANHAPUYECKON TRYObI 4 + R = dp(rp,e
dp — pacyeTHbI BHYTPEHHUIA AnamMeTp TpyObl, M);

K, - K09hPUUMEHT 3KBNBANIEHTHOW PABHOMEPHO3EPHNUCTO LLIEPOXOBATOCTU, MM;

0L — MMUPUYECKIMIA NOoKa3aTesib CTerneHu, 3aBnCALLNIA OT BENNYMHBI K.

Mpumep pacueTa

M3 dopmynbl (2.2) onpenensiem 3HaveHne an” rpwv NosIHOM HamnosHeHun Tpybonposoaa:

Vb i'2'g'dp.

g N (2.4)

3arem 13 popmyiel (2.5), 3aaasascb 3Ha4E€HNEM CKOPOCTM V, Py NOAHOM HanoJHeHNM TPy6oNpoBoAa, onpeae-
naem 3HaveHue b, v, aanee, 3Ha4eHne an” . MNocne aToro cpaeHvBaeM nojly4eHHOE 3HaYeHne an” CO 3Ha4YeHnem
bn
V, ", nony4eHHbIM 13 hopmyibl (2.4).

IgRe
b =3- KB 2.5
n=3 IgRe,, (2:5)
roe
500-4-R, . .
Re,, = —F% —~uncno PeliHonbaca, COOTBETCTBYIOLLLEE HAYaNy KBaApaTUHHON obnacTu

° rMApaBANYECKMX COMPOTUBNEHUI TYpPOYNEHTHOIrO TEYEHUS XNOKOCTU;

V-4-R

Re
@ \%

— dakTnyeckoe ymcno PenHonbaca;
V — KOO PULEHT KUHEMATNYECKO BA3KOCTU XNOKOCTU, M?/C.

Ecnu oHn He coBnapatoT, 3a4aeMcsi HOBbIM 3HA4YEHUEM an", noacTtaensem ero B opmyny (2.5) n nostopsiem
pacyeTbl. TN pacyeTbl BLIMOMHATCA OO TeX nop, 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 HanonHeHusax Tpybonposoaa.

Ita

V. (RN
7H=<R_H) . (2.6)

n n

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

! MpunoxeHne B.
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Tabnvua 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

[Py N3BECTHbLIX 3HAYEHMAX CKOPOCTEN V 1 MNOLLAanen XMBOrO CEY4EHMS NOTOKA () PACCYUTBLIBAETCS PACX0A, Xua-
KOCTU ¢ NPV PasfnnyHbIX HaNnosHeHusx Tpybonposoaa h/d:

q=V-o. @.7)

Mpumep rmapasnnyecKoro pacuyerta

MprBenem ycnoBHbIn Npumep rugpasnndeckoro pacyeta MMM rodpupoBaHHOM TPyObl HAPYXHLIM AMAMETPOM
200 MM (pacyeTHbli gnameTp dp =173,5 mm), NponoxeHHo ¢ yknoHom 7= 0,008. TpebyeTcsa onpeaennTb CKOPOCTU
TEeYeHWS 1 PacXOAbl XNAKOCTW Npu ee HanonHenusax h/d= 0,3 + 1,0.

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

PeweHune. [OCKOJbKY B MCXO[HbIX JAHHBIX HET 3HAYEHNA CKOPOCTU TedeHns IV, , napaMeTp b, Hailaem cneayiowym
obpasom:
1) no dpopmyne (2.3) onpeaenmm KOSPOULMEHT A

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

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

by 2°8+di 2:981-0,1735-0,008
Vi = x = 0070773 = 14130 m/c;

n

3) nocne aTOro 3afaemMcsi 3Ha4eHMeM CKOPOCTU Te4eHNsa 1V, Npu NosIHOM HanosiHeHuy Tpy6onpoBoaa
(ona Hayana pacyeTos NpuHuMaem V, =\ ann ):

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

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

g 5001735
0,02
b, =3- d =1,723.
lg 1.1887-0,1755
131-10°

KoadpdurumeHT kKuHemMaTn4eckom BA3KOCTM NpueeaeH ans soasl npu temnepatype 10° C. Bo3Boanm 3HavyeHne
ckopoctn V, = 1,1887 m/c B cTenenb b, = 1,723 N CpaBHMBAEM CO 3Ha4eHUEM
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an” = 14130, nony4eHHbIM 13 popmynbl (2.4):

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

MoCKOsbKY OHU HE COBMAaAloT, MPOAOIIKAEM 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, NPUHUMAeEM an” = 1,223 m/c;

4) panee no ¢opmyne (2.4) onpeaensieM CKOPOCTU TEHEHUS U pacxonbl XUAKOCTU (2.7) Npuy pasfinyHbIX HanosHe-
HUsX TPy6onpoBoaa, umes B Buay, 4to b, = 1,71805 n a.= 0,258, n faHHbIe 3aHOCKM B TabnuLly.

Tabnua 2.7

CKODOCTVI Te4YeHuUda n pacxogbl XKWOAKOCTU

Hanonuenwue, CkopocCTb, Pacxon, Hanonxenwue, CkopocCTb,
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

CroikocTb K ruapoabpasneHoMy U3HOCY

MM rodpurpoBaHHbIe TPYObI UMEIOT BbICOKYHO CTOMKOCTb K rmapoadbpa3nBHOMY U3HOCY, 4TO 00yCnaBnMBaeT LLeseco-
06pPa3HOCTb VX MPUMEHEHUS [N TPAHCMOPTUPOBKN XUAKOCTEN C COAEPXXaHMEM TBepAbIX YacTuy,. Mpy npyuMeHeHnn
MMM rodprpoBaHHbIX TPYO B CETAX BOAOOTBEAEHNS C COAEPXKAHNEM TBEPAbIX YaCTUL, U3HOC OYAET COCTaBATL OKOJIO
0,5 MM 3a Becb 50-neTHMIA BKCyaTauMOHHbI Nepuoa, U UM MOXHO NpeHebpeyb.

Tpybbl N3 acbecToLemMeHTa

=
= 3,0‘—.
o
z
2 25 / TpyGbl U3 CTEKIOMNacTVKa
= ]
e
Q -/
2,0 |-
\
-
1.5 |- 4 6EeTOHHbIE TPYObI
FL \
1oL ’ /// // \ Kepamuyeckue Tpybbl

TpyObl N3 MBX

05 Tpy6bI N3 M1

0 200 000 400 000 600 000
KOJINYECTBO LIMKIOB BO Bpems nccnegosaxHmsa, N
Puc. 2.3.

CrovikocTb K ruapoabpasvsBHomy nsHocy. JaHHeie nccnenoBaHusi Technische Universitédt Darmstadt
( TexHonornyeckoro Ynusepcuteta fapmiwtaara, lepmaHusi), npoBeaeHHoro Ha ocHosaHum DIN 19534

le/l KAMNAACT’ www.icaplast.ru

TPYBHbB M 3ABO[



XumMunueckas cTomkocTb'

MM rodpuposaHHblie Tpydsl SUNSET 06nafaloT BbICOKOM XMMUYECKO CTOMKOCTLIO K AEACTBUIO GONbLLIMHCTBA
arpeccuBHbIX CPeL, NoA BO3AENCTBUEM KOTOPbIX TPAAVLMOHHbBIE MaTepuanbl KOPPOAMPYIOT 1 CTApPEIoT.

Kak n Tpybbl N3 NoaMaTuneHa, NnoanunponmuieHoBbie TPYObl YCTOMUYNBLI K AENCTBUIO CUSbHBIX LLENOYEN, CUIbHBIX
1 cnabblx MUHEPabHbIX KUCOT, PACTBOPOB COJelt, anmdaTtniecknx yrnesoaopoaoB U MUHEPASIbHbIX Macer.
MM rodpupoBaHHble TpyObl SUNSET 06n1aaatoT HU3KOW Napo- 1 ra3onpoHMLaeMocTblo. 10 cpaBHEHMIO ¢ Tpybamm
13 NonnMaTuieHay Tpyb 13 NoAMNponuaeHa OTCYyTCTBYET pacTpeCcknBaHne noa BO34eNCTBMEM NOBEPXHOCTHO-aK-
TUBHbIX BELLLECTB, YTO OCOOEHHO BAXXHO NMPU X UCNOJIb30BAHUN B CUCTEMAX XO3AACTBEHHO-ObITOBOM KaHaNMU3aLnK.

Cnocob npoknagku, rnybuHa 3anoxeHus Tpybonposopos
u3 NN roppuposaHHbIX TPY6 U NX pacnonoxeHue
OTHOCUTEJIbHO APYTUX KOMMYHUKALUIA

Mpoknaagky cetein BogooTBeaeHuns n3 MM roppupoBaHHbixX TPYO crneayeT npeaycMaTpmBaTh, Kak MNpaBuio, rnoi-
3eMHol. Hap3emMHas 1 HazemMHas NpoKIaaky TpyoonpoBOAOB HA TEPPUTOPUN HACENIEHHBIX MYHKTOB HE A0MYCKAKTCS.
XoTs 3amMep3aHme BOObl B NOMMMNPONUIEHOBLIX TPyOax He BbI3bIBAET Pa3pyLUEeHUst X CTEHOK, B OTAn4mne oT Tpyod
M3 YyryHa v cTanum, OfHaKko Hanm4me B BOOOOTBOASALLEN CETU NeAsHbIX NPOOOK MOXET HapyLLUNTb HOPMasibHOE PYHK-
LIMOHMPOBAHME CUCTEMbI BOAOOTBEAEHUS, HTO 0OYCNOBIMBAET HEOOXOAMMOCTb Y4eTa rnyOunHbI MPOMeEP3aHns rPyHTa
B MecTe yknaaku Tpybonposoaa.

PacnonoxeHne ceten BOAOOTBEAEHNS HA FEHEPasbHbIX MaHax, a Takke MUHUMabHbIE PACCTOSHUS B MjaHe
1 NpU NepeceyveHmnsix 0T HAPY>KHO NMOBEPXHOCTU TPYO 40 COOPYXKEHWUI N MHXEHEPHbIX CeTen A0IKHO MPUHUMATbLCS
cornacHo CHul111-89-80.

Mpwn napannensHo Npoknagke ydactkm Tpybonposoaos 13 MMM rodpprpoBaHHbIX TPYO cneayeT NpoeKkTMpoBaTh,
Kak MpaBuo, HXXe BOAONPOBOAHbLIX JIMHWIA (B TOM YMCIIE 1 U3 MIAaCTMACCOBbIX TPYO), MPY 3TOM PaccTostHUE Mexay
HUMU J0JIHKHO COCTaBNATb HE MeHee 1,5 M B CBETY.

Mpn nepeceyveHnsx ¢ TPybonpoBogamMm, TPAHCMOPTMPYIOLLVIMW BOAY NMMTLEBOMO KavyecTBa, TPyOONpoBOAbl CUCTEM
BOAOOTBEAEHUS 1 TPYOONPOBOAbI, TPAHCMOPTUPYIOLLIME AYPHO MaxHYLLUWE XUOKOCTU, CneayeT NpokiaapiBaTb HUXE
He MeHee YyeM Ha 0,4 m.

Y4yacTku cucTeMbl BOAOOTBEAEHUS MOTYT MPOXOAUTb Bblille TPYyOONpOBOAOB, TPAHCNOPTUPYIOLLMX BOOY NMUTbE-
BOI0O Ka4ecTBa, HO JaHHble y4acTKn 006a3aTeslbHO A0JIKHbI OblTb 3aK/tO4EHbI B PYTASAPLI, NPY 3TOM paccTosHUe
oT Kpas GyTnsapa 0o nepecekaeMoro TpybonpoBoga B Kaxayk CTOPOHY OO/IKHO COOTBETCTBOBATbL B IMIMHUCTbIX
rpyHTax — He MeHee 5 M, a B KpYNHOOB/IOMOYHbIX 1 necyaHbix — 10 M.

Mpw napannenbHON NPokKIaake ¢ APYrmMmnm KOMMYHUKaAUMSMN (KabesnbHble CeTu, TernaornpoBObl...) PacCTosIHNE
Mexay TpybonpoBoaoM cnucTeMbl BOA00TBeAeHUs 13 [T rodprpoBaHHbIX TPYO 1 APYrMUM KOMMYHUKALMSIMN JOSTIXK-
HO ObITb TaknM, YTOObI MPU PEMOHTHBIX paboTax Ha 3TUX KOMMYHUMKaLMSX TPyOONpPOBOA CUCTEMbI BOAOOTBEAEHUS
He OblS1 MOBPEXEH.

Mpoxoa MM rodpupoeaHHbIX TPY6 Yepes cTeHKU HETOHHbIX KONOALEB

Mpoxopn, Tpy6onposona 13 MM rodprpoBaHHbIX TPYO NpM NepecevyeHnr CTeHoK X/6 konoaues (PyHAAMEHTOB
3[aH1iN) NPOEKTUPYETCSH C UCMOJIb30BAHNEM 3aLLMTHbLIX MYDT A5 UCKITIOHEHUS nNepenaydm Harpy3ku Ha Tpybornpo-
BO/, NPV HEpaBHOMEPHOW 0Caake NepecekaemMoro coopyxeHus n Tpybonposoga. YcTaHOBKA 3alUMTHON My Thl
B CMOTPOBOV konogel, n3 6eToHa ocyLLeCTBASeTCS NyTeM Gpukcaumm MydTbl B KONOALE C MOMOLLBIO LEMEHTHOIO
pacTteopa.

Cnepnyet 06paTnTb BHUMaHWNE Ha TO, YTOObI OTBEPCTUE B KONOALE UMENO AMAMETP, MakKCUMasbHO NMPUBIMXXEHHBIN
K HapY>XHOMY AMaMeTpy 3almMTHON MydThl. Bce o6pa3oBaBlUMeCs WenM He0OOX0ANMMO 3aroJIHUTb LLEMEHTHbIM
pacTBopoM. [JonyckaeTca Npon3BoauTb Gukcaumio MydTbl PaCTBOPOM B HAAETOM Ha NpeaoxpaHaemMyto Tpyby
coCTOosiHUK. B 3TOM Cryyae Heo6Xx041MO 06EeCNeUnTbL XXECTKYHO ONMOpPY CBOOOAHOMO KOHLLA TPYOb! C MOMOLLIbIO MOACHINKA
rpyHTa O0 MOJSIHOMO CXBAaTbIBaHUSA 6ETOHA.

' MoapobHas nHopmaums n TABSINLIA XUMUYECKOM CTOMKOCTU TPYE u3 I npuseneHs: B [MpunoxeHum b.
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Puc. 2.4.
lMpoxoa rogppmpoBaHHbIX TPYO Yepe3 CTeHKM GETOHHbIX KOJIOALIEB

Mpoknaagka Tpy6 Ha onopax

Mpwn npoekTnpoBaHun Tpydonporoaos 13 MMM rodpprpoBaHHbIX TPYO, NPOSIOXKEHHbIX HA 3cTakagax, KPOHLITEHaxX
M T. N., HEOOXOAMMO NPaBUSILHO PACCYUTLIBATL PACCTOSIHNE MEXY ONOPaMU, MOCKOJIbKY HaXoAsLWMeCs MEXY OMno-
pamu cekumm Tpybbl Co BpemeHeM aedopmMupytoTes (nposucatoT). Onopsl Bceraa A0MKHbl yCTaHaBNMBaTbLCS Noj,
COeaMHUTENBHLIMU MydTamn. PekomeHayemoe JOMNyCTUMOE 3HAYEHNE BENMYMHBI MPOrnbda He O0SIKHO NPeBbILIAaTh
3% OT paccTosaHnsa Mexay ornopamm.

Tabnvya 2.8
PacctosHue mexay onopamu MM Tpy6onpoeoaoe na roppupoBaHHbIX TPYO

HoMuHanbHbIV HapyXHbIN MakcumanbHO gonyctumoe
AnaMeTp, MM paccTosiHMe Mexay onopamuv, 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

Papguyc narnba MM roppuposaHHbix TPYy6

MuH1ManbHOE OonycTMMOe 3HaveHre paguyca narnba ansa MM roppuposaHHoit Tpydbl SUNSET ¢ ABYXCIOMHOW
cTeHKol cocTaBnseT 40 anameTpoB narndaemoi Tpybbl. B noBCceHEBHOM NPaKTUKE NPy CTPOUTESIbCTBE HAPYXKHbIX
ceTer BOO0OTBeAeHUS rodprpoBaHHbIe TPYObl YCTaHABIMBAIOTCS MO MPSIMOM IMHUW, HO B PSAE Cly4YaeB yC0BUS
npoknaaku Tpybonpoeoaa MOryT noTpeboBaTk HEKOTOPOrO OTKIIOHEHUS OT 3aaHHOM NPSIMOJIMHENHOCTN.

|
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Heobxoammo nsberatb JONOSIHUTENBHOIO HanNpPsiXXeHns B MypTOBOM coeanHeHnn. MakcrmanbHO JonycTMMOoe
YrI0BOE CMeELLEHME B MY(PTOBOM COeaUHEHUN TODPUPOBaHHbLIX TPYO ykazaHo B Tabn. 2.9:

Tabnmua 2.9

AonycTumoe yrnoeoe cMmeleHne B My¢pTOBOM COeAUHEeHUN

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

BospeiictBue BHELWHMX HArpysoK Ha Tpybonposopa,
u3 MMM ro$ppuposaHHbIX TPYH

Moa3eMHbI Tpy6onpoBoOg CUCTEMbI BOAOOTBEAEHUS 13 [T rodprpoBaHHbIX TPYO paboTaeT COBMECTHO C OKpyXa-
IOLLMM €ro rpyHTOM. MPYHT co3aeT COOCTBEHHYIO HAarpyaKy, AENCTBYIOLLYIO Ha TPYOONPOBOA, U NepenaeT Harpy3Kkn
C MOBEPXHOCTU, HanNpuMep, OT ABUXYLLErOCH UM CTOALLEro Haj, HAM TpaHcnopTa.

/.---

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

BepTukanbHas aedopmanmsa cBo60AHON TPpybbl NOA AECTBUEM CUJIbl PACCUHUTBLIBAETCS N0 dopMmyne:

_ 001875F

J SN (2.8)

[elicTBre BepTukanbHOM Harpy3km NpuBoamT K AedopmMaLmm TpyObl, YTO Bbi3bIBAET FOPM30HTASbHbIN OTMNOP MPYH-
Ta. C yBennyeHnem gedopmaumnm ropnsoHTasibHas CoCcTaBAsoLLan AaBNeHUs rpyHTa yBeNn4ymMBaeTcsi, NOCTENEHHO
rnepexons OT NacCUBHOM GOPMbI B aKTUBHYIO. 111 MOIMNPONUAEHOBLIX FOPPUPOBaHHbLIX TPYO OTNOP rpyHTa 3achblm-
KU1 SIBNSIETCS CYLLECTBEHHLIM (PakTOPOM 06ecneyeHns JONrOBPEMEHHOM CTabUNbLHOCTM KPYITIOro CeHeHUst TPYObI.
B atom cnyyae dopmyna (2.8) npeobpasyeTcs B:

i = C1 " 4q
D, C,-SN+C,-E, ’ (2.9)

roe
{ — HTEHCBHOCTb BEPTUKAaIIbHOWN Harpy3kun rpyHta, Mrla;
SN — KonbLeBasi XecTKoCTb TPy6bl, MIMa;
E’,— cexywmin moaynb rpyHTa (cm. nanee), MMa;
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C,— k03 OULMEHT BIMAHNA Ha AedopMaLmio MHTEHCMBHOCTU BEPTUKANLHOW HArpy3Ku FpyHTa;
C, - KO3POULMEHT BANSHNSA Ha AePOPMALMIO KOJIbLIEBOI XECTKOCTU TPYObl, MOXHO NPUHMMATL paBHbiM 0,15;
C;— KOaPDULMEHT BMSHNS Ha fedopmaLmio CEKYLLEro MOAYIIS TPYHTa, MOXHO NpuH1maTh pasHbiM 0,06.

dopmyna (2.9) cooTBETCTBYET KilacCMYeCKOMY ypaBHeHMIo LLiIneHrnepa 1 ncnosib3yeTcs ansa onpeneneHns 0THO-
CUTENTbHON ,u,eq)opmau,mm pr6bl NMpakTn4eckn BCeMun ctTaHgapTaMn n CTPOUTESIbHbIMU NpaBuiaMn C TeEM UIIN NHBIM
co4yeTaHMeM N 3Ha4eHnem KOG(D(DI/ILI,I/IGHTOB B YncnuTene n 3HamMeHartene.

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

f _ 125-011-q
D,  015-SN+006-E,

m

(2.10)

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

AHann3 gaHHbIX, NpuBeaeHHbIX B Tabs. 2.10, noka3biBaeT, 4TO Npu Npokiaake TpydbonpoBoaa ¢ NnpuMeHeHneMm
rPYHTOB 06PATHOM 3aChINKM rpynn 2, 3 1 MeXaHM4eCKOro YriIoTHEHMSA BeNn4MHa £, MOXeT cocTasnaTb 2,5-3,0 MMMa.

BnusHme Harpy3km TpaHCcnopTa PacCYUTbIBAETCH C MPUMEHEHVEM pacnpeneneHuns AaBneHus no teopum byc-
cuHecka. MakcumanbHOe BepTuKanbHOE AaBIeHVME MMEET MEeCTO HEMOCPEACTBEHHO NOA TOYKOW MPUIOXEHUs
Harpy3ku T v onpenenseTcs ypaBHEHNEM

T
qT: 0;478 * ? ’ (211)

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

Tabnmya 2.10
Onpepenexve 3HauyeHus E° (MIMa) B 3aBUCMMOCTM OT TUNa rPyHTa U CTENMEHU ero yrjioTHeHns

Mpynna > YNNOTHEHHbIN
Tun rpyHTa HeynnoTHeHHbI
rpyHTa noAa, KOHTPoJsieM
1 Menkuin KOHrnoMepaT ropHbIX MOPOS, 0,7 2,0-5,0
2 Cmecb necka un rpaBums 0,6 1,2-3,0
3 Cynecu v CyrnnHku 0,5 1,0-2,5
4 MnbIBYH, rMuHa <0,3 0,6
5 Topd, MeEP3bIN 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». MeTop «B Hacbinu» gaeT 6osiee TaXesble YCIOBUS HarpyXXeHus :

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

Y — NAOTHOCTb FPyHTa (HopManbHo 18—-19 KH/M?).
[na TpaHwewu Harpy3ka Ha 20% Huxke BCneacTeme apovyHoro addekra:

Q,=08-y-H-D. (2.13)
Korza ypoBeHb rpyHTOBbIX BOA, MPEBbILAET YPOBEHb YKNaaku Tpybonposoaa, nioTHOCTb MPYHTa YMEHbLUAIOT 40

KaXyLL,encs NIOTHOCTN rpyHTa B BoAe, 00bl4HO 11 kH/MB.
O6LLee BepTUKAIbHOE AABNIEHVE MPYHTA, UCMOIb3yeMoe B popmyne (2.10), onpenensercs kak cymma:

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

MM rodpuposaHHas Tpyda SUNSET ¢ HapyxHbIM anameTpom 400 mm (0,4 M), COOTBETCTBYIOLLAS KaCCy XeCcTKOo-
ctn SN 8 1 nmetoLas HopMaTUBHYIO KoJbLEBYHO xecTkocTb 8 kH/mM? (0,008 MIMa), yknaapiBaeTcst Ha Ka4eCTBEH-
HO NMOArOTOBJIEHHOE OCHOBaHWeE, Nadyxm 1 6oka TpyObl 3aCkiNalTCA NECKOM U YrIOTHAOTCS (cM. Tabn. 2.10)
£, =3,5Mra. TpybGa 3acbinaetcs rpyHTOM MI0THOCTLIO v = 19 kKH/M3. BeicoTa 3ackinkn /=4 M. HazemHbIin 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 kKH/m? .

3. CymmapHoe BepTUKasibHOE AaBneHne Ha Tpyoy (2.14)
q=304/04+776 = 76+ 7,76 = 83,76 kH/m> = 0,08376 Mila .

MpUHAB 3TV HOPMasbHbIE A1 CTPOUTENBLCTBA NOA3EMHOr0 TPybonpoBoaa ycnosus, no popmyne (2.10) onpeaennum
nedpopmaumio TpyObl, PaCCHMTAHHYIO B COOTBETCTBUM C POCCUNCKMMUN CTPOUTENbHBIMU NPaBuiamMu:

f  125-011-008376
D~ 015-0008+0,06-35

m

=0,0545 vnn 545 % .

Cratnyeckuii pacyer no craipapty ATV-DVWK-A 127

Cratunyecknin pacyet ATV 127 ocHoBaH Ha ctaHpgapTte ATV-DVWK «CTtaTtnyeckne pacyeTbl A1 KaHANN3ALNOHHbIX
KaHasnoB 1 TPyOonpoBOA0B», pa3paboTaHHOM paboyeit rpyrnnon 9KCNepTHON KOMUCCUN FTEPMaHCKOro 00beanHEHNS
no npo6siemam BOOHOI0 XO39MCTBA, CTOYHbIX BOA. TPETbE N3aaHMe 0Ka3anoch NONE3HbIM AJ151 CTaTUYECKOM OLLEHKN
NoA3eMHbIX KaHaNIM3aLUMOHHbIX KaHaNoB 1 TPYOONPOBOAOB U HALLIO MEXAyHapoAHOE NPU3HAHME.

Bcnencreue nosiBNeHMs HOBbIX 3HaHMIM B 06n1acTy cTaTuku Tpyd (MCNbITaHWs, CpaBHEHME C METOAOM KOHEYHbIX
3/1eMEHTOB, eBponenckas cTaHaapTM3aumns U T. 4.), a Takke BBUAY pa3padoTKn HOBbIX TPYOONPOBOAHbLIX KOHCTPYK-
LMl (Hanpumep, Tpy6 ¢ NPOdUAMPOBAHHOM CTEHKOI), NOSIBUIACh HEOOX0AUMOCTb ,OPabOTKM pasINyHbIX PasaenoB
VHCTPYKLMIA, 0600LLEHHbIX B 4AHHOM, TPETbeM U3AaHUM 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 NPOKOHCYJILTUPOBATb
Bac unu BbINOJIHUTbD pacyeT Ha OCHOBaHMU Bawwux gaHHbiX. Moxanyiicta, o6pawaintechb no tenedoHy:
(812) 677-21-33.
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Tabnmua 2.11

Aonyctumas rmy6uHa 3anoxeHunsa MM roppuposaHHbix Tpyo SUNSET
B 3aBMCUMOCTMU OT HArpy3kKu U CTerneHn yrnjioTHEHUS rpyHTa

BbiLLe YPOBHS rPYHTOBLIX BOJ, Huxe ypOBHS FPYHTOBbLIX BOA,
YnnotHeHue YnnotHeHue
Harpyaka FnybuHa rPyHTa KOHEYHOro My6uHa rPyHTa KOHEYHOro
3aN0XeHus, 3anosIHeHus no 3a510XXeHns, 3anoJiHeHus no
V] meTtoay MpokTopa, M meTtopay MNMpokTopa,
%, HEe MeHee %, He MeHee
OrcyTcTBYET 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
Ipy3oBoi 4-6 93 4-5 94
TpaHcnopT 6-7 94 5-6 95
7-8 95 6-7 96
>8 96 >7 97
lMpumevaHune:

BaHunu pac4dera.

MpoektuposaHne Tpy6onNpoBOAOE HAPYXHbIX CETEN BOAOOTBEAEHUS

PA3/LEJ] 2

N

4

JaHHbIEe 10 KOHTPOJIIO CTENEHU YIJIOTHEHMS rpyHTa no metoay [pokTopa cogepxarcs B ctaHgapte DIN 18127:1997 «[pyninbi
cTpouTenbHble. ViccnegoBaHus v ucrnsiTaHus. Metoa lNpokTtopa».

LaHHble 9Bast0TCS OPUEHTUPOBOYHbBIMU U MPU MPOEKTUPOBaHNN peLlleHne O rnpuMeHeHnn pr6 criegyer rpuHruMaTb Ha OCHO-

\
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Pasgen 3.
TpaHcnopTMpoBaHMe, XpaHeHue
N BXOAHOWU KOHTPOJIb

TpaHcnopTMpoBaHMe u XpaHeHue

MepeBo3ka TPyO aBTOTPAHCNOPTOM A0JDKHA YAOBNETBOPSTb ClieAyoWuM TpeGoBaHUaM:
e TpyObl HEOOXOANMO NEPEBO3UTb UCKITIOHYNTESTIBHO KY30BHBLIMU FPY30BMKaMN UK FPY30BUKAMMU,
OCHaLLEeHHbIMY 6OKOBBIMUY OFPaHNYNTENSMU, YCTAHOBNIEHHLIMY YEPEe3 Kaxable 2 M,
BbICTynatoLme 3a 3aaHnin 60pT KOHUbI TPYO He A0JIKHbI NpeBbiwaTth 1 M;
® eCc/M NepeBo3ATCs HECBSA3aHHbIE TPYObI, TO BO BPeMsi UX MNOrpy3ku creayeT cobnioaath Te Xe npasuna,
4YTO N ONs CKNaanpoBaHns (CM. HUXe B HacTosLWweM Pasgene);
e TpyObl YKIaablBalOTCA pacTpybamMmn nonepemMeHHOo C raakiMy KOHLaMM, 1 Kaxaplii cno Heo6XxoauMo oTAeNsATb
OT APYroro AepeBsiHHbIMY NPOKIaakamm;
BO BpeMs TPaHCMOPTUPOBKM TPYObI A0JKHbI ObITh 3aLLMLLEHBI OT BO3MOXHbIX MEXAHUYECKNX MOBPEXaeHUI
MeTaIMYeCKMMM YaCTAMU rPy30BKMKa, TAKUMU Kak BbiCTynatoLme 60Thl, Lenn 1 T. A4.;
HeCcBsA3aHHbIe TPYObl A0KHbI ObITh 3aLUMLLEHbBI OT LapanaHbs NyTeM YCTaHOBKW NPOKIaA0K U3 KapToHa
1 0OCOK, HanpuMep ycTaHaBIMBaeMbIX Mo Lenb, CKPensioLLyto 6opTta a/MallmnHbl;
TPyObl PA3HOro AMamMeTpa MOXHO TPAHCMOPTUPOBATbL TENECKONMMYECKM APYr B Apyre.
M3baTme TpyO, HaxoOsALMXCS B TENECKONMYECKOM ynakoBke, NPOnU3BoaMUTCS NPY MOMOLLY
BCMOMOraTesibHbIX CPeACTB, UCKIOYaKoLLMX NoBpexaeHune Tpyo;
e BO n3bexaHune NpoaonbLHOro NepemMeLLeHns, nepekaTbiBaHUS UK NageHus Npu ABMXEHUN TPpyObl
DOMKHbI ObITb HAAEXHO 3aKpernJieHbl.

Kaxpas naptus oTrpykaemMbix Tpyd NpoBepPSieTCS nepen, oTnpasKkoii. [epeBo34mK HECET MOJIHYI0 OTBETCTBEHHOCTb
3a ,0CTaBKy TOBapa B HaAJ1eXaLleM COCTOsiHUN. B cBOIO o4epeab nonyyaTenb AOSIKEH NPUHSATL NOMyYaeMblil TOBap.
Y6eaunTbcs B OTCYTCTBUM Bpaka 1 NoBpeXAeHWI, KOTOPbIE MOT I BOSHUKHYTb BO BPEMSI TPAHCMOPTUPOBKU.

Morpy3ky v pa3rpy3ky MM ropprpoBaHHbIX TPYO NPON3BOAAT aBTOMOrPY34nKaMum M Bpy4Hyto'. Mpu BINONHEHWM
MOrpy304HO-Pasrpy304HbIX PAOOT NPUMEHSIOTCA MAMKME CTPOIMbI U3 NONIMMEPHbIX MaTEPUanoB WY MATKUE MOHTaX-
Hble NONOTEHLA, He ocTaBnsaoLmMe aedekToB Ha Tpydax. MNpu Norpy3o4HO-pas3rpy3o4Hbix paboTax He AonyckaeTcs
nepemelleHne Tpyd BOIOKOM.

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

Q_Y_

— ")
I/\—.

Puc. 3.1. BanpeLyeHHble MeToabl Pa3rpy3ku

" [pu1 norpy304Ho-pasrpy304Hbix paboTax ¢ Tpybamu anameTpom 40 315 MM BKIIIOYNTEIbHO 4aCTUYHOE nepemeLLeHne TPY6 MOXeT Mpon3BOAUTLCS
OaHUM v AByMS1 paboynmu; npuv pabotax ¢ Tpybamm anametpom 400 Mm v 60/1bLLIe, a Takxe npu paboTax co cBsi3kamu TPY6 OHV MNepeMeLLalTCs
C 1CroIb30BaHNEM BUJIOYHOIO MOrpy34mka, UCKIoYasi BO3MOXHOCTb MEXaHU4YECKOro roBpexaeHwvst. [1py ncroib30BaHny KpaHa npuMeHsIioTCs
ZIByXBETbEBbIE CTPOIbI UM TPaBepca C ABYMsI BETBSIMU U3 MSIrKOro, Harpyumep xJ10n4atobyMaxHoro, Tpoca.
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XpaHeHue Tpyd NpomM3BOAUTCS Ha NJIOCKOW NOLLIaAKe, OYMLLEHHOM OT KaMHEel 1 OCTPbIX NpeamMeToB. [Mpun ckna-
OMpoBaHuM Tpy6 NPUHUMAIOT MepPbI MPOTUB X CAMOMPOM3BOJIbHOIO packaTbiBaHUS.

Mpy HEOBXOAMMOCTY OANTENBHOIO XPaHEHMS TPYObI U3 MONIUMPONUIEHa CKNaanpyoTcs B LUTAGENsX BbICOTOMN He
6onee 3 M Ha AepeBSIHHbIX Npoknaakax. Mpu xpaHeHun cnenyet nsberatb BO3MOXHbIX Npornoos Tpyo. LLtabenn-
poBaHMe NpPon3BOANTCS TakuM 06pa3oM, YHTOOLI MOrpy3Ky 1 NepeMeLLEHE MOXHO Oblio BbINOHATL cOOKyY. 13-3a
xapakTepa noBepxHOCTM TPyO 1X NnepemMeLleHne B NPoA0SIbHOM HarnpaBieHUN 3aTPYAHUTENBHO.

TpyObl C pacTpPybOM XpaHAT Takum 00pasom, HTOObI pacTPyObl yKNaasiBanmcb NonepeMeHHo C rmaakumMm KOHLaMKN
1 Haxoounuch 3a Npegenamu wrabenen (4Tobbl Ha pacTpyObl He AelicTBOBaNa BeCoBas Harpyaka Tpyo).

e
.=I I s " .
.=——=|
.=——=|
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I . .
"I .=——=|
I A N N | |

Puc. 3.2. XpaHeHue [l roppmpoBaHHbIX TPYO

Cnou Hy>XHO OTAEeNATb APYr OT Apyra AepeBsiHHbIMU NMPOKIaAKkaMun WUPUHOM He MeHee 10 CM 1 TONLWMHOM
He MeHee 2,5 cMm.

BbicoTa wtabens 3aBUCUT OT AnameTpa TpyObl, OHa OoKHA MckoYaTk aedopmaumio Tpyd n obecrneyvBartb
Nerkui 4OCTyN K BEPXHUM paaaMm.

LLItTaBenvpoBaHHble TPYObl A0KHBI ObITh 3adUKCUPOBAHbI A5 MPEA0TBPALLEHMS CTYYaHON NepekaTku.

CnepnyeT NpuHATb BCe HEOOX0AMMbIE MepPbl A1 NPef0TBPALLEHNSA MOBPEXAEHUS TOPLOB U HAPY>KHOM MOBEPXHO-
CcTn TPYO.

LLITabGenb HYXXHO 3alWMTUTb OT CIY4aHOrO BbINaAeHUs UK packaTbiBaHWUS TPyO MyTeM yCTaHOBKM MO BCEW ero
LUMPUHE HAaOEXHbIX OrpaHnynTenen.

Ha CTpOI/ITeJ'IbHOl71 njowagke pr6bl cnenyet Takxke ckiaampoBaTb C cobnogeHnem YKa3aHHbIX NpaBw, ocobeHHoe
BHMMaHME Heo6XoANMO yaoennTb nonepemMeHHOCTN CKnagnpoBaHUA CJI0EB N MCMONb30BaHMIO AePEBAHHbLIX MPOKIaa0K.

TpyObl BO BPEMS XpaHEHUs criefyeT 3awumarbs OT NPSIMOro BO3AENCTBUS COMHEYHbIX NIy4el 1 TeMnepaTtypbl
Bobile 40 °C. Bo Bpemsi AONTOCPOYHOro XpaHeHus TpyObl cneasyeT 3almTUTb OT NPSIMOr0 BO3OENCTBUS COJIHEY-
HbIX JTy4ei, NpUKpbIBas X GPE3EHTOM Un OPYrvuM MaTepuanoMm, Hanpumep Henpo3payvHolu nneHkon na MNBX
vnu MN3. OQHOBPEMEHHO HY>XXHO 06€ecneynTb NPOBETPMBAHNE MO, 3ALLMTHOW MIEHKOM BO U3bexaHne neperpesa
1 TennoBol aedopmaumm Tpyb. [lonyckaeTca UCnob30BaHMe 3aLMTHOrO HaBeca C y4eToM TpeboBaHMi MPOTUBO-
noXapHow 6e30MacHOCTU.

B03MOXHOE n3ameHeHne okpackm Tpyo NoA BANSIHUEM COJTHEYHbIX JIy4eli He 03Ha4YaeT yTpaThl UMW MPOYHOCTU NN
M3HOCOCTOMKOCTN.

CoeanHuTENbHbIE AETaNN, YNIOTHUTENbHbIE PE3VMHOBbLIE KOMbLLA A0JIKHbBI XPaHUTLCS B 3aKPbITOM MOMELLEHNN
(B KOHTElHepax), 3alnLeHHbIe OT NPSIMbIX COJIHEYHbIX JTy4eill U UCTOYHUKOB Tensa. Heobxoanmo UCKIoUUTb NX
KOHTaKT C MacnamMu 1 xupamu, a Takxe He NoABEpPraTb BePTUKabHOW Harpy3ke.

Mpuv HU3KKMX TEMMEepPaTypax CONPOTMBIIEHNE TEPMOMIACTUYHBLIX MAaTEPUANOB K yAAPHbLIM HArpy3kamMm yMeHbLUaeT-
cs1. HecmoTps Ha TO 4TO Npu oTpuLATENbHBIX TeMnepaTtypax TpyObl U3 MOAMNPONUIeHa, No CpaBHEHUIO ¢ Tpybamu
13 MNBX, o6nagatT 3Ha4YNTENbHO 60Jiee BLICOKOW CTOMKOCTbLIO K yAapHOMY BO3AENCTBUIO, NMPpW TeMnepaType Huxe
—-15°C cnenyeT cobntoaatb 0COOYI0 OCTOPOXHOCTL MPU MOrpy304HO-Pa3rpy304HbIX paboTax, n3beras pe3kmx pbis-
KOB 1 COyAapeHUA.
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TPYBHbB M 3ABO[



Mpw 3HaveHusIx TemnepaTypbl HUxXe —20 °C Npon3BoAUTL NOrPY304HO-Pa3rpy304Hbie paboTel ¢ TpyOamMu, a Takke
NnpokKiaaKy n MoHTax Tpybonposoaos 13 MM rodprpoBaHHbIX TPYO 3anpeLuaeTcs.

TpyObl, KOTOPbIE HAXOAATCS B HUXHEM psigy Wwtabens, MoryT 4ecdopMUpoBaTbCs OT BECA BhiLLENEXALLLEro rpy3a.
O6bI4HO Takas AedopmMaLms cHe3aeT CAaMOCTOSATENbHO, KOrAa BEPXHWNIA rpy3 cHUMaeTcs. OaHaKo B yCOBUSAX HU3KOIA
TemrnepaTypbl BOCCTAHOBJIEHME NPexXHen GopMbl TPYO MOXET 3aHSATb HECKOJIbKO HaCOoB. 3anpeLlaeTcs ykinaabiBaTb
nedopmMmpoBaHHble TPYObI B TPaHLLEW. YKNAAbIBATLCS A0KHbI TPYOb! TOIbKO C MPABUSIbHBIM KPYIbIM CEYEHMEM.

HenpaBunbHOE cknaanpoBaHne, HEOCTOPOXHAA pasrpyska UK rnorpyska MoryT NpuUBECTU K MOBPEXOEHUIO U
nedpopmaumm Tpy6!!! MoBpexaeHne TPyd MOXET NPOU30NTU Takke Ha CTPOUTENbHONM NoLaaKe B pe3ybtaTe He-
OPEXHOro NNn HernpaBuIbHOrO 0OpaLLEHNS C HAMN.

Ecnv B pesynstate TPaHCNOPTUPOBKM UV OJIUTENIbHONO XPaHeHWsl Ha Tpyoe NOoSIBUAKCH LiapanyHbl UK Npon3o-
Lina cyliecTBeHHas gedopmMaunsi, He0O6X0AMMO YCTAaHOBUTb MPUYMHY 3TUX MOBPEXAEHWIA. [pUHMMas BO BHUMaHWE
aKkcnyaTauMoHHOE Ha3Ha4YeHne, cneayeT 0Tka3aTbCs OT UCMONb30BaHWS NMOBPEXAEHHOW TPYObI.

MepeBo3ka MM rodpprpoBaHHbIX TPYO, XpaHEHME U NOrPy304HO-Pa3rpPy304HbIe PaboTbl MPOBOAATCH C coboae-
HMeM 00bl4HbIX Mep 6e30nacHOCTK Tpyaa.

BxopHow KoHTponb TPpYy6 1 coeanHUTENbHBIX AeTanen

BxoaHoiA KOHTPOJIb He TpebyeTcsa:

€CJIN HET COMHEHWIN B TOM, YTO NPOAYKLMS BbiMyLLLEHA B COOTBETCTBUM C ANCTBYIOLLE HOPMATUBHO-TEXHNYECKOM
OOKyMEHTaUMeENr, N 3TO NOATBEPXAAETCA AOKYMEHTOM O Ka4yeCTBe (MacnopT, cepTudukat, NPOTOKOA UCTbITAHWUI),
a YCNOBUS 1N CPOKM XPAHEHUS, @ TaKXKe YCIOBUS TPAHCNOPTUPOBAHWS, YCTAHOBIEHHbIE JOKYMEHTAUVEN, HE HapY-
Lannchb.

BxogHOI KOHTPOJIb TPebyeTcs:

€CJI1 €CTb COMHEHMS B TOM, 4TO NPOAYKLUMS BbiMyLleHa B COOTBETCTBUM C AENCTBYIOLLEN HOPMATUBHO-TEXHNYE-
CKOW [OKYMEHTaUMel; eCnvm eCTb COMHEHNS B MPUHAONEXHOCTU TPYD UM COEQNHUTENBbHBIX AeTanein K KOHKPETHOM
napTuu NPoaykLmMn; OTCYTCTBYET NacnopT KayecTsa (CepTudunkat, NpPoTOKO NCMNbITAHUI) 3aBOAA-N3FOTOBUTENS
mMbo MapkMpoBka TPyO; HapyLLEHbl YCIIOBUSI XPaHEeHUS! UM TPaHCNOPTUPOBaHNS.

MpoBeneHne BXOAHOr0 KOHTPOSIS NPU3BaHO yCTaHO-
BUTb NPUroAHOCTb TPYO 1 COEONHUTENbHBIX AeTanemn
[OJ1si NoCneayoLLLEero MoHTaxa Tpybonposoaa.

Mpexne Bcero, HEO6GXOAMMO MPOBECTU UAEH-
Tudukaumio NPoayKUNUN: NPOBEPUTb MAPKMPOBKY
Ha N3Oennsax, COOTBETCTBME MaPKMPOBKN Ha NMPoayK-
LMK NacrnopTy KayecTBa WUiv MpPoTOKOJY UCMbITaHWI
3aBoda-n3rotoButens. 3atem, Nosib3ysacb HOpMa-
TUBHbLIM JOKYMEHTOM, N0 KOTOPOMY MU3roTOBAANACh
M nocTaBnanach NPoayKLUmMs, He06X0AMMO NPOU3BECTU
oT60p NPob Ans NPOBEAEHUS UCTIbITAHWUIA.

MKAMNACT pacnonaraeT COBPEMEHHOW UcnbiTa-
TenbHOM naboparopueii, obecrnednBatoLLeli BO3MOX-
HOCTb KOHTPONS Ka4ecTBa Bbinyckaemsbix MM robpu-
poBaHHbIX TPy6. MoapoOHbIe AaHHbIe O CBOWNCTBAX
npou3soauMbix TPy6 npuseaeHsl B MNpunoxexHun I.

®oro 3.1. Jlaboparopus UIKATMJIACT: ucnbitaHne
111 rogppupoBaHHO TPYObI Ha KOJIbLIEBYIO XECTKOCTb
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Paspen 4.
Mpoknagka n moHTax Tpybonposopos
u3 MMM roppupoBaHHbIX TPYO

3emnsHble paboTbl

dusnko-mexaHmnyeckme ceorictea MM roppmpoBaHHbIX TPYO OTIMHAKOTCS OT CBOWCTB TPYO 13 XenesobeToHa, ke-
paMnkun, aCGeCTou,emeHTa, 6eTOHa, qyryHa v gpyrmx HeanacTtn4yHbIX MaTepmanosB. N3 aToro cnenyeTtu NHON noaxon
K CTPOUTENLCTBY TPYOOMNPOBOAOB M3 TakuxX TPYO:

® B NepBylo ovepeab TpedyeTcs onpenennTb YCIoBUS NPoKaakm Tpybonposoaa m nogobpatb
COOTBETCTBYIOLLMI TUM OCHOBAHUS C yHETOM CYLLECTBYIOLLMX FIPYHTOBbIX YCIOBUIA HA HYJIEBOM YPOBHE
npokKnaaky TpybonpoBoaa;

® 3aTeM ornpepnennTtb TeXxHn4Yeckmne yCcsioBma OJid rpyHTa, KOTOprVI 3anoJIHUT TpaHLue
1 CO30AaCT HYXHYIO ornopy (NoayLky) ans Tpyobl, B 0COOEHHOCTM BUA, 3aChINKM U €€ YIJIOTHEHME.

EcTeCTBEHHbIV FPYHT, Kak U MaTepuan 3acbinku, 0yayT OkasbiBaTb 3HAYMTESIbHOE BANSAHME Ha paboTy Tpybonpo-
BoAaa. o aToi NpuymMHe cnenyeT ele A0 Havyana NPOeKTHbIX PaboT NPOU3BECTU reosioropasseoyHble paboTsl No
BCei Tpacce TpybonpoBoaa. AT N3bICKAHMA AOMKHbI 0AHO3HAYHO OTBETUTL Ha BOMPOC: Kakne Ha Tpacce rpPyHThI,
KaKOBO VX COCTOSIHNE, 3€PHUCTOCTb, BIAXXHOCTb, BOCMPUNMYMBOCTb K YIJIOTHEHUIO Y MOAXOAST JIM OHU K MPOKiaake
TpybonpoBoaa (Hecylasi CnocoOHOCTb U CTEMNEHb YNJIOTHEHUs ). HeoBxoammo Takke onpenenntb YPOBEHb MPYH-
TOBbIX BOA.

MoHVMaHVe NPOEKTUPOBLLMKAMN U CTPOUTENAMN OCOBEHHOCTEN, CBA3aHHbIX C 3/1AaCTUYHOCTbLIO TPYOONPOBOAOB
13 NONAUMNPONUIEHOBbLIX TOPPUPOBaHHBLIX TPYD, O4YeHb BaxkHO. Knaccuoukaums rpyHTOB U UX MIOTHOCTb, KOTO-
pas cyuecTByeT B OCHOBaHUKU, B 0OChInke (0COOGEHHO B 3anofIHEHUN «na3yx» TPyObl) 1 3ackinke Tpybonposoaa,
aTakxke crocob BbIMOSHEHNS BCex paboT NpuHaanexar K BaxHeiwm dakTopam, KOTopble o6ecnedunBatoT kayecTBo
NMPOKNaaKN 1 MOHTaXxa TpyoonpoBoAa U CYLLECTBEHHO BAVSIOT Ha ero OyayLiyio YCMELHYI0 9KCnyaTaumio.

Mpodune TpaHwien

Mpodunb TpaHwen ansa npoknaaku MM rodpurpoBaHHbIX TPY6 onpenenseTcsa npoekTom. LLinpuHa onpenenseTcs
ncxoas n3 yonobcTea npoBeaeHns MOHTaXHbIX paboT.

A

3anoniHeHve
.0 YPOBHSI MOBEPXHOCTU

\4

obcebinka

Y

4 ocHosaHue Tpy6onposoae
0,10-0,15m

<—>‘ ~0,3-0,5m

Puc. 4. 1. PekomeHrayemble napameTpbl popuis TpaHLuen
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Tabnvua 4.1
PekomeHayemasi LLMPUHA TPaHLUEen
(CHwulM 3.0201-87 Tabn. 2) 6e3 yyeTa KpenneHuni

MuHuManbHoe paccTossHUe MeXay TPyooi U CTEeHKOW TpaHLuen, MM

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

HHo TpaHwen

JHO TpaHwen A0MKHO MMETb YKITOH, KOTOPbIN YKa3blBAETCH B NPOEKTE.

JHO 0onkHO GbITh BBIDOBHEHO, 6€3 MPOMEP3LLMX Y4aCTKOB, 0CBODOXAEHO OT KAMHEN 1 BalyHOB. MecTa BbleMKU
Ba/lyHOB OOJKHbI ObITb 3aCbiNaHbl FPYHTOM, YMJIOTHEHHbIM 10 TOW X€ MNI0THOCTU, YTO U FPYHT OCHOBAaHWS.

B rpyHTax, CKNOHHbIX K CMELLEHWIO, NIV NMPY 60JbLLIOK BEPOSITHOCTU BbIMbIBAHWS FPYHTOBLIMY BOAAMUW MaTepuana
NMOACHINKN 1N 06CHINKN HEOOXOAMMO MPUHSTL COOTBETCTBYIOLLME MEPDI [I/11 COXPaHEeHUS TPYHTa, OKPY>XXaloLLLero
TpyOy, B YNJIOTHEHHOM COCTOSIHUM. B 4aCTHOCTU, AHO TPaHLLUEN MOXET YKPENATLCS re0TEKCTUIIbHLIM MaTepura-
NIoOM. [e0TeKCTUSIb UCMOb3YETCH B KA4eCTBE Pas3aensowero cnos. POoHOM rpyHT OTAENSETCS OT CJI0EB OCHOBaHUSA
(NoACHbINKX) 1 3aCbIMNKU.

B kayecTBe maTtepunana gHa TpaHwen Hanbosiee 3KOHOMUYECKUN BbIrOAHbI KPYNMHO3EPHUCTLIN NECOK Unn webeHb,
T. K. IPUMEHEHME 3TUX MATEPMAOB NO3BONSAET AOOUTLCS HYXXHOW NIIOTHOCTM MPU MUHMMaSIbHbIX 3aTpaTtax. B cnyyae
MCMONb30BaHNS OPYrX BUOOB FPYHTA OCHOBHOM 3apaqveli aBnsieTcs nsbexxaHue nycToT B HXHER YacTu Tpybonpo-
BOJA M OKOJIO Hee.

OcHosaHue ans Tpybonpoeopa

HopmanbHas TonwmHa cnos noacbinku — 0,1 M. Ha ckannctom rpyHTe
NnoAchkInka ycTpamBaeTcs B 0693aTtenibHOM nopsake. Ecnu gHo TpaHLwwen /
ABNSIETCA CKANIMCTBIM UM B AHE TPAHLUEN HAaxXoaaTCs KaMHU BEINYNHOMN
cBbiwe 60 MM, HE0BX0ANMO yBENNYEHME NOACHINKM A0 MNOJIHOro Bblpas-
HMBaHWSA AHA TPaHLLEN.

Ina noacbinku ncnonb3yeTcsa NeCcoK Uan rpaBui (MakCUManbHbIN
pa3smep 3epeH 20 MMm). B oTaenbHbIX Cydyasx BO3MOXHO NMPUMEHEHNE
marepuana c 60nbLLMM pa3MepoM rpaHys. B niobom cnyyae, matepuan,
NPYMEHSEMBbIV AN5 NOACLINKW, HE OOMKEH MMETb OCTPbIX Kpaes. Ecnn

MECTHbI FPYHT COOTBETCTBYET 3TUM TPeOOBaHMAM, BbINOJHEHWE MOA- iy
CbIMNKN He 06a3aTeNbHO.

Mopacbinka ookHa 6bITb POBHON. YNIOTHEHMIO 0 MIOTHOCTU OCHOBHOIO Puc. 4.2
rpyHTa NoANexXuT maTtepuarn, 3anofHALWMn yrnybneHns, oopasoBaBLUM- Criovi ocHoBaHus /15 Tpybornposoaa
€eCsli NOC/e BblIEMKM BalyHOB U APYrnX KPYMNHbIX OObEeKTOB. (noAceirnka, noayLuka, nocTesib)

YCTPOoCcTBO hyHOaMeHTa HEOOXOAMMO TOrAa, KOraa AHO TPaHLLen HecTabunbHO. NMoaobHoe AHO He CNOCOOHO 06ecneynTb
TpyOOoNpOoBOAY HAZEXALLLEl onopsbl. B cnyyae HeCcTabuibHOro AHa TpaHLLEW CreayeT yCTpouTb 6onee rnyboKyo TPaHLLEe
1 0o TpebyemMoit OTMETKM CAenaThb 1 XeCTKUM PyHOAMEHT, 1 OCHOBaHWe, NPeasioXeHHOe MPOEKTOM.

dyHOaMeHTbI, KOTOPbIE NCMOJL3YIOT S YKNaOKu XecTKMx TpybonpoBoaoB 6e3 Bbi30Ba nepenoma ykjoHa unm
1n3rmnba, npm nx OONosIHeH OCHOBaHMEM (MOACLINKOM) B MOJIHOM Mepe noaxoanT ans Tpyéonposoaos 13 MM rog-
pUpOBaHHbIX TPYD C ABYXCNOMHON CTEHKON. MNoackinka Heo6xoaMma rno To NPUYNHE, YTO KaXKAbIA S1IEMEHT TPy6O-
NpOBOAA, NexXallnini HENOCPEACTBEHHO Ha XXECTKOM pyHAaMeHTe, ByAeT NoABepraTbCs ONaCHOCTU Nepefioma nnm
MOBPEXAEHNS N0, BINSAHNEM MACChI 3aCbINKM TPAHLLEN, MOABMXHbBIX HArpy30K UM CMeLLeHns rpyHTa. [Noatomy
Ha GEeTOHHbI dyHOAMEHT cneayeT YNOXUTb CIo OCHOBaHUSA M3 0TOOPAHHOIO ChiNy4ero Matepuarna TONWMHON
He meHee 10 cMm. MaTtepuman ocHOBaHMSA OOJKEH ObITb YNNOTHEH 00 85% 3Ha4veHus no meTtoay MNpokTopa.
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Tabnua 4.2.
Knaccudukaumsa rpyHToOB ANns cO34aHUSA OCHOBaHUA nog Tpyoonposoabl

KaTeropum XapakTepucTuka rpyHta

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

2 KpynHO3epHUCTLIE MECKN 1 FPaBuii C HAMBOJLLLVM AMaMeTPOM 3epeH 0koo 40 MM, a Takxke
OTCOPTMPOBAHHbIE MECKU 1 FPaBUiA C 3epPHaMM Pa3IMYHOro pasmMepa, CoaepXaLlmmm
He60bLLO NPOLEHT Mesiknx YacTul,. O606LLas, 3To Chiny4yre MaTepuasbl, HEKOre3nBHbIE
Kak B CbIMy4eM, Tak U B MOKPOM COCTOSIHMN. K 3TOI KaTeropmmn Npu4mnCisioTCs Takxke
pasHoobpasHble TUMbI FPaBUS U MECKM, CMECU NMecka 1 rpaBus ¢ He6O0bLUMM coaepXaHNemM
MeNKnx YacTtuL,. JonyckaeTcsa Makcumym 5-20% 3epeH ouaMeTpom 2 MM.

3 Menko3epHMCTbIE NECKU, FPaBuii C NPUMECHIO MWHbI, CMECb MEIKOSEPHUCThIX NECKOB,
MIMHUCTbLIX MECKOB M rPaBuns 1 MnHbl. K 3TOM kKaTeropmmn npuHagnexar Takxe nblieBugHble
TUMbI FPABMS U CMECU: FPaBUS — Mecka — NblIn, rPaBns — Necka — una, NbiIeBUAHONO Necka —
necyaHou neinu. lonyckaetca makcumym 5% 3epeH AnameTpom 2 MMm.

[PYHT 3-11 KaTeropunun — He BNOJIHE XenaTesbHbI, HO 4OMYCTUMBbIA MaTepuain.

4 Mbn, MWHBL, NbINEBUAHBLIE WUilbl U NblIV CPeaHer 1 60JbLLIOW MNIACTUYHOCTU 1 rpaHnLLEen
Teky4yecTu. K 9Tom kaTeropmm NpuHagiexaTt Takke HEOpraHnyeckme uibl CpegHen

1 60JIbLLON NIACTUYHOCTU, MECHaHbIE U MbIIEBUOHbIE WJTbI.

5 OpraHnyeckme rpyHTbl, OPraHU4ECKME Mblv, NbIEBUAHBIE Uilbl MANIOV 1 CPEAHEN NNACTUYHOCTH,
a Takxke Topd ¢ 60NbLLIMM CoAepPXaHNEeM opraHnyeckor cybctaHumm. K aTon kateropmmn
MPUYUCNAIOTCS TaKXKe MPYHTbI, coaepXXallime Meparblil FPYHT, CTPOUTENbHbIA MyCOpP, CKaslbHble
06510MKHM cBbile 40 MM 1 Mpoyne MaTepuanbl. Takme rpyHTbl He PEKOMEHAYIOTCS Ans
MCMONb30BaHNS B Ka4eCTBE OCHOBaHMS, YCTPOMCTBA 30HbI MOAOUBKN, YCTPOMCTBA 3aChINKu
TpaHLeli TpybonpoBoaoB

B cnyyae cnabbix rpyHTOB creayeT npenycMOTPETb MOJIHYI0 3aMEHY POAHOIO rpyHTa [0 I1yOuHbI 3a/1eraHuns Ha LebeHoY-
HO-recyaHyto Hachirnb (06bemMHoe cooTHoLueHne 1:0,3—-1:0,6) v rpaBuiiHO-LLEOEHOYHYIO YI/IOTHEHHYIO HACbIMb TOJILLIMHOM
0,25 D, Ho He meHee 15 cm. CTeneHb yrnaoTHeHus 4o/mkHa coctasnsate 85-90 % no metony lNpokTopa.

lNpy 3amMeHe PoAHOro rpyHTa PEeKoOMeHAYeTCs IPUMEHEeHNEe reoTekcTuas. [1py npyuMmeHeHnn B cnabbix rpyHTax O€TOHHbIX KO-
s104U€eB caeayeT NPUHSTL MPOTUBOYCaA0YHbIE MEpbI.

O6ecneveHne NPOEKTHOro YKNOHA

Mpwu ycTpoMCTBE NPOEKTHOrO YKIOHA HEOOXOAMMO COBMAATL AOMKHYIO CTEMNEHb YMIOTHEHMS MaTepuana oc-
HOBaHWS (NoACkINKKW), 4TOObI TPYOLI HE NpOCcenany 1 He HapyLlanu NPOEKTHOro ykoHa. JlonxkHa obecrneymBaTbcs
cTabunbHas 1 paBHOMepHas ornopa Tpybonposoa Ha yrnaoTHEHHOE OCHOBaHWe noackinku. He gonyckaercs gns
oGecneyeHns HY)XXKHOIO YKJIOHA NoaKsaabiBaTbh Nog TPYObl KYyCKM ApPEeBEeCUHbl, KAMHU U T. Nn.!

O6c¢cbinka Tpybonpoeopa

V3BneYeHHbI Npy OTPbIBE TPAHLLEN FPYHT MOXET ObITb MCMOb30BaH - 03 ML
D151 BbINOJIHEHMWS OOCbINKM TPYObI MPY YCNOBUN, YTO B HEM HE COOEPXUTCS :
KaMHel (MakcumanbHO OOMYCTUMbIN nx pa3dmep — 20 MM, OTAeNbHbIE

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

o6cCbInkM NpeanonaraeTcs ynaoTHATb, TO OH JOMKEH OblTb NPUrOAHbIM

DNa Takow onepaumn. ECnv nsBneyeHHbI rpyHT He NpuroaeH onst obcbin-

K1 TPyObl, TO AN19 3TOW LEeNu AOMKEH NCNOoNb30BaTbCs necok. Ans Tpyo

anameTpom 315 MM 1 BbiLLe MOXHO UCMNONb30BaTb FPaBuii C Pa3Mepom Puc. 4.3
dpakumm 0o 20 MM nnn webeHs ¢ padmepom dpakumm 4-20 Mm. O6cbinka TpybonpoBosa
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O6cbinKa AomKHa OCYLLECTBASTECS MO BCEV LUMPUHE TPaHLLEN A0 NOJyYeHUst Haf, MOBEPXHOCTLIO TPYObI (NMocne TpamboB-
K1) cnos TonwmHon He meHee 0,3 M. [NepBbIli CNoli He [OSKEH NMPEBLILLATL MONOBUHBLI AvaMeTpa TPyObl U He ObITh Bonee
0,2 m. BTopoli cnoit oTcbinaeTcs 4o Bepxa Tpybbl, HO Takxke He 6onee 0,2 M. Bo Bpemsi 06CbINKX rpyHT HEOO6X0AUMO
HaHOCUTb C MUHUMAaSbHOM BbICOTbI. Henb3si cOpackiBaTb MaCcChl FPyHTa HEMOCPEACTBEHHO Ha TpyBy. O6ckInka Tpy6o-
npoBoAa 06bIYHO NPON3BOAMTCS MOCE OKOHYaHUS MPOKNaAKM 1 NpUemMkn Tpybonposoaa.

YnnotHeHue rpyHTa

CTeneHb yNnoTHEHUS TPYHTA 3aBUCUT OT NpeaHa3HavYeHnst TEppUTOPUK Haj, TPyOOonpoBOAOM 1 JOJTKHA onpefe-
NATbCSA MPOEKTOM.

YT100bI U36EXaTb MPOCaAKN FPYHTa HaA TPYOGONPOBOAOM, HAXOAALLMMCS NOA A0POraMu, peKOMeHAyeTCH
YNJIOTHEHME 3anoJiHeHns He MeHee 95% no meTtopay MpokTopa.
Jns rny6okux TpaHLedi (cBeie 4 M) cteneHb yraoTHeHus — 90%. [lns octasnbHbIx caydyaeB — 85% wnm cornacHo
yKa3aHusiM, aHHbIM B rpoekTe. TpamboBKY He0OX0AMMO rpon3BOANTb C/10sIMY ToLmHo oT 0,1 go 0,3 M, yTpam-
60BbiBasi kaxzabli 0. TonlmHa yTpamboBbIBAEMbIX C/I0EB 3aBVICUT OT 060PYA0BaHUS U yCJI0BUI yriIOTHEHWS. [Tpy
BbIMOJIHEHUY 3TOV 3aa4m Heo6xoAMMO ObiTb BHUMATE IbHbIM. YI/IOTHEHME NMepBOro ¢/1os (40 YPOBHS OCy TPYObI)
He [0/IKHO NMPUBECTU K ee rnoaHsATuo. TpamboBKY HEOOXOAMMO BbIMOJIHSITE OAHOBPEMEHHO C ABYX CTOPOH TPY6O-
npoBosaa Bo nabexaHue ero nepemeLleHvs. [lpy noackirnke rpyHTa v 3achirke TpyobornpoBoaa C/ieayeT cneauTb,
4TOObI IPYHT HE CoAEepPXas KPYMHbIX BKIIOYEHWH. TpamMOOBKY rpyHTa HEMOCPEACTBEHHO Has TPyOOV npon3BoAsT,
npeaBapuTesibHo obecrneynB TOLLMHY 3ackinku He meHee 0,3 M OT Bepxa TpyObl.

Tabnua 4.3

TonuwmHa ynnoTHsieMbIX CNI0EB U KOJINYECTBO TpaMGOBO‘IHbIX npoxoanos

KonunyecTtso npoxoaos MakcumanbHas TonwmHa MuHuManbHbIA
ANS AOCTUXEHUs YNJIOTHAEMOro CJI0sl, M cnom
Crnoco6 Tpebyemoi kaTeropum = 006ChbINKU
YMJIOTHEHNs T Hap, BEepXoMm
YNJIOTHEHUS T
no metoay o [ Tpyo
MpokTopa, % E E no
3 E YNAOTHEHUS,
93 88 2 3 M
ynnotHerme - 3 0,15 0,10 0,10 0,20
Horamm
YnnotHeHune
PY4YHbIM
LITAMIOM, BECOM 3 1 0,15 0,10 0,10 0,20
MWH. 15 Kr
YnnoTtHeHne
BMOPOLUTAMIIOM, 3 1 0,10 - - 0,15
BECOM MWUH. 70 kr
YnnoTHeHne
BMOpPaLMOHHOM
NAUTOI, BECOM “ ! o, ) . o
MUH. 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
MWH. 600 kr 4 1 0,40 0,15 - 0,50

TMpumeyaHune: KpyrHO3ePHUCTbIE MaTepuasibl, Takue Kak LebeHb C pazmepoM ¢ppakumm 8—12 MM, 8—16 MM vav rasibka 8—22 MM,
SIBJISIOTCS] CaMOYJIOTHSIIOLLMMUCS Matepuanamu v rpu Ux NCrosib30BaHnm AJ1s 3acbirkim crosimm ToswmHor 0, 15-0,20 m
obecne4nBaeTcs yrioTHeHne > 93% no metoay lNpokTopa.
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Puc. 4.4.
YnnotHeHue rpyHTa npv npokaaake TpybornposBoaa

OnpepeneHne cTeneHn ynioTHEHUs rpyHTa (YOeNbHbIA BEC FPYHTA B CYXOM COCTOSAHUM UNN KOG DULIMEHT ero
YJIOTHEHUS) cneayeT NPpoM3BOAMTbL OTOOPOM NPo6 ¢ 06enx CTopoH TPyBoNpoBoAa He pexe, YEM Hepes Kakable
30-50 M (HO He MeHee OByx NPO6 Ha yyacTKe Mexay KosoauamMm) n opopMISTb akTaMu Ha CKPbITble paboTbl. Jony-
cKaeTcs NPUMEHeHne APYyrnx NPOBEPEHHbIX NPAKTMKOM METOA40B KOHTPOJIS CTENEHU YNJIOTHEHUS FPYHTA.

OKOanTeﬂbHGﬂ 3dchbinka TpGHI.IJeVI T
3anonunte
/10 YPOBHS

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

HEeHWs 3acbinky TPybonpoBoaa 1 TPamMOOBKM FPYHTA.

Bo Bpems BbINONHEHWS 3aCbINKW Haz TPYOONPOBOAOM PEKOMEHYETCS
NMOMECTUTb CUTHAJIbHYIO NIEHTY, YTOObI B AasnbHelLeM fnerye 6bii10 NaeH-
TndUumMpoBaTb TPYO6ONPOBOA.

[nsi 3aCbINKn MOXHO NMPUMEHSITb FPYHT, BbIHYThI U3 TPAHLLUEW, UV APY-
roii, CornacHo ykasaHusam npoekTa. luameTp 4acTuu, martepuana, npuMe-
HAEMOro A1 3aCbINKW TPAHLLEW, HE AOKEH npeBbiwaTb 30 Mm. Henb3as b 4
cbpachbiBaTh B TpaHLWIE KaMHU, WebeHb ¢ OCTPbIMU KpasiMun 1 60J1bLLNX
pa3mMepoB. MPYHT He JOKEH ObITb 3aMOPOXEHHBIM 1 OKOMKOBaHHbIM. Puc. 4.5.

OkoHYyaTeibHas 3achklrnka TpaHLweu

MU3rn6 MMM roppurposanHbIX TpY6 npu MoHTaXE

JaHHble no gonyctumMbiM pagmycam narmda MM roppuposaHHbix Tpyd SUNSET npuBepneHsl B Pazpene «IMNpoek-
TMpoBaHue...» Ha c. 17.

MNepemelueHune n pabora c pybamm Ha cTpouTensbHoM nnowagke

MepemelyeHure n ykiagka oguHapHbIX TPyO B TpaHLUEelo:
e TpyObl AnameTpom A0 315 MM BKIIIOUUTENBHO OMYCKAOTCS B TPAHLLEKD OAHM U ABYMS paboynmu;
e TpyObl anameTpom 400 Mm 1 6Gonble, a Takke CBA3KM TPYD NepeMeLLaoTCs C UCMOMb30BaHNEM KpaHa
1 OBYXBETBLEBOIO CTPOMa UK TPABEPChI C ABYMS BETBAMU N3 MAMKOr0, HanpumMep xJion4atobyMaxHoro, Tpoca.
| BanpeLeHo Ncnosib30BaHne CTPOMOB C METAIMYECKMMM TPOCAMMU UK LENSMMU.
I BanpeleHo nepemMeLLaTb TpyObl BOSIOKOM, cOpackiBaTb C aBTOMOOWIIS UK NepekaTbiBaTh Mo 3eMiie.

NKAMNNACT® www.icaplast.ru

TPYBHbB M 3ABO[



PekomeHpauum no npoknagke Tpyb6onposoaa B BOAOHACHILEHHbIX FPYHTAX

MM rodpuposaHHbie Tpyobl SUNSET, kak 1 apyrue nonnmmepHble TpyObl, Mpy NOrpyXXeHr B BOAY BCM/IbIBAIOT. YMECTHO
HaNoMHUTb, 4TO oBpaTHas 3ackinka, AaXe ecnv 3To CyXoW MaTepuan, MoxeT aedopmupoBaTs Tpyoy. MoaTomy Hano
ObITb KpaliHe BHUMATESIbHBIM 1 BO BPEMS NMPOBEAEHWS 3TUX paboT. Yknazka Tpyd B BOAOHACHILLEHHbIX MPYHTaX AO/MKHA
NPOV3BOAUTLCS HA Cyx0e AHO TpaHLlewn. To obecneynsBaeT NpaBusibHOE YCTPOCTBO OCHOBaHKMS U OTKOCA.

B BOAOHACHILLEHHBIX FPYHTaxX HEOO6XOAMMO UCMONb30BaTb CUCTEMbI BOOOMOHMXKEHWS ANS yaaneHns n36bITOYHON
BOZbl, YTO MO3BOJISET NPON3BOANTL YKNAAKY TPY6 C COBN0AEHMNEM BbilLEeyKa3aHHbIX TPeOO0BaHUN.

MaTepuan o6paTHO 3achINkKn OOMKEH NPeaoTBpaLLaTh NOABUXKN rPyHTa BOIM3M MOBEPXHOCTM TPYObI. [paHy-
JIOMETPUYECKNIA COCTaB 1 yNNOTHEHME MaTepuana oOpaTHOM 3achInNky A0KHbI ObITb TakMMn, 4TOObI Tpyda Gbina
XEeCTKO 3adukcrpoBaHa 1 aedpopmanms paboyero yyactka Tpyobl He NpeBbIlana KpUTUYECKON.

Pa3mep yacTtuu maTepurana o6paTHO 3achInky He AOMKEH MPEBbILLATb LUMPUHBLI Npoduns rodpa. Mpu npoknagke
B BOAOHACbILLEHHbIX FTPYHTax PeEKOMeHOYyeTCsl MCMOoJIb30BaTb B kKa4ecTBe MaTepuana ob6paTHON 3ackinku LwebeHb
1 ranbKy Heob6xoaMMoro pasmepa.

PekomeHaauuu no npoknagke tpybonposoaos Ha HebonbLuoi rnybuHe

B cnyyae ecnu knumatmyeckue ycnoBus (rnybrHa NpoMep3aHums) NO3BONSIOT YI0XUTbL TPYOONpoBO4, NPy HE3HA-
YUTENbHOM pa3Mepe Cos Haa, Tpyboi (B cnyyae rnyOuHbl Npoknaakm TpydonpoBoaa, COCTaBsoLLEN He DonbLue
100 cm), Tpy6onpoBoabl 13 MM roppmpoBaHHbIX TPYO MOryT NoaBepratbcs gedpopmMaummn nog, BIMSHUEM OMHAMN-
YeCKUX Harpy3oK, eCnu rpyHT B 3acbinke He 6yaeT Kak cnenyeT ynnoTHeH. B pedynbraTe, ecnv He 6yaeT BbINOSIHEHO
HY>XXHOE YNJI0OTHEHUE, MOTyT AedOpMMPOBaTLCS U MOBEPXHOCTM A0pPOr. MNoaToMy ans Herny6okmnx TpybonpoBoaoB
(rny6uHa npoknaakn meHee 100 cm) 3aBoa UKAMJIACT pekomeHAyeT YrOTHATb FPYHT MO MOBEPXHOCTbIO A0POr
00 95% moamndurumpoBaHHOM BENMYUHBI MO MeToay [NpokTopa Ana matepuana BCel 3acbinkun, Ha4MHas co aHa oo
NOBEPXHOCTU Joporu. [1ns 3ackinku cneayeT UCMOob30BaTb TOMNbKO FPYHT 1 -1 nnu 2 -1 kKaTeropun.

PekomeHaauumn no npoknagke Tpybonposoaa ¢ y4eTomM 3HAUUTENLHOTO
nepenaga TeMneparyp B nepuopa nposegeHus pabor

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

Mpwv Hapnexatem BbINONHEHM 06PATHOM 3aCbINKM BO3MOXHAas NPOA0JIbHASA MOLABUXKXHOCTb NOSIMMPOMNUIEHOBBIX
rodprpoBaHHbIX TPYO MOSTHOCTLIO KOMMEHCUMPYETCS YTPaMOOBaHHbIM FPYHTOM 0OpaTHOW 3acbinky. 3a CYET nioT-
HOrO 3anoNHeHUst pudNeHns NPOdUNS FPYHT «AEPXUT» TPYOY 1 IMHENHOE pacLUMPEHME NEPEXOANT B AOMNYCTUMbIE
BHYTPEHHWE HanpsikeHns TpyObl. Mpun HeHaanexallel 3acbinke BO3MOXHas NpoAosibHasi MOABUXKHOCTb KOMMEHCH -
pyeTcs B pacTpyOHbIX COEAUHEHMSX.

Mpu MoHTaxe TpybonpoBoaa B YC/IOBUSAX TEMMEPATYPbl OKpy>KatoLLLero Bo3ayxa Boiwe 25 °C uenecoobpasHo npo-
M3BOOUTb YACTUYHYIO 3aChInKy TPyObl Ha HeGonbLmx (30-40 cm) nHTEpBanax, a 3aBepLUnTb ee B 6051ee NpoxnagHoe
BpEeMs CyTOK.

Mpuv MOHTaXe TPYOONPOBOAA B XONOAHOE BPEMS CIeAyeT y4nTbIBaTh, YTO nonunponuner 6nok-cononumep (Mr-o6),
13 KOTOPOro N3roToBsieHbl rodpurpoBaHHbie TPYyObl SUNSET, meeT BbiCOKUIA KOODPUUNEHT CONPOTUBAEHUS yaap-
HOMY BO3LENCTBMIO NMPU HU3KMX TeMnepaTypax'. 9To NO3BONSET BECTM MOHTaX TpybonpoBoaa npu Temneparype
0o —15 °C. TeM He MeHee C NOHWXEHMEM TeMrnepaTypbl CTOMKOCTb TPYO 1 PaCoHHbIX AeTanen K yoapHOMy BO3-
DEencTBUMIO TakxXe cHmxkaeTcs. Mo aTol npuymnHe MOHTaX Tpyb npu oTpuLaTeNbHbIX TEMNEPATYPax HY>XKHO BECTU
¢ cobnioaeHnemM ocobol 0CTOPOXHOCTU, n3beras nobbix coyaapeHuii Tpyd 1 aetaneii mexay coboi 1 ¢ apyrumm
npeamMmeTtamu. Mpu Temnepatype Huxe —20 °C npoBoauTb paboTsl ¢ rodpupoBaHHbiMK MM Tpybamu 3anpeLlaeTcs.

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

" YnapHas Bsi3kocTb 1o LLaprv ¢ Haape3dom (-20 °C) 4-7 kx/m?(no cnpas. Tabavue cTp.9).
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Paspen 5.
UcnbiTaHus TpybonpoBoaoB cUCTEMBI
sopgooTeeaeHus us NN roppupoeaHHbIX TPYO

MNpoBeneHue ucnoitaHui

MpeaycmatpuBaloTcsa ABa BUAA UCNbITaHUIA TPYGONPOBOAOB U3 MOIMMPONUIIEHOBbIX

ropupoBaHHbIX TPYO Npu UX Npuemke:

® yCMbiTaHe Ha 3KChUNLTPAaLIMIO BOAbI M3 TPYGOMNpoBoaa (0TCYTCTBME yTedek Boabl U3 Tpybonposoaa);

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

McnbiTaHne Ha akchUnbTpaumio SBAsSIETCS OCHOBHbIM U MPOBOAUTCS B NEPBYIO odepedb. VMcnbiTaHmne Tpybornpo-
BOJA Ha repMeTUYHOCTb MPOBOAUTCS MeXAY CMOTPOBbIMM KOAOALAMN NYTEM MNEPEKPbLITUS KaHana C NMOMOLLbIO
BPEMEHHbIX MEXaHNYECKMX 3aTBOPOB — NPOOOK MM MHEBMATUYECKUMX 3arnyLLEK, HAanoHeEHWs Tpyb6onpoBoaa BOAOM
1 U3MEPEHNS NaAEHNS OABNEHUS.

Mepepn npoBeaeHNEM UCMbITAHUI HA TEPMETUYHOCTb A0J1KHA ObITb BbINOJIHEHA 0OCHINKA 1 YaCTUYHas 3achinka
Tpy6. MydTOBBIE COEANHEHNSA TPYD, COEAMHEHNS C KONOALAMM OCTATCS CBOOOAHBIMU, HE 3AChINAHHbIMMU.

Bce oTBEpCTMSA MCNBITEIBAEMOrO TPY6OMNPOBOAA, BMECTE C MPUCOEANHUTENbHBIMI KaHaIaMu, LOJKHbI ObITb HA MepUos,
MCMNbITAHN FrePMETUHHO 3aKPbIThbl M MPeAoXPaHEHbl YIOPOM OT AaBNeHNs BOAbI. [1py NpMMeHeHn Ha Tpacce TPONHNKOB
1 OTBOJOB, a TakKe ASINHHBIX MPUCOEAMHUTENbHbIX KaHaNoB, My(dTOBbIE COEANHEHNS [OMKHbI ObITb BPEMEHHO NPeao-
XpPaHeHb! 0T pasbeaHEHNS B MEPUOS, UCMbITaHWIA MO, aBIEHVEM.

Bo BpeMsi ucnbiTaHUi1 ypOBEHb MPYHTOBOW BOAbI HEOOXOAMMO CHU3UTL Kak MUHUMYM Ha 0,5 M H/XKe fHa TpaHLLEen.

Mpn ncnblTaHnK y4acTka TpybonpoBoaa 3arnyLUkm A0SKHbI OblTb OCHALLEHbI LUTYLIEPAMM C KflanaHaMmn ois BO3-
MOXHOCTU:
® NoABOAA BOAbI;

e 0TBOAA BOAbI U3 KaHaNa NOCIEe UCMbITAHUN;
e yaoaneHus BO34yxa;
® NprYcoeaMHEHUS N3MEPUTENBLHOIO 060PYA0BAHMS.

Bony onsa tpybonpoBoaa CUCTEMbI BOAOOTBEAEHNS, MOANEXALLEN UCTbITAHUSAM, HEOOXOAMMO NOABOANTbL U3 OTKPbI-
TOro pe3epByapa rpaBMTaLMOHHbIM CNOCOOOM. Hu npu kakmx 06CTOATENBLCTBAX HENb3s NMPOU3BOAUTL HEMOCPen -
CTBEHHOE NMPUCOeaAMHEHVE NOABOASALLENO KaHana Kk TpybonpoBoay, NoAatoLemMy BOAyY NMoA AaBneHneM. HanonHeHve
TpybonpoBoaa NPoOBOAUTCS MeLJIEHHO M3 KonoAaua CHU3Y kaHana. Bpemsi HanonHeHus oTpeska TpybonpoBoaa He
[OJKHO ObITb MeHbLLE 14aca 151 CMOKOMHOro HANOMHEHWS 1 yaaneHns n3 Tpybonposoaa Bo3ayxa. lNocne HanonHeHns
TpybonpoBoAa BOAOV 1 NMOJSTyHeEHMS B BEPXHEM KOSloALe YPOBHS 3epkana Boabl Ha 0,5 M BbiLLe BepXHel rpaHu Noasoas -
LLero 0TBepCTUS HE0OX0AMMO NPeKPaTUTb NOAaYy BOAbI M OCTaBUTb MOSIHOCTBIO HAMOHEHHbI OTPe30K Tpybonposoaa
elle Ha 1 4ac ¢ Lenblo yaaneHus ocTaTkoB BO3ayxa 1 cTabunmsaumm ypoBHs BoOpbl B konoauax. YoaneHue sosayxa n3
TpyOOonpoBoAa NPON3BOAAT B CAMO BbICOKOW TOHYKE C MOMOLLLbI0 0ObIYHOIO LLIAPOBOro KpaHa.

MM rodpupoBaHHbie Tpyobl SUNSET ncnbitbiBaloTcsa Ha gasneHme 0,05 MlMa. MNpobHoe gaBneHne MoxeT ObiTb
MEHbLLE, ECNIV 3TO BbITEKAET M3 YCIOBUS 3arnybreHns TpybonpoBoaa, a Takxke NPOMEXYTOUHbIX KOJIOALLEB Ha Tpacce
TpybonpoBoaa. Bpemsi npoBeaeHns UCMNbITaHWIA JOKHO COCTaBATh:

e 30 MUHYT oNng oTpeska Tpybonposoaa ao 50 m;
° 60 MUHYT ang oTpeska Tpybonposoaa 6osblue 50 M.

CnepyeTt umMeTb B BUAY, HTO NMPU rMApaBINYeCKNX UCTbITAHUSX 3a CYET JIMHEAHOro paclumpeHus Tpyobl
ucnbiTaTeNnbHOE AaBJ/ieHne MOXEeT HECKOJIbKO CHUXKaTbCH, fiaXe ecs/iu UCTbiTbiIBaeMas Tpy6a repMeTUYHa.
B xone ncnbitTaHns Ha My(@TOBbIX COeAMHEHUSIX HE OOMKHbI BbICTYNATb Kanan Boasl. TpybonpoBo, cuntTaeTcs rep-
METUYHbIM, KOraa A0MNOJIHSEMOoe KONIMYEeCTBO BOAbLI B TPYOONPOBOA, BO BPEMS UCTLITAHUA (MUHUMYM 15 MUHYT) He
npesblwaeT 0,02 n/KB.M BHYTPEHHE CMOYEHHOM NOBEPXHOCTU TPYObI.

CornacHo CHwuI 3.05.04-85 ponyctnmblini 06bem gobaBneHHoM Boabl (MPUTOK BoAbl) HA 10 M 4JIMHBLI UCTbITLIBaE-
Moro Tpybonposoaa 3a BpemMs ncnbitaHns 30 MUHYT A1 Tpy6 € TUMOM COeAVHEHUS HA PE3UHOBOI MaHXeTe cnenyeT
onpenendats no dGopmyne

g= 006+001-D,
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roe
D — HapyXHbIi ouameTp Tpybonposoaa, AM;
g — BEMYMHA ONYCTUMOro 06bema fo6aBneHHON BOALI, 1.

pr6OI'IpOBOD,bI JIMBHEBOW KaHannsaummn Takxke nognexar npeasaputesisHoOMY U MPUeMOYHOMY UCMbITAHUIO Ha
repMmeTn4HOCTb B COOTBETCTBUN C TDGGOBaHl/IﬂMI/I HacTo4dLliero nogpasgena, ecim 3Tto npeaycMOoTpPEeHO NPOEKTOM.

B cnyyae HerepMeTuU4yHOCTU COeANHEHNS er0 HEOOXOAUMO 3aMEHUTb 1 MOBTOPUTL UCMbITaHME. [ocne NpoBepKn
COEOMNHEHWNIM HA rePMETUYHOCTb OHM 3aChINATCS MNECKOM C COOTBETCTBYIOLLEN TPaMOOBKON.

McnbiTaHns Ha MHOUNLTPaUUIO NPOBOASATCS B CllyYae, eC/iv ypOBEeHb FPYHTOBbLIX BOZ, BhilLe AHA TpybonpoBoa.
Mcnonb3ayemeble npu moHTaxe MM rodpurpoBaHHbIx TPy6 SUNSET ¢ nomoLLbio MydTbl pe3nHOBbIE KOJibLa 061apatoT
DBYCTOPOHHMM PaBHOLIEHHBIM AelicTBMEM. [TpoBEeAEHHOE UCMbITAHNE HA FePMETUYHOCTbL TPYOOMNPOBOAA NPY AaBe-
Hum 0,05 MIMa npepoxpaHsaeT Tpyb6onpoBoL OT MHDUALTPALLMY FPYHTOBBIX BOA, NPY AABEHUN TAKOW Xe BENNYMHDI.
Mpr HEOBXOAMMOCTN UCTbITAHUS MOTYT ObITb MPOBEAEHbI. MICNbITaHWS HA MHPUNBTPALMIO MPOBOASATCS HA NMOJTHOCTbLIO
3aKOHYEHHOW YacTu TpybonpoBoaa Ha onpeaesieHHoN TePPUTOPUN CUCTEMbI BOLOOTBEAEHMS 6E3 pa3aeneHuns, Kak
paHee, Ha OTPE3KM, HTO CBA3AHO C NPEKPALLEHNEM OCYLUEHNS TPAHLLIEN.
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MpunoxeHue A

KATAJ1IOT MPOAYKUUNU

Tpy6b1 u putunrun ns MM roppupoeanHbix Tpy6 SUNSET
ANS CUCTEM BOJOOTBEAEHUS

Tpy6a SUNSET c pactpy6om ucn. 1 Tpyba SUNSET c pacTtpy6om ucn. 2
(c nocTosiHHOM BbiICOTOM rodpa) (c ymeHbLueHHOW BbiICOTOM rodppa
Knacc xectkoctn SN8, SN10 n SN16 B MeCcTe coeauHeHus C pacTpyoom)

Knacc »xectkocti SN8, SN10 1 SN16

B munanmetpax

Hapy>XHbii BHyTpeHHun HapyxHbii auameTp, BHyTpeHHUV guameTp,
AnameTtp, D anamvetp, D, pactpy6a, D, pacTpyba, 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
800 685 860 809
926 800 948 912
1000 850 1065 1009
1145 1000 1165 1145

Macca Tpy6 ykazdaHa B Tabn. 1.3 (c. 6).
Tpy6bl ¢ KONbLEBOM XecTKocTbio SN 24 npon3BoasaTcs 6e3 pacTpyba 1 coeguHAI0TCH COeaUHUTENbHON MydTON.

YnnoTHUTENnb pe3nHOBbIA

[na Tpy6 HOMUHaNbHLIM HAapYy>XHbIM aAnameTpom 110, 160, 200, 225, 250, 315, 400,500, 630, 800 1 HOMUHASbHbLIM
BHYTpeHHUM anameTtpom 250, 300, 400, 500, 600, 800 n 1000 mm.
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Mepexop Ha cTaHpapTHOe pnaHueBoe coegnHeHne™

HapyxHbii auameTp
MM roppupoBaHHoiA TPYObI, D

160
200
225
250
285
315
340
400
450
500
562
630
677

AnameTp cTtanbHOro ¢dnaHua, d,

150
200
200
250
250 (300**)
300
300 (350*)
400
400
500
500
600
700

B munnnmetpax
AnunHa nepexopa L

230
240
260
280
300
290
230
315
400
325
435
355
560

* naHel| 3aka3biBa€TCS OTAE/bHO.

** [ v MCOJIb30BaHWMN AOMOJIHUTE/IbHOV COEANHNTETIbHON M. Tbl BMECTO HTEerpumpoBaHHOIro pacrT,| 6&.
/o a 1 % PUp pacTpy!
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MydTa coeguHuTenbHaga c ynopom

HapyxHbiii aguameTp MM TpyGbI

D, mm

MydTa coeamHuTtenbHasa 6e3 ynopa
(pemoHTHas)
MydTa gna npoxona yepes CTEHKY
)Xene3o6eTOHHOro Konoaua

L

|
SN 1] S A
|
|
|

B munnnmetpax

AnuHa mydTsl, L, MM

BHyTpeHHUV anameTp
mydThbl, d, MM

110
160
200
225
250
285
315
340
400
450
500
562
630
677
926
1145

112
162
202
227
252
289

318 *
344
404
457
505
569
635
683
928

1155

3aLMTHas Myd)Ta coeAuHuTesibHada
mydTa
130
173
182
194
195
220
223
240
300
300 | 360
350
300 | 430
430
300 540
400 720
430 1060

MapameTtpbl MydT ana Tpyd OD 800 npenoctaBnsaoTCs Mo 3anpocy.

MNpunoxenne A KATAJIOT MPOAYKLINU

* BHYTPEHHWI anamMeTp 3aLynTHo MydTel A1 Tpy6 ¢ SN16 — 314,5 mm

\
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MM oreopg 90° *

L
L,
I
I
d
D B munnumeTpax
HapyxHbii1 BHyTpeHHuA L L
AvameTp, D avameTp, d i
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 munnnmetpax
HapyXHbiii BHyTpEHHMIi L L
avametp, D avametp, d 15° 30° U
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 pe3vHOBbIE YNIOTHUTENN 3aKa3biBalOTCS OTAE/bHO.
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MNpunoxenne A KATAJIOT MPOAYKLINU

1N
o

NN rpoitHnk 90° *

L/2
D| d| -
B munanmetpax
Hapy>Hbii BHyTpeHHuU
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 o
anametp MM Tpy6ui, D HapyxHbiii avameTp MBX Tpyo6sI, 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.
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MpunoxexHne b
Xumuueckas cronkocts MMM roppuposanHbix TPpY6

Tabnmuya 6.1

XnMuyeckas CTOMKOCTb roppupoBaHHbIX TPYO U3 NonunponuieHa Npu pasfnyHbIX TeMmnepartypax

BewiecTBO

AmMMmak

AMMOHMSA

AMMOHMSA

AMMOHMSA

AMMOHMSA

AMMOHMSA

AMMOHMSA

ALETOH

BeH3nH

Bpom

KNCJ1oTa

AomnuHoBas kucnoTa
A30THasa kucnora

AHunvHa xnoprugpart

AueTtanbaerug,

Bapwus conu

BeHzorHaa kncnota

BopHasg kucnota

BpomMucToBogopoaHas

KoHueHTpauus

KapboHat
HUTpaT

cynbdar

cynbbug,

docdar

xnopug,

HacblLWweHHbI BOAHBIA pacTBOP
6,13%-Hblli BOOHbLIV pacTBOpP

40%-HbIi BOOHbIV PAaCTBOP
la3oobpasHblii, Cyxoi,
100%-HbIN, YACTbIN

BopaHbI, HACLILLEHHbIV Ha Xonoae
50%-HbIli BOAHBI pacTBOP
BoAHbIN HaCbILLEHHbIV pacTBOP
HachblLWweHHbI BOAHBIA pacTBOP
BoaHbIn pacTtBOp

no60oi KOHUEHTpaLMmn

BoaHbIn pacTBOp

NOOOW KOHLIEHTPAaLLUK
HacblLWweHHbI BOAHBIN pacTBOP

To xe

TexHUYeCKU YNCTbIN

To xe

BopHble pacTtBopsbl
noboi KOHUEHTpaumm
TexHNYEeCKU YNCTbIN

BopaHbIn pacTBOp
no0O0o KOHUEHTpaummn
BoaHbin pacTtBOp

060l KOHUEHTpaLUM
HacblLWeHHbI 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

Xumunueckas
CTOMKOCTb
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Xumuueckas cromkocts MM roppuposaHHbIx TPY6

MpunoxexHue b

XumMuuyeckasi CTOKOCTb roppupoBaHHbIX TPYG U3 noaunponuieHa npv pasanyHbIX TeMmnepaTtypax

BewecTso KoHueHTpauus Temnepatypa Xumunueckas
°‘C CTOMKOCTb
ByTaH TexHnyeckuin 20 C
60 -
ByraaneH To xe 20 (0]
40 C
60 C
BytaHon To xe 20 C
40 C
60 C
Bytunauetat To xe 20 (0]
40 -
60 H
BuHunauerar To xe 20 C
60 0]
BuHHasa kucnota Jlio6as BogHas 20 C
40 C
60 C
BuHo ntoboe Toprogas 20 C
40 C
60 C
B1CKO3HO-NpSannbHbIN - 20 ©
pacTBop 40 @
60 C
Bopa anctunnmpoBaHHas,
LeMUHepann3oBaHHas, - 60 C
obecconeHHas
Bopa muHepanbHas - 60 C
Bopa mopckas - 60 C
Bogopog, TexHuyeckun 20 ©
40 C
60 C
Booopoa xnopucTbiii TexHu4ecknin 20 C
razoo6pasHblii 100%-Hbil 40 C
60 -
Bopopopaa nepekuch 30%-HbIl1 BOOHbIV pacTBOP 20 C
40 C
60 O
90%-HbI1 BOAHBI PacTBOP 20 H
40 -
Bo3ayx cxaTtbin, - 20 (0]
coaepxaliumin Macno 40 -
[ekcaH 100%-HbllA, TEXHUYECKWNI 20 (0]
40 -
60 H
OTUNEHINNKOb 100%-HbIl 20 (¢}
60 C
Mukonesas 37%-HbI1 BOOHbI pacTBOP 20 C
(ykcycHas) kucnota 40 -
60 -
MuvuepuH TexHun4eckumn 40 C
60 C
[nioko3sa BopaHbili pacTtBOp 20 C
060l KOHUEHTpaUUn 40 C
60 C
HexkanuH TexHu4ecknin 20 (0]
60 0]

=N
N
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XnMuyeckas CTOMKOCTb roppupoBaHHbIX TPYO U3 NonunponuieHa Npu pasfnyHbiX TeMmneparypax

| BewecTtBO

OnbytundTtanar
Aurnukonesas kncnota
OdnmeTtundopmamug,

AnaTtnnoBbii apup
OdnmeTtrnamuH
Adnmetundopmamup,

AdunokcaH

AnxnopbeH3on
OunxnopataH
AnatnnammH
Onatnnosbin adpup
[y6bunbHas kucnota

KenatuH
M3onponaHon
M3onponunoBsbin adup
Mop 6,5%-Hblili

Kanna antomocynbdart

Kanusa 6uxpomat

Kannsa nogun,

Kanuvsa kapboHat
Kanusa Hutpar

Kannga nepmaHraHat

Kanusa nepxnopar

KoHueHTpauus

TexHuyeckumn

30%-HbIli BOAHBI pacTBOP

TexHNYEeCKUN YNCTbIN

To xe
TexHun4yeckumn
To xe

To xe

To xe
To xe
To xe
To xe
Jliobasa BogHasa

Jo6011 BOOHBIN

TexHuyeckumn

To xe

pacTBOp B 3TaHOJ1E

50%-HbIli BOOHbIN

HacblLWweHHbI BOAHBIM pacTBOP

HachbiLLeHHbIN

HachbILWeHHbI BOAHBIA pacTBOP

50%-HbIl BOAHBIV pacTBOP

HacblLWweHHbI BOOHBIM PacTBOP

To xe

Temnepatypa
°‘C
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

XumMmuueckas
CTOMKOCTb
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XumMuyeckasi CTOKOCTb roppupoBaHHbIX TPYG M3 noaunponuieHa npv pasanyHbIX TemnepaTtypax

Xumuueckas cromkocts MM roppuposaHHbIx TPY6

MpunoxexHue b

=N
N

Belecrteo KoHueHTpauus Temnepatypa Xumunueckas

°‘C CTOMKOCTb
Kanusa nepcynbdat BogoHble pacTBOpbI 20 C
nto60oli KOHUEHTpaUUn 40 C
60 C
Kanusa cynbdar To xe 20 C
40 C
60 (0]
Kanusa unanng, HacblWweHHbIN BOAHbIN pacTBOP 40 C
60 C
Kanusa runoxnopua, HachblLeHHbI BOAHbLIN pacTBop, 20 ©
copepxalwumin 12,5% akTMBHOro xnopa 40 @
60 C
Kanusa xnopug, HacbiLweHHbIV BOAHbIN pacTBOP 40 C
60 C
Kamdopa - 20 C
60 C
Kncnopogn, Jto60i1 KOHLEeHTpaLmn 20 C
40 -
60 0]
KpemHueBas kucnorta To xe 60 C
KpemHedTopuctoBo- 32%-Hblli BOOHbIA pacTBOpP 20 C
[opoaHas kmcnota 40 -
60 -
90%-HbIn BOAHBI pacTBOP 20 -
60 -
JlumoHHag kucnota 10%-Has 20 (6}
40 C
60 C
MarHus conu Jlto6ble BOAHbIE PacTBOPLI 40 C
60 C
MasyTt - 20 (0]
40 H
ManeunHoBas kucnota HachbILWeHHbI BOAHbI PacTBOP 20 C
40 C
60 C
Macna - 20 (¢}
1 KVPbl PACTUTENbHbIE 40 (6}
60 O
Macno BepeTeHHOe - 20 C
40 0]
60 H
Macno kampopHoe - 20 H
Macno MmuHepansHoe, - 20 C
He copepxxatllee 40 C
apomaTN4ecKMx BELLLECTB 60 (0]
Macno moTopHoe - 20 -
60 H
Meaown conu BogHble pacTtBopbl 20 C
noboli KOHUEHTpaUWM 40 (0]
60 H
MeHTOon 100%-HbIl 20 C
60 ¢}
MeTtaH TexHnyeckui 20 C
60 -

ij KAMNAACT®
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XumMuueckasi CTOMKOCTb roppupoBaHHbIX TPYG U3 nonunponuiieHa Npu pasnnyHbIX TemnepaTtypax

BewecTBO

MeTaHon

MeTtnnamun

MeTnnaTunkeToH

Monoko

MonouHas kucnorta

MopdonuH

MoueBuHa

MypaBbunHasa Kncnota

MbInbHBIM pacTBoOp
MbiwbsKoBas kucnora
Hatpusa ayetar

HaTpusa 6pomar

HaTpusa rugpookcung,

HaTpusa rugpocynsut

Hatpwusa nognt

HaTpusa kapboHaTt
Hatpusa Hutpat

KoHueHTpauus

Jobon

32%-HbIli BOOHbIN

TexHuyeckun

90%-Has BoagHas

TexHuuyeckumn

BopaHble pactBopbl a0 30%

BogHhili pactBop 0o 50%

TexHuyeckas

Jo6011 BOAHBIN

80%-Hasa BogHasa

JTioboi BOgHbIN

To xe

o 10% BoaHbIN pacTBOp

[0 30% BoaHbIN pacTBOp

50%-HbIli BOAHBI pacTBOP

HacblLWweHHbI pacTBOp

o 10% BoaHbI pacTBOp

Jio60oi1 BOgHbIN pacTBOp

HachblLWeHHbI BOAHBIM PacTBOP

To xe

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

XumMmuuyeckas
CTOMNKOCTb
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XumMuyeckasi CTOKOCTb roppupoBaHHbIX TPYG M3 noaunponuieHa npv pasanyHbIX TemnepaTtypax

Temnepatypa Xumunyeckasn

BewecTBO . o
C CTOMKOCTb

KoHueHTpauus

Xumuueckas cromkocts MM roppuposaHHbIx TPY6

MpunoxexHue b

D
o

HaTpusa 6ukapboHat

Hatpwusa cynbdart

Hatpwusa cynbput

Hatpus Hutput

O30H

OneunHoBas kMcnora

Oneym

OTxoaguime rasbil,
copepxatume
[BYOKUCH yriepoaa
MepxnopaTuneH,
TETPaxIopaTUIEH

MukpurHOBag kucnoTa

MponaH

[ponuneHa ok1cb
PTyTb

CaxapHbiii cuporn
CBeTW/bHbIN ras
CBuHLA aueTaT
Cepebpa conu

CepHas kmucnota

HacbiLweHHbIN pacTBOpP

HacblLEeHHbI BOAHBIA PacTBOP

To xe

HacblLLEeHHbIN BOAHbIV
100%-HbIn

TexHuyeckas yucrtasa

10%-Hbiin, SO,

Jobas

TexHunyeckue

1%-HbI BOOHBIV PACTBOP

TEeXHUYECKNIN XNOKNIN
TexHunyeckunii ra3006pasHbIi

TexHuyeckas
Yncrasa
Joboi

HacbiLeHHbIV pacTBOpP

HacblLWeHHbI pacTBOp

[0 40% BOAHbLIN pacTBOP

[0 60% BOAHbLIN pacTBOP

J1o 80% BOAHbLIN pacTBOP

90%-HbI BOAHBI PACcTBOP

96%-HbIli BOAHBI PacTBOP

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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XumMuyeckasi CTOMKOCTb roppupoBaHHbIX TPYG M3 noaunponuieHa nNpuv pasanyHbiX Temnepartypax

BewecTBO

CepoBoaopog,

Cepa

Cepoyrnepog,

Cepbl ABYOKMCb

CunnkoHoBbIE Macna

CuHUnbHas Kkncnota

ConsHas kucnoTa

CMecb KMCnoT:
CepHas

A30THasa

Bopa

CMecb KMCnoT:
CepHas

A30THas

Bopa

Cmecb KMCNOoT:
A30THas (15%-Has)
dTopucTo-BogOpOaHAS
(5%-Has)

CepHas (18%-Has)
Cmecb KMCnoT:
CepHas

A30THasa

Bopa

KoHueHTpauus

TexHunyeckunii ra3006pasHbIi

HacblLeHHbI BOAHBIM pacTBOP

TexHunyeckasa yuctaa

TexHun4eckumn

AHrngpup,

J1io60i KOHLIeHTpaLmn

TexHnyeckas xmakasa

TexHunyeckas

5%-HbI BOOHBIV pacTBOP

10%-Hasa BoagHas

o 30% BogHas

36%-Hasa BogHas

48%
49%
3%

10%
20%
70%

3 yactun

14acTb
2 4acTtu

30%
60%
10%

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

20
40
60

20
40

20

40

20
40

XumMmuuyeckas
CTOMNKOCTb
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XumMuyeckasi CTOKOCTb roppupoBaHHbIX TPYG M3 noaunponuieHa npv pasanyHbIX TemnepaTtypax

BewecTBO

KoHueHTpauus TemneupaTypa Xumuuyeckas |

C CTOWKOCTb

Xumuueckas cromkocts MM roppuposaHHbIx TPY6

MpunoxexHue b
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CnunpTHbIE HANUTKMK
CteapunHoBas kncnora

CypbMbI xnopua,

TeTparngpodypaH

TeTpaxnopaTtaH

Tonyon

TpuxnopykcycHas
KucnoTa

TpuxnopaTuneH
TpunataHonamuH
Yrnepopna nByokuCb

YkcycHasa kncnota

YKCYCHOW KNCNOTbI

aHruaopug,
deHon

dopmanboerng,
(dopmanmn)

docdopa xnopug,
docdopHas kucnoTa

dochopHbIn aHrnapug,
(2 kn. on)

40%-Hble
TexHuyeckas

90%-HblIli BOOHbIN

TexHn4yeckumn

To xe

To xe

50%-HbIn BOAHBI pacTBOP

TexHunuyeckas umnctas

TexHn4eckumn
To xe
TexHun4eckas cyxas

10%-HbI1 BOAHBIV pacTBOP

50%-HbIl1 BOAHBIV pacTBOP

TexHuuyeckas umnctas

TexHn4eckumn

Jo 10% BoaHbIN

0 90% BoOHbIN

40%-HbIli BOOHbBIV PACTBOP

TexHn4vecknin
[0 30% BoAHbIN pacTBOpP

[0 50% BoAHbIN pacTBOp

85%-HbIl BOAHBI PAacBOP

TexHuyeckun

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
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XumMuueckasi CTOMKOCTb roppupoBaHHbIX TPYG U3 nonunponuiieHa Npu pasnnyHbIX TemnepaTtypax

BewecTBO

doTorpaduyeckas
aMyfbCcus
doTorpadpuyeckui
3aKpenuTesb
®dpyKTOBLIE COKMN

dTopucTo-BOAOPOAHASNA
(nnaBuKoBas) kmcnota

Xnop razoobpasHbiii
Xnop XuaKmin
Xnopb6eHson

XnopmetaHon
XnopHas Boga

Xnopodpopm
XnopcynbdoHoBasi

Kncnota
XnopykcycHas Kkucnora

XpomoBasi kucnorta

Cmecb KMCnoT:
XpomoBsas
CepHas

Bopa

Llapckas Boaoka

LinknorekcaH

LinknorekcaHon

LivnHka conn

LLlaBeneas kucnota

KoHueHTpauus

TMobas

Toprosbiv

[0 40% BOAHbLIV pacTBOP

50%-HbI BOAHBIV pacTBOP

70%-HbIi BOOHLI PaCTBOP
100%-HbI

100%-HbIN

TexHnyeckui

To xe
HacbiLweHHbIN pacTBOp

TexHun4yeckumn
TexHunuyeckas

50%-Hasa BogHas

TexHuyeckas

Lo 50% BogHas

5y
2y
3y
KoHugHTpupoBaHHas

TexHn4eckumn

To xe

Jlio6ble BOOHbIE PAaCTBOPbI

PasbaBneHHas BogHas

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

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

XumMmuuyeckas
CTOMNKOCTb
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Xumunueckas crorkocts MM roppuposarHbix TPY6

Mpunoxenne b

50

XumMuyeckasi CTOKOCTb roppupoBaHHbIX TPYG M3 noaunponuieHa npv pasanyHbIX TemnepaTtypax

Bewecreo KoHueHTpauus Temnepatypa Xumunyeckas
°C CTOMKOCTb
OTunauetat TexHun4eckumn 20 C
40 C
60 C
OTUNEHINNKONb To xe 20 ©
40 C
60 (@]
ATuneHgmamuH To xe 20 C
40
60 -
OTnNoBLIV cnMpT TexHuyecknin, 96%-Hbin 40 ©
(eTaHon) 60 @
OTunosbIi adup TexHnyeckumn 20 -
aKpWI0BOW KUCNOThI
OTUN XNOPUCTbIN To xe 20 (0]
A6no4yHas kncnoTa 1%-HbIli BOOHBIV pacTBOP 20 C
40 C
60 C
AHTapHasa kMcnoTta J11060W KOHLLEHTpauumn 20 ©
40 C
60 C
Tabnva 6.2

OueHKa XMMU4eCcKo CTOMKOCTU NosinponuaeHa

YcnoBHoe 0603HavYeHue WU3meHeHue, %

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

lNpumedaHuve. YcnoBHoe 0603HaYEHNE XUMNYECKOM CTOMKOCTU MaTepunasna 03HaqyaeT:

C - cToek:

B cpeAe AaHHOM KOHLUEHTPaLUnY npyv AaHHOM TeMneparype He npoucXoauT XMMUYECKOro paspyLUeHVst MoamMepa;
O — OTHOCUTEJIbLHO CTOEK:

B cpene AaHHOV KOHLUEHTPaLUUY npv AaHHOM TemMreparype rnpouCxXoanT 4aCTUYHast oTeps HecyLue
CrnocobHocTy nosmmepa. Tpybbl OKHBI MPUMEHSITLCS C MOBbILLEHHbIM 3ar1acoM MpPO4YHOCTU;

H - He cToek:

B cpee AaHHOM KOHLUEeHTPaLUumy npyv 4aHHOM Temreparype rnpuMmeHeHue Tpyo HeZonycTumo;

— HE UCIMbITaH.

A
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MpunoxeHue B
TC16.I1MLI,bI Ang rmgpaenanyeckoro pacyeta cCaMoTedyHbiX Tp)’GOﬂpOBOAOB

MopspoK BbINOJIHEHUS TMAPaBNYECKNX Pac4eTOB 6e3HanopHbIX TPYOONPOBOA 0B
C Ucnonb3oBaHMeM Tadbnuy,
Tabnuubl paccynTaHbl No dopmyne (2.2) Japcu — Becbaxa:

2-b

i

= = 0\
¢ 4R 234K (2.2)

V)’

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

»o VP b V2 .<V

o

— KS

Tabnuupbl cocTasneHbl Ansi roPpPUPoBaHHbIX TPYG M3 MOMNPONUIeHa BCEro HOMEHKIATYPHOr 0 psaa AMaMeTpoB.

Ha kaxpoi cTpaHuue Tabnul, ykasaHbl HApYXXHbIA U BHYTPEHHUIA AnameTp. 3Ha4YeHME pacyeTHOro anameTpa
NPUHSATO PaBHbIM BHYTPEHHEMY AnamMeTpy. B neBoi KonoHke Kaxaol Tabnuubl NpUBeAEHbI 3HAYEHWS HAMOJIHEHWS
Tpybonposoga ot 0,3 oo 1. HanonHeHnst MmeHee 0,3 He 9KOHOMUYHBI 1 3anpelleHbl CHulM 2.04.01-85 Bo nsdexaxue
o6pas3oBaHus B TPyOONPOBOAE «CyXOro TEHEHUSI» U HEOMNPaBAAHHOIO YBEJIMYEHUS ANAMETPOB TPYO.

[Mocnenyiowme KONMOHKN coaepXaTt 3Ha4YeHUs yKiioHa TpybonpoBoaa 1 COOTBETCTBYIOLLME 3HAYEHUs pacxona
XXNAOKOCTW, N1/C, U CKOPOCTU, M/C.

Mpw onpeneneHnmn NPOeKTHOro ykiioHa 6e3HanopHbIX TPYOONPOBOA0B pacyeTHOe 3HaYeHMe 7 cneayeT YMHOXUTb
Ha KO3PDULMEHT yBENIMYEHUS NMOTEPb HANopa, PaBHbIN A5 pacTPYOHbIX COeAMHEHWNI HAa PE3UHOBBIX YIIOTHUTENAX
Tpyo6 auameTtpamum 110-225 mm — 1,015; 250-630 mm — 1,01; > 630 MM - He y4MTbIBATb.

www.icaplast.ru UKAMNNACT®
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Tabnuubl gng rMAPABANYECKOrO pacyeTa

Mpunoxexnue B

52

110/96 HoMuHanbHbIN HapyxHbI anametp (OD) 110 mm

TPYBHbB M 3ABO[

i=0,007 i=0,008 i=0,009 i=0,01 i=0,015 i=0,02
q, n/c V,Mm/c q, n/c V,mMm/c q, n/c V,m/c q, n/c V,mMm/c q, n/c V,m/c q,n/c V,m/c
0,3 1,01 0,55 1,10 0,60 1,19 0,65 1,27 0,70 1,64 0,90 1,96 1,07
0,4 1,79 0,66 1,95 0,72 2,10 0,78 2,25 0,83 2,89 1,07 3,44 1,27
0,5 2,70 0,75 2,94 0,81 3,18 0,88 3,39 0,94 4,36 1,20 5,17 1,43
0,6 3,68 0,81 4,01 0,88 4,32 0,95 4,61 1,02 5,91 1,30 7,01 1,55
0,7 4,62 0,85 5,03 0,93 5,42 1,00 5,79 1,07 7,41 1,37 8,78 1,62
0,8 5,41 0,87 5,89 0,95 6,35 1,02 6,78 1,09 8,68 1,40 10,28 1,66
0,9 5,89 0,86 6,41 0,93 6,96 1,01 7,37 1,08 9,44 1,38 11,19 1,63
1 5,40 0,75 5,89 0,81 6,35 0,88 6,78 0,94 8,71 1,20 10,34 1,43
0,3 2,24 1,23 2,49 1,36 2,72 1,49 2,94 1,61 3,14 1,72 3,33 1,83
0,4 3,92 1,45 4,36 1,61 4,76 1,76 5,13 1,90 5,49 2,03 5,82 2,15
0,5 5,89 1,63 6,54 1,81 7,14 1,97 7,70 2,13 8,22 2,27 8,71 2,41
0,6 7,98 1,76 8,86 1,95 9,66 2,13 10,41 2,30 11,12 2,45 11,78 2,60
0,7 9,99 1,85 11,09 2,05 12,10 2,24 13,03 2,41 13,91 2,57 14,74 2,72
0,8 11,69 1,88 12,97 2,09 14,15 2,28 15,24 2,45 16,27 2,62 17,24 2,78
0,9 12,73 1,86 14,12 2,06 15,40 2,25 16,60 2,42 17,72 2,58 18,77 2,74
1 11,78 1,63 13,08 1,81 14,28 1,97 15,39 2,13 16,44 2,27 17,43 2,41
0,3 3,69 2,02 4,02 2,20 4,33 2,37 4,62 2,53 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
0,6 13,02 2,87 14,16 3,12 15,22 3,36 16,20 3,57 17,14 3,78 21,20 4,68
0,7 16,28 3,01 17,07 3,27 19,02 3,52 20,26 3,74 21,42 3,96 26,48 4,89
0,8 19,04 3,07 20,70 3,34 22,24 3,58 23,68 3,81 25,04 4,03 30,95 4,99
0,9 20,73 3,02 22,55 3,29 24,22 3,53 25,79 3,76 27,27 3,98 33,72 4,91
1 19,26 2,66 20,96 2,90 22,53 3,11 24,00 3,32 25,39 8,51 31,44 4,34
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160/ 139 HoMuHanbHbIN HapyXHbI aunametp (OD) 160 mm
i=0,007 i=0,008 i=0,009 i=0,01 i=0,011 i=0,012

WP ne V,mic aqn/e Vumie aqn/c Vowie 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 15,08 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 | 22,28 | 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 | 3527 | 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 | 1,97 | 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 | 2600 | 341 | 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 | 397 | 6439 | 4,22

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 guametp (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 aqn/e Vumie aqn/c Vowie an/c V,mc aqnfe Vumc  qn/c V,wm/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 .52 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, CL) 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

o]
a—’
é 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
o 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
o 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
o 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
g 0,7 | 90,74 5,13 96,40 545 | 101,75 | 5,76 | 106,81 6,04 | 111,64 | 6,32 | 116,26 | 6,58
T 0,8 | 106,02 | 523 | 11264 | 556 | 11887 | 586 | 124,79 | 6,15 | 130,42 | 6,43 | 135,81 6,70
= 0,9 | 115553 | 5,16 | 122,74 | 548 | 129,54 | 578 | 136,00 | 6,07 | 142,14 | 6,34 | 148,02 | 6,60
S 1 107,82 | 4,56 | 114,60 | 4,85 | 121,00 | 5,12 | 127,05 | 537 | 132,82 | 562 | 138,35 | 5,85
T
= 0,3 | 27,92 4,68 28,92 4,85 29,89 5,01 31,74 5,32 33,48 5,61 35,13 5,89
= 0,4 | 48,26 5,47 49,98 5,66 51,65 5,85 54,82 6,21 57,80 6,55 60,64 6,87
C s 0,5 | 71,83 6,08 74,38 6,29 76,85 6,50 81,54 6,90 85,96 7,27 90,15 7,63
g 0,6 | 96,72 6,53 | 100,15 | 6,76 | 103,45 | 6,99 | 109,75 | 7,41 115,68 | 7,81 121,30 | 8,19
s 0,7 | 12069 | 6,83 | 12496 | 7,07 | 12907 | 7,30 | 136,91 | 7,75 | 14429 | 8,16 | 151,28 | 8,56
8 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
K 0,9 | 153,66 | 6,86 | 159,09 | 7,10 | 164,33 | 7,33 | 17430 | 7,78 | 183,70 | 8,20 | 192,60 | 8,60
1 143,66 | 6,08 | 148,76 | 6,29 | 15369 | 6,50 | 163,08 | 6,90 | 171,92 | 7,27 | 180,30 | 7,63
c h/D i=0,25 i=0,3
“s’ 0,3 | 37,47 6,28 41,05 6,88
z 0,4 | 64,63 7,32 70,76 | 80,01
X 0,5 | 96,06 8,13 | 105,13 | 8,89
g 0,6 | 129,23 | 8,73 | 141,38 | 9,55
s 0,7 | 161,16 | 9,12 | 176,28 | 9,97
I‘:’- 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 HoMuHanbHbIM HapYXHbI auametp (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 5,52
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 S 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 Ang rMAPABANYECKOrO pacyeTa

0,3 | 48,58 6,13 50,96 6,43 54,32 6,85
0,4 | 83,80 7,14 87,88 7,49 93,64 7,98
0,5 | 124,55 7,93 130,59 8,31 139,11 8,86
0,6 | 167,56 8,51 175,65 8,93 187,07 851
0,7 | 208,96 8,90 219,03 9,33 233,24 9,93
0,8 | 244,03 9,06 255,78 9,49 272,36 10,11
0,9 | 266,02 8,93 278,84 9,36 296,93 9,97

1 249,11 7,93 261,17 8,31 278,21 8,86
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Tabnuubl gng rMAPABANYECKOrO pacyeTa

Mpunoxexnue B

(6]
o

250/217 HomuHanbHbIN HapYXHbI anametp (OD) 250 mm

i=0,002 i=0,003 i=0,004 i=0,005 i=0,006 i=0,007
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 4,51 0,48 5,88 0,63 7,04 0,75 8,08 0,86 9,03 0,96 9,90 1,05
0,4 7,97 0,57 10,35 0,74 12,38 0,89 14,19 1,02 15,82 1,14 17,34 1,25
0,5 12,04 0,65 15,61 0,84 18,64 1,00 21,34 1,15 23,78 1,28 26,03 1,40
0,6 16,38 0,70 21,20 0,91 25,29 1,08 28,93 1,24 32,22 1,38 35,26 1,51
0,7 20,57 0,74 26,60 0,96 31,71 1,14 36,26 1,30 40,37 1,45 44,17 1,59
0,8 24,09 0,75 31,14 0,98 37,11 1,16 42,43 1,33 47,23 1,48 51,67 1,62
0,9 26,21 0,74 33,88 0,96 40,39 1,14 46,18 1,31 51,42 1,46 56,25 1,59
1 24,08 0,65 31,21 0,84 37,27 1,00 42,67 1,15 47,55 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
0,4 29,70 2,13 31,48 2,26 33,17 2,38 34,79 2,50 36,33 2,61 37,82 2,72
0,5 44,44 2,39 47,08 2,53 49,59 2,66 51,99 2,79 54,29 2,91 56,50 3,03
0,6 60,05 2,57 63,60 2,73 66,98 2,87 70,21 3,01 73,30 3,14 76,26 3,27
0,7 75,09 2,70 79,53 2,86 83,74 3,01 87,76 3,15 91,61 3,29 95,31 3,42
0,8 87,79 2,75 92,97 2,91 97,89 3,06 102,58 3,20 107,08 3,35 111,04 3,49
0,9 95,62 2,71 101,27 2,87 106,63 3,02 111,75 3,16 116,65 3,30 121,36 3,44
1 88,88 2,39 94,16 2,53 99,19 2,66 103,98 2,79 108,58 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 BIESS) 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 3339 92,21 3,95 103,64 4,44 113,92 4,88 123,34 5,28 132,07 5,66
0,7 98,94 3,55 115,84 4,14 129,43 4,65 142,24 5,11 153,97 5,53 164,84 5,92
0,8 | 115,64 3,62 134,61 4,21 151,23 4,73 166,19 5,20 179,88 5,63 192,58 6,03
0,9 | 125,98 3,57 146,66 4,15 164,79 4,67 181,10 5,13 196,03 5,56 209,88 5,94
1 117,32 3,15 136,72 3,67 153,74 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 5.7 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 7,99
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 9,91
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 9,99 339,89 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
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285/250 HomuHanbHbIM BHYTpeHHUIn guametp (ID) 250 mm

h/D i=0,002 i=0,003 i=0,004
/ q, n/c V,Mm/c q, n/c V,Mm/c q, n/c V,m/c
0,3 6,55 0,54 8,49 0,69 10,15 0,83 11,63 0,95 12,96 1,06 14,20 1,16
0,4 11,56 0,64 14,94 0,83 17,82 0,98 20,37 1,13 22,69 1,25 24,83 1,37
0,5 17,45 0,72 22,50 0,93 26,80 1,11 30,61 1,26 34,07 1,41 37,25 1,54
0,6 23,72 0,78 30,54 1,01 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 34,89 0,72 45,00 0,93 53,61 1,11 61,22 1,26 68,13 1,41 74,50 1,54
0,3 15,35 1,25 16,43 1,34 17,46 1,43 19,37 1,58 21,13 1,73 22,76 1,86
0,4 26,82 1,48 28,70 1,58 30,47 1,68 33,77 1,86 36,81 2,03 39,63 2,19
0,5 40,22 1,66 43,01 1,77 45,65 1,88 50,56 2,09 55,07 2,27 59,27 2,44
0,6 54,43 1,79 58,19 1,92 61,74 2,03 68,35 2,25 74,42 2,45 80,07 2,64
0,7 68,13 1,88 72,82 2,01 77,25 2,13 85,50 2,36 93,07 2,57 100,11 2,76
0,8 79,68 1,92 85,16 2,05 90,34 2,17 99,97 2,40 108,82 2,62 117,04 2,81
0,9 86,76 1,89 92,73 2,02 98,38 2,14 108,87 2,37 118,52 2,58 127,49 2,77
1 80,44 1,66 86,02 1,77 91,30 1,88 101,11 2,09 110,14 2,27 118,54 2,44
0,3 24,30 1,99 25,75 2,10 27,14 2,22 28,45 2,33 29,74 2,43 30,95 2,53
0,4 | 42,28 2,33 44,79 2,47 47,17 2,60 49,44 2,73 51,65 2,85 53,74 2,97
0,5 63,21 2,61 66,93 2,76 70,47 2,91 73,84 3,05 77,12 3,18 80,23 3,31
0,6 85,37 2,81 90,37 2,97 95,13 3,13 99,67 3,28 104,07 3,43 108,26 3,56
0,7 | 106,72 2,94 112,96 3,12 118,89 3,28 124,55 3,44 130,04 3,59 135,26 3,73
0,8 | 124,76 3,00 132,05 3,18 138,97 3,34 145,57 3,50 151,99 3,65 158,08 3,80
0,9 | 135,90 2,96 143,84 3,13 151,39 3,29 158,59 3,45 165,58 3,60 172,22 3,75
1 126,42 2,61 133,86 2,76 140,93 2,91 147,68 3,05 154,24 3,18 160,47 3,31
0,3 32,13 2,63 37,47 3,06 42,17 3,45 46,39 3,79 50,26 4,11 53,86 4,40
0,4 55,77 3,08 64,96 3,59 73,03 4,03 80,29 4,43 86,94 4,80 93,11 5,14
0,5 83,23 3,43 96,88 4,00 108,84 4,49 119,60 4,93 129,46 5,34 138,59 5,72
0,6 | 112,29 3,70 130,62 4,30 146,69 4,83 161,14 5,30 174,36 5,74 186,62 6,14
0,7 | 140,28 3,87 163,13 4,50 183,14 5,05 201,14 5,55 217,61 6,00 232,88 6,42
0,8 | 163,94 3,94 190,61 4,58 213,98 5,14 234,98 5,65 254,21 6,11 272,08 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 3,43 193,76 4,00 217,68 4,49 239,20 4,93 258,91 5,34 277,18 5,72
0,3 57,22 4,68 60,39 4,94 63,40 5,18 66,27 5,42 69,01 5,64 71,65 5,86
0,4 98,88 5,46 104,32 5,76 109,48 6,04 114,40 6,32 119,10 6,57 123,62 6,82
0,5 | 147,14 6,07 155,20 6,40 162,83 6,72 170,11 7,02 177,07 7,30 183,74 7,58
0,6 | 198,09 6,52 208,90 6,88 219,15 7,21 228,91 7,53 238,24 7,84 247,20 8,14
0,7 | 247,16 6,82 260,62 7,19 273,37 7,54 285,52 7,87 297,14 8,19 308,29 8,50
0,8 | 288,70 6,94 304,41 7,32 319,29 7,68 333,47 8,02 347,03 8,34 360,03 8,66
0,9 | 314,67 6,84 331,80 7,22 348,04 7,57 363,50 7,91 378,29 8,23 392,47 8,54
1 294,28 6,07 310,39 6,40 325,67 6,72 340,22 7,03 354,13 7,30 367,49 7,58
0,3 76,63 6,26 81,29 6,64 85,68 7,00 89,84 7,34 93,80 7,67 97,59 7,98
0,4 | 132,15 7,30 140,13 7,74 147,65 8,15 154,77 8,54 161,55 8,92 168,03 9,28
0,5 | 196,37 7,10 208,17 8,58 219,30 9,04 229,82 9,48 239,84 9,89 249,41 10,29
0,6 | 264,13 8,69 279,95 9,21 294,85 9,70 308,96 10,17 | 322,39 10,61 335,23 11,03
0,7 | 329,36 9,08 349,05 9,63 367,59 10,14 | 385,15 10,62 | 401,86 11,08 | 417,83 11,52
0,8 | 384,62 9,25 407,60 9,80 429,23 10,32 | 449,71 10,81 469,21 11,28 | 487,73 11,73
0,9 | 419,29 9,12 444,36 9,67 467,95 10,18 | 490,30 10,66 | 511,57 11,13 | 531,90 11,57
1 392,74 8,10 416,34 8,58 438,57 9,04 459,63 9,48 479,67 9,89 498,83 10,29
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i=0,003

i=0,004

315/275 HomuHanbHbi HapYXHbIn auametp (OD) 315 mm
i=0,002

i=0,007

q, n/c

q, n/c

V,mMm/c

q, n/c

V,m/c

q, n/c

V, m/c

0,3 8,72 11,26 0,75 13,44 0,89 15,36 17,10 18,71 1,25
0,4 15,36 19,77 0,89 23,55 1,06 26,88 29,91 32,70 1,47
0,5 23,16 29,75 1,00 35,40 1,19 40,36 44,86 49,02 1,65
0,6 | 31,47 40,36 1,09 47,97 1,29 54,66 60,74 66,33 1,78
0,7 | 39,48 50,60 1,14 60,10 1,35 68,46 76,04 83,02 1,87
0,8 | 46,22 59,22 1,16 70,33 1,38 80,08 88,94 97,10 1,91
0,9 50,29 64,45 1,15 76,55 1,36 87,18 96,84 105,72 1,88

1 46,33 59,51 1,00 70,79 1,19 80,71 89,73 98,03 1,65

0,3 20,22 21,63 1,44 22,97 1,53 25,46 27,75 29,88 1,99
0,4 | 3529 37,74 1,70 40,05 1,81 44,34 48,30 51,97 2,34
0,5 52,88 56,52 1,90 59,96 2,02 66,35 72,22 77,69 2,62
0,6 71,54 76,43 2,05 81,06 2,18 89,66 97,56 104,91 2,82
0,7 89,52 95,62 2,15 101,40 2,28 112,13 121,98 131,15 2,95
0,8 | 104,69 111,82 2,20 118,56 2,33 131,10 142,61 153,31 3,01
0,9 | 114,00 121,77 2,16 129,12 2,29 142,78 155,33 167,00 2,97

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

0,3 | 31,88 33,77 | 225 | 3557 | 2,37 | 37,31 38,96 40,54 | 2,71
0,4 | 5542 58,68 | 2,65 | 61,78 | 2,79 | 64,77 67,61 70,34 | 3,17
0,5 | 82,81 87,65 | 2,95 | 9225 | 3,11 | 96,70 100,91 104,96 | 3,53
0,6 | 111,80 118,31 | 3,18 | 124,50 | 3,35 | 130,47 136,13 141,57 | 3,81
0,7 | 139,74 147,85 | 3,33 | 155,56 | 3,50 | 163,01 170,06 176,84 | 3,98
0,8 | 163,34 172,82 | 3,39 | 181,82 | 3,57 | 190,51 198,74 206,66 | 4,06
0,9 | 177,94 188,27 | 3,34 | 198,08 | 3,52 | 207,56 216,54 225,16 | 4,00
1 | 165,62 175,31 | 2,95 | 184,51 | 3,11 | 193,39 201,82 209,91 | 3,53

0,3 | 42,07 49,02 | 327 | 5512 | 368 | 60,61 65,64 70,31 4,69
04 | 72,97 84,92 | 3,83 | 95,41 4,30 | 104,84 113,48 121,48 | 5,48
0,5 | 108,86 126,59 | 4,26 | 142,13 | 4,79 | 156,10 168,89 180,75 | 6,09
0,6 | 146,81 170,63 | 4,59 | 191,49 | 5,15 | 210,25 227,42 243,33 | 6,54
0,7 | 183,37 213,05 | 4,80 | 239,03 | 5538 | 262,40 283,78 303,59 | 6,84
0,8 | 214,28 24893 | 489 | 279,26 | 548 | 306,54 331,49 354,61 | 6,96
0,9 | 233,48 271,25 | 4,19 | 304,34 | 541 | 334,08 361,30 386,52 | 6,87

1| 217,71 253,18 | 4,26 | 284,25 | 4,79 | 312,20 337,79 361,51 | 6,09

0,3 | 74,68 78,80 5,26 82,71 5,52 86,43 90,00 93,41 6,23
0,4 | 128,98 136,04 6,13 142,74 6,43 149,12 155,22 161,08 7,26
0,5 | 191,85 202,30 6,81 212,21 7,15 221,65 230,68 239,34 8,06
0,6 | 258,22 272,24 7,32 285,54 7,67 298,20 310,30 321,92 8,65
0,7 | 322,12 339,59 7,65 356,13 8,02 371,89 386,96 401,41 9,04
0,8 | 376,24 396,61 7,79 415,92 8,17 434,31 451,89 468,76 9,20
0,9 | 410,10 432,33 7,68 453,39 8,05 473,45 492,62 511,02 9,08

1 383,69 404,60 6,81 424,43 7,15 443,31 461,36 478,68 8,06

0,3 96,70 99,87 6,66 102,94 6,87 105,92 108,81 111,61 7,45
0,4 | 166,71 172,15 | 7,76 | 177,41 | 8,00 | 182,50 187,45 192,25 | 8,67
0,5 | 247,68 255,72 8,61 263,49 8,87 271,02 278,33 285,43 9,61
0,6 | 333,09 343,87 9,24 354,29 9,52 364,39 374,18 383,70 10,31
0,7 | 415,32 428,73 | 9,65 | 441,70 | 9,95 | 454,26 466,45 478,30 | 10,77
0,8 | 484,99 500,64 9,83 o1, /7 10,13 530,43 544,65 558,47 10,96
0,9 | 528,72 545,80 9,69 562,30 9,99 578,29 593,81 608,88 10,81
1 | 49535 511,43 | 8,61 | 526,98 | 8,87 | 542,05 556,66 570,87 | 9,61
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340/300 HomMuHanbHbIN BHYTpeHHUI guameTp (ID) 300 mm

TPYBHbL M 3ABOL

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 | 107 | 44,10 | 127 | 5021 | 1,44 | 5578 | 1,60 | 60,90 | 1,75
0,6 39,35 0,90 50,36 1,15 618,75 1,37 67,99 1,56 75,48 1,73 82,38 1,89
0,7 49,36 0,95 63,11 1,21 74,84 1,44 85,12 1,63 94,48 1,81 103,09 1,98
08 | 57,78 | 097 | 738 | 124 | 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 [ 213 | 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 | 192,48 | 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 | 503 | 38551 | 553 | 416,97 | 598 | 446,14 | 6,40
0,3 92,21 5,24 97,28 5,53 102,08 5,80 106,66 6,06 111,04 6,31 115,24 6,55
0,4 | 159,19 6,11 167,87 6,44 176,11 6,76 183,95 7,06 191,45 7,35 198,65 7,63
0,5 | 236,71 6,79 249,56 7,16 261,75 7,51 273,35 7,84 284,44 8,16 295,09 8,46
0,6 | 318,54 7,29 335,78 7,69 352,12 8,06 367,67 8,42 382,55 8,76 396,82 9,08
0,7 | 397,32 7,62 418,78 8,03 439,12 8,42 458,48 8,79 477,00 9,15 494,76 9,49
0,8 | 464,05 7,76 489,09 8,18 512,82 8,57 535,42 8,95 557,02 9,31 577,74 9,66
0,9 | 505,83 7,65 533,15 8,06 559,03 8,46 583,68 8,83 607,25 9,18 629,85 9,53
1 | 47342 | 679 | 499,12 | 7,16 | 52349 | 7,51 | 546,70 | 7,84 | 568,89 | 8,16 | 590,18 | 8,46
0,3 | 119,29 6,78 123,19 7,00 126,96 7,22 130,62 7,42 134,17 7,62 137,62 7,82
0,4 | 205,58 7,89 212,26 8,15 218,72 8,40 224,98 8,64 231,05 8,87 236,96 9,10
0,5 | 305,33 8,76 315,21 9,04 324,76 9,31 334,02 9,58 343,00 9,84 351,73 10,09
0,6 | 410,55 9,40 423,80 9,70 436,60 9,99 449,01 10,28 | 461,04 10,55 | 472,73 10,82
0,7 | 511,85 9,82 528,33 10,13 | 544,26 10,44 | 559,69 10,73 | 574,66 11,02 | 589,21 11,30
0,8 | 597,68 9,99 616,91 10,31 635,50 10,62 | 653,50 10,93 | 670,97 11,22 | 687,95 11,50
0,9 | 651,60 9,86 672,58 10,17 | 692,86 10,48 | 712,50 10,78 | 731,56 11,07 | 750,08 11,35
1 | 610,66 | 876 | 63042 | 9,04 | 649,53 | 9,31 | 668,04 | 9,58 | 686,00 | 9,84 | 703,45 | 10,09
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400/ 348 HomuHanbHbIM HapYXHbI auametp (OD) 400 mm

TPYBHbB M 3ABO[

i=0,004
q, n/c V,Mm/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 | 56,88 1,20 | 67,30 1,41 76,53 1,61 84,88 1,78 | 92,57 1,95
0,6 | 60,46 1,01 7707 | 1,29 | 91,11 153 | 103,54 | 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 | 113,77 | 1,20 | 13460 | 1,41 | 15306 | 1,61 | 169,76 | 1,78 | 18513 | 1,95
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 | 99,72 | 2,10 | 106,44 | 224 | 11279 | 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 | 16854 | 2,37 | 179,82 | 2,53 | 190,48 | 2,68 | 210,27 | 2,96 | 228,44 | 321 | 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 | 262 | 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 8,55 131,33 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 | 30992 | 326 | 327,95 | 345 | 344,92 | 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 | 40585 | 427 | 471,05 | 495 | 528,13 | 555 | 579,44 | 6,09 | 626,39 | 6,58 | 669,88 | 7,04
0,3 138,59 577 146,15 6,09 153,31 6,39 160,14 6,67 166,67 6,94 178,97 7,45
0,4 | 239,06 6,73 252,01 7,09 264,29 7,44 275,98 7,76 287,16 8,08 308,22 8,67
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 5738 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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450/ 400 HoMuHanbHbIM BHYTpeHHUIn guametp (ID) 400 mm

TPYBHbL M 3ABOL

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
04 | 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 | 1,54 | 10548 | 1,75 | 116,88 | 1,94 | 127,35 | 2,11
06 | 8382 | 1,11 | 106,49 | 1,41 | 12570 [ 1,66 | 142,65 | 1,89 | 157,99 | 2,09 | 172,09 | 2,28
07 | 10503 | 1,16 | 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 | 15728 | 1,30 | 18579 | 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 2,17 108,67 2,30 114,49 2,54 124,43 2,76 133,66 2,97
05 | 137,11 | 227 [ 146,26 | 2,42 | 154,91 | 2,57 | 170,98 | 2,83 | 18574 | 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 3,31 269,02 3,56
0,7 | 231,56 2,57 246,91 2,74 261,42 2,90 288,36 3,20 313,09 3,47 336,05 3,72
0,8 | 270,71 2,62 288,64 2,79 305,58 2,95 337,04 3,26 365,90 3,54 392,71 3,79
0,9 | 294,86 2,58 314,41 2,75 332,88 2,91 367,18 3,21 398,65 3,49 427,88 3,74
1 | 27421 | 227 | 29252 | 242 | 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 | 21242 | 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
09 | 45554 | 3,98 | 481,43 | 4,21 | 506,01 | 4,42 | 529,45 | 4,63 | 551,89 | 4,82 | 573,45 | 5,01
1 | 42484 | 352 | 44915 | 372 | 47222 | 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
06 | 373,89 | 500 | 43335 | 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 | 4,60 | 643,64 | 533 | 721,16 | 6,00 | 790,83 | 6,55 | 854,56 | 7,08 | 913,59 | 7,57
0,3 | 189,14 6,21 199,40 6,55 209,13 6,87 218,40 7,17 227,26 7,46 243,95 8,01
0,4 | 326,06 7,23 343,64 7,62 360,30 7,99 376,17 8,34 391,34 8,68 419,89 9,31
0,5 | 484,39 8,03 510,39 8,46 535,03 8,87 558,48 9,26 580,91 9,62 623,11 10,33
0,6 | 651,42 8,62 686,28 9,08 719,30 9,51 750,74 9,93 780,80 10,33 | 837,35 11,08
0,7 | 812,22 9,00 855,60 9,48 896,69 9,94 935,81 10,37 | 973,20 10,79 | 1043,56 | 11,57
0,8 | 948,47 9,16 999,08 9,65 1047,03| 10,12 [1092,67 | 10,56 | 1136,30 | 10,98 | 1218,38 | 11,77
0,9 [1034,00| 9,04 1089,21 9,52 1141,52 | 10,00 | 1191,31| 10,41 [1238,90 | 10,83 | 1328,46 | 11,61
1 968,79 8,03 1020,79 | 8,46 1070,06 | 8,87 1116,97 | 9,26 1161,81 9,63 1246,22 | 10,33
®
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500/ 432 HomuHanbHbIM HapYXHbI auametp (OD) 500 mm

TPYBHbB M 3ABO[

i=0,004
q, n/c V,m/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 53,74 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 | 072 | 161,47 | 1,10 | 204,88 | 1,40 | 241,66 | 1,65 | 274,12 | 1,87 | 303,48 | 207
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 | 2,43 | 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 | 3,79 | 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 | 549,44 | 3,75 | 580,69 | 3,96 | 610,36 | 4,16 | 638,65 | 4,36 | 66574 | 4,54
0,3 | 134,24 3,63 139,17 3,77 161,55 4,37 181,16 4,90 198,79 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
08 [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| 940 |143829| 9,81 |149583| 10,21
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562/500 HomuHanbHbIM BHYTpeHHUIt 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 | 165,07 | 3,47 | 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
05 | 360,32 | 3,82 | 383,25 | 4,07 | 404,90 | 4,29 | 42544 | 451 | 44503 | 4,72 | 463,79 | 4,92
06 | 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
08 | 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 | 5,55

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 |11030,75| 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

TPYBHbB M 3ABO[

0,3 37,55 0,65 57,20 0,98 72,48 1,25 85,43 1,47 96,87 1,66 107,21 1,84
0,4 | 6593 | 0,77 | 100,01 | 1,16 | 126,45 | 1,47 | 148,83 | 1,73 | 168,57 | 1,96 | 186,41 | 2,16
0,5 99,19 0,86 150,01 1,30 189,39 1,64 222,68 1,93 252,03 2,19 278,54 2,42
0,6 134,55 0,93 203,07 1,41 256,11 1,77 300,92 2,08 340,41 2,36 376,07 2,60
0,7 168,65 0,98 254,23 1,47 320,43 1,86 376,33 2,18 425,57 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 | 214,80 | 0,98 | 323,77 | 1,48 | 408,05 | 1,87 | 479,22 | 2,19 | 541,91 | 2,48 | 598,54 | 2,74
1 198,38 0,86 300,03 1,30 378,80 1,64 445,37 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
0,3 182,31 3,13 193,99 3,33 205,03 3,52 215,50 3,70 225,50 3,87 235,06 4,04
0,4 | 315,67 3,66 335,75 3,90 354,70 4,12 372,70 4,33 389,85 4,52 406,28 4,71
0,5 | 470,35 4,08 500,12 4,34 528,22 4,58 554,88 4,81 580,30 5,03 604,63 5,24
0,6 | 633,83 | 4,39 | 673,80 | 4,66 | 711,52 | 4,93 | 747,31 | 517 | 781,43 | 541 | 814,08 | 5,63
0,7 | 791,27 4,59 841,07 4,88 888,05 5,15 932,63 5,41 975,12 5,66 1015,78 5,89
0,8 924,48 4,67 982,61 4,97 1037,44 5,24 1089,47 5,61 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 | 94071 | 408 |100025| 4,33 |1056,43| 4,58 |1109,75| 4,81 |1160,59| 5,03 |1209,25| 5,24
0,3 244,26 4,20 253,11 4,35 293,34 5,04 328,54 5,64 360,18 6,19 389,12 6,68
0,4 | 422,06 4,90 437,25 5,07 506,24 5,87 566,58 6,57 620,78 7,20 670,35 7,78
0,5 627,99 5,44 650,49 5,64 752,62 6,52 841,90 7,30 922,07 7,99 995,36 8,63
0,6 845,44 5,85 875,63 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 1545,83 8,96 1668,09 9,67
0,8 | 1232,09 6,23 1275,97 6,45 1475,04 7,46 1648,96 8,33 1805,08 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 |130098| 564 |150524| 6,52 |1683,80| 7,30 |1844,15| 7,99 |1990,73| 8,63
0,3 | 415,94 7,15 441,01 7,58 464,63 7,98
0,4 | 716,24 8,31 759,15 8,81 799,57 9,28
0,5 | 1063,22 9,22 1126,64 9,77 1186,36 10,28
0,6 | 1429,09 9,89 1514,08 10,48 1594,11 11,03
0,7 | 1781,26 10,33 1887,01 10,94 1986,57 11,52
0,8 | 2079,77 | 10,51 |2203,16| 11,13 | 2319,31| 11,72
0,9 | 2267,57 10,37 | 2402,18 10,98 | 2528,90 11,56
1 |2126,44| 9,22 |2253.28| 9,77 |[2372,73| 10,28
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677/ 600 HoMuHanbHbIN BHYTpeHHU guametp (ID) 600 mm

i=0,001 i=0,003

q,n/c V,m/c q,n/c  V,m/c
0,3 | 47,08 0,69 71,47 1,04 90,41 1,32 106,45 1,55 120,60 1,76 133,40 1,95

0,4 | 82,61 0,81 124,87 1,23 157,62 1,55 185,31 1,83 209,73 2,07 231,79 2,29
0,5 | 124,20 0,92 187,21 1,38 235,96 1,74 277,15 2,04 313,44 2,31 346,22 2,55
0,6 | 168,40 0,99 253,34 1,49 318,99 1,88 374,41 2,20 423,23 2,49 467,32 2,75
0,7 | 211,03 1,04 317,08 1,56 399,01 1,97 468,15 2,31 529,03 2,61 583,99 2,88
0,8 | 246,93 1,06 370,85 1,59 466,55 2,00 547,31 2,35 618,40 2,66 682,59 2,93
0,9 | 268,78 1,04 408,81 1,57 508,11 1,97 596,14 2,32 673,64 2,62 743,62 2,89

1 248,40 0,92 374,42 1,38 471,93 1,74 554,30 2,04 626,87 2,31 692,43 2,55

0,3 | 145,16 2,12 156,11 2,28 166,38 2,43 176,09 2,57 194,24 2,84 210,82 3,08

0,4 | 252,07 2,49 270,92 2,67 288,61 2,85 305,32 3,00 336,54 3,32 365,04 3,60
0,5 | 376,33 2,77 404,32 2,98 430,57 3,17 455,37 3,35 501,67 3,70 543,93 4,01
0,6 | 507,80 2,99 545,42 3,21 580,71 3,41 614,02 3,61 676,23 3,98 732,99 4,31
0,7 | 634,46 3,13 681,36 3,36 725,33 3,57 766,85 3,78 844,36 4,16 915,07 4,51
0,8 | 741,52 3,18 796,27 3,42 847,61 3,64 896,08 3,85 986,57 4,24 [1069,12| 4,59
0,9 | 807,86 3,14 867,56 3,37 923,54 3,59 976,39 3,79 1075,06 | 4,18 1165,08 | 4,53

1 752,66 2,77 808,64 2,98 861,14 3,17 910,73 3,35 1003,35| 3,70 | 1087,86| 4,01

0,3 | 22621 | 330 | 24065 | 3,51 | 25427 | 371 | 26721 | 390 | 279,55 | 4,08 | 291,36 | 4,25
0,4 | 391,50 | 3,86 | 416,30 | 4,10 | 439,70 | 4,34 | 461,91 | 455 | 483,09 | 4,76 | 503,36 | 4,96
05 | 583,16 | 4,30 | 619,91 | 457 | 65459 | 482 | 687,49 | 506 | 718,85 | 530 | 748,88 | 552
06 | 78567 | 462 | 83501 | 491 | 88155 | 518 [ 92572 | 544 | 967,81 | 569 [1008,10| 5,93
0,7 | 980,69 | 4,83 [1042,15| 5,13 [1100,12| 542 [115512| 569 |120754| 595 |1257,71| 6,20
0,8 114572 4,92 [1217,46| 523 [128512| 552 [134931| 579 [141050| 6,06 |1469,04| 6,31
0,9 [124861| 485 [1326,84| 515 |1400,63| 5,44 [147064| 571 [1537,37| 597 |1601,22| 6,22

1 |1166,32| 4,30 |1239,82| 4,57 |1309,17| 4,82 |1374,97| 5,06 |1437,71| 5,30 |1497,75| 5,52

03 | 302,71 | 442 | 31364 | 458 | 363,28 | 530 | 406,71 | 594 | 44574 | 651 | 481,44 | 7,03
04 | 522,83 | 516 | 541,57 | 534 | 626,70 | 6,18 | 701,12 | 6,91 | 767,96 | 7,57 | 829,07 | 817
05 | 777,70 | 573 | 805,46 | 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 | 130587 | 6,43 |1352,24| 6,66 |1562,60| 7,70 |1746,36| 8,60 |1911,28| 9,41 |2061,98| 10,16
0,8 | 152525 | 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 |222321| 8,64 |2433,13| 9,45 |2624,94| 10,20

1 |155540| 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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800/ 694 HomuHanbHbIN HapyXHbi guametp (OD) 800 mm

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

0,3 59,80 0,63 69,86 0,73 78,91 0,83 87,23 0,91 94,92 0,99 112,28 1,18
0,4 | 105,04 0,74 122,43 0,87 138,13 0,98 152,55 1,08 165,85 1,17 195,88 1,39
0,5 | 157,98 0,84 183,94 0,97 207,35 1,10 228,85 1,21 248,67 1,32 293,38 1,55
0,6 | 214,25 0,90 249,27 1,05 280,83 1,19 309,80 1,31 336,51 1,42 396,73 1,67
0,7 | 268,52 0,95 312,27 1,10 351,69 1,24 387,86 1,37 421,20 1,49 496,36 1,76
0,8 | 314,20 0,97 365,36 1,13 411,42 1,27 453,68 1,40 492,63 1,52 580,43 1,79
0,9 | 342,00 0,95 397,70 1,11 447,90 1,25 493,96 1,38 536,40 1,50 632,10 1,76

1 | 3159 | 084 |36790 | 097 | 41470 | 1,10 | 45769 | 1,21 | 497,33 | 1,32 | 58676 | 155
03 | 127,63 | 1,34 | 141,55 | 1,48 | 154,37 | 1,62 | 166,30 | 1,74 | 177,52 | 1,86 | 188,12 | 1,97
0,4 | 222,42 1,57 246,45 1,74 268,57 1,90 289,16 2,05 308,49 2,18 326,77 2,31
0,5 | 332,87 1,76 368,61 1,95 401,49 2,12 432,09 2,29 460,81 2,44 488,00 2,58
0,6 | 449,90 1,90 498,00 2,10 542,24 2,29 583,40 2,46 622,03 2,63 658,54 2,78
0,7 | 562,69 1,99 622,69 2,20 677,86 2,40 729,19 2,58 777,35 2,75 822,87 2,91
0,8 | 657,90 2,03 728,00 2,24 792,42 2,44 852,35 2,63 908,60 2,80 961,76 2,66
0,9 | 716,55 2,00 792,94 2,21 863,17 2,41 928,51 2,59 989,83 2,76 1047,78 2,92

1 | 66574 | 1,76 | 737,22 | 1,95 | 802,98 | 2,12 | 864,17 | 229 | 921,63 | 244 | 97594 | 258
0,3 | 207,85 2,18 225,97 2,37 242,83 2,54 256,64 2,71 273,73 2,87 339,03 3,55
0,4 | 360,75 2,55 391,96 2,77 420,97 2,98 448,17 3,17 474,13 3,36 586,30 4,15
0,5 | 538,42 2,85 584,74 3,09 627,78 3,32 668,13 3,53 706,63 3,74 872,95 4,62
0,6 | 726,36 3,07 788,61 3,32 846,45 3,57 900,66 3,80 952,34 4,02 1175,70 | 4,96
0,7 | 907,42 3,21 985,00 3,48 1057,08 | 3,74 1124,63 | 3,98 1189,06 | 4,20 1467,24 | 5,19
0,8 | 1060,47 | 3,27 |1151,06 | 3,55 1235,20 | 3,81 1314,06 | 4,05 1389,28 | 4,28 | 1714,00| 5,28
0,9 [1155,40| 3,22 1254,17 | 3,50 1345,92 | 3,75 1431,90 | 3,99 1513,93 | 4,20 1868,04 | 5,21

1 |1076,84| 2,85 |1169,48| 3,10 |1255,56| 3,32 |1336,26| 3,53 |1413,26| 3,74 |174580| 4,62
0,3 | 393,76 4,13 441,72 4,63 484,87 5,08 561,00 5,88 627,60 6,58 687,40 7,20
0,4 | 680,30 4,82 762,57 5,40 836,57 5,91 967,04 6,84 |1081,10| 7,65 |[1183,44| 8,38
0,5 [1012,13 5,35 1134,00 | 6,00 1243,47 | 6,57 1436,50 | 7,60 1605,12 8,50 1756,46 | 9,30
0,6 [ 1362,50 | 5,75 1525,96 | 6,44 1672,87 | 7,06 1931,73 8,15 |2157,80| 9,11 2360,64 | 9,96
0,7 [1699,87| 6,01 1903,39 | 6,73 | 2086,28 | 7,38 | 2408,50 8,52 |2689,80| 9,51 2942,18 | 10,40
0,8 | 1985,51 6,12 [2223,04| 6,85 |[243645| 7,51 2812,43 | 8,67 |3140,70| 9,68 |3435,16| 10,59
0,9 [2164,15| 6,04 242322 | 6,76 |2656,00| 7,41 3066,10 8,65 [3424,18| 9,55 |3745,43| 10,45

1 |202425| 535 |2267,90| 6,00 |2487,00| 6,57 |2873,10| 7,60 |3210,25| 8,49 |3512,93| 9,29
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926/800 HoMUHanbHBIN BHyTpeHHUI auametp (ID) 800 mm

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

D e Vwm an/c  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 | 24384 | 092 | 51588 | 1,07 | 580,78 | 1,20 | 639,89 | 1,32 | 694,89 | 1,44 | 818,43 | 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 | 1007,43 825 1093,13 3,61 1172,71 3,87 1248,01 4,12 1318,51 4,35 1625,58 5,36
0,7 | 1258,26 3,48 1365,05 3,77 1464,21 4,05 1558,02 4,31 1645,85 4,55 2028,30 5,61
0,8 | 1470,35 3,54 1595,03 3,84 1710,79 4,12 1820,30 4,39 1922,82 4,63 2369,23 5,71
0,9 | 1602,09 3,49 1738,03 3,79 1864,27 4,06 1983,68 4,32 2095,48 4,57 2582,31 5,63

1 |1494,09| 3,00 |162164| 335 |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| 647 |3432,97| 7,09 |3963,07| 8,19 |442597| 9,15 |4841,33| 10,00
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1145/1000 HomuHanbHbIN BHyTpeHHU guametp (ID) 1000 mm

TPYBHH M 3ABON

i=0,0007 i=0,0009 i=0,0011 i=0,0013 i=0,0015 i=0,0017
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 | 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
09 [ 89309 | 1,24 [1033,89| 1,43 [1159,31| 1,61 |1274,40| 1,76 |1381,03| 1,91 |1480,82| 2,05
1 | 82737 | 1,09 | 95884 | 1,26 |1076,04| 1,41 |1183,64| 1,55 |1283,39| 1,68 |1376,76| 1,81
03 | 281,49 | 1,46 | 289,74 | 151 | 32821 [ 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
05 | 73242 | 192 | 753,57 | 1,98 | 852,19 | 2,24 | 941,31 | 2,47 [1099,33 | 2,89 |123822| 3,25
06 | 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 |247645| 325
0,3 | 528,29 2,75 573,36 2,98 615,62 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 | 13683,48 3,58 1478,36 | 3,88 1585,99 | 4,16 1686,08 | 4,43 1780,53 | 4,67 |[2191,73| 5,75
06 |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 [299166| 5,25 |3678,74| 6,46
0,8 |2680,40 | 4,10 |2904,78 | 4,45 |3114,92| 4,77 |3310,28 | 5,07 |349459| 535 |[429650| 6,57
0,9 [2920,91 4,04 |3165,60| 4,38 [3394,76| 4,70 |3607,81 500 |[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
03 | 989,24 | 515 |1107,75] 576 |1214,28[ 6,32 |1311,74| 6,82 [1402,05| 7,29 |1486,50 | 7,73
0,4 | 1706,11 5,29 1909,16 | 6,71 2091,61 7,35 | 2258,47| 7,94 |2413,01 8,48 | 2557,51 8,99
0,5 | 2535,28 6,65 |283568| 7,44 |3105,50 8,15 | 3352,19 8,80 [3580,63| 9,40 |3794,17| 9,96
06 |3410,16| 7,14 |3812,99| 7,99 |[4174,72| 875 |450540| 9,44 |4811,55| 10,08 |5067,71 | 10,68
0,7 [4252,42| 7,46 |4753,80| 8,34 |5203,96| 9,13 |[561543| 9,86 [5996,34| 10,53 |6352,35| 11,15
0,8 |496597| 7,60 |5551,02| 8,49 |6076,28| 9,30 |6556,37| 10,03 |7000,79 | 10,70 |741514| 11,35
0,9 [54183,63| 7,49 |6051,80| 8,38 |6624,78| 9,17 |[7148,50| 9,90 |7633,33| 10,57 |8086,45| 11,20
1 |s5070,57| 6,65 |5671,37| 7,44 |6211,00| 8,15 |6704,39| 880 |7161,25| 9,40 |7588,34| 9,96
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Mpunoxexnne I
anIMepr 3dnoJsiIHeHus CrIeLl,qu)VIKCILIMﬁ

= Tun, mapka, 3aBoa- © g‘ z
g‘ HaumeHoBaHue o603HavyeHue usroTtosu- | g S g
a M TEXHUYeCcKas XxapakTepucTmka OOKYMEeHTa, Tenb/no- ‘E“ E‘. E
c ONPOCHOro NUCTa CTaBLUMK o
KonbueBaq xxectkoctb SN 8
1 | Tpy6a NN «SUNSET» SN8 &110/96 L=6000 0,67
2 | Tpy6a MM «SUNSET» SN8 &160/139 L=6000 1,26
3 | Tpy6a M «<SUNSET» SN8 200/174 L=6000 1,55
4 | Tpyba NN «SUNSET» SN8 &225/200 L=6000 2,29
5 | Tpy6a MM «SUNSET» SN8 &250/217 L=6000 2,68
6 | Tpyba MM «<SUNSET» SN8 285/250 L=6000 3,24
7 | Tpyba MM «<SUNSET» SN8 &315/275 L=6000 4,64
8 | Tpy6a MM «SUNSET» SN8 &3340/300 L=6000 5,22
9 | Tpy6a MM «<SUNSET» SN8 &400/348 L=6000 6,79
TY 22.21.21-014-50049230-2018 | UKAMJIACT
10 | Tpy6a NN «SUNSET» SN8 &450/400 L=6000 8,85
11 | Tpy6a MM «SUNSET» SN8 &500/432 L=6000 9,21
12 | Tpy6a MM «SUNSET» SN8 &562/500 L=6000 13,1
13 | Tpy6a MM «SUNSET» SN8 &630/542 L=6000 14,3
14 | Tpy6a MM «<SUNSET» SN8 &677/600 L=6000 17,0
15 | Tpy6a NN «SUNSET» SN8 &3800/685 L=6000 24,8
16 | Tpy6a MM «<SUNSET» SN8 &926/800 L=6000 38,1
17 | Tpy6a NN «SUNSET» SN8 &1000/850 L=6000 36,1
18 | Tpy6a MM «<SUNSET» SN8 &J1145/1000 L=6000 50,0
KonbueBas xxectkocte SN 10
1 | Tpyba NN «SUNSET» SN10 &110/96 L=6000 0,75
2 | Tpy6a MM «SUNSET» SN10 &160/139 L=6000 1,50
3 | Tpy6a NN «SUNSET» SN10 &200/174 L=6000 1,74
4 | Tpy6a NN «SUNSET» SN10 ©&225/200 L=6000 2,50
5 | Tpy6a NN «SUNSET» SN10 &250/217 L=6000 2,95
6 | Tpyba MM «SUNSET» SN10 &285/250 L=6000 3,50
7 | Tpy6a NN «SUNSET» SN10 @315/275 L=6000 5,10
8 | Tpy6a MM «SUNSET» SN10 &1340/300 L=6000 5,74
9 | Tpy6a MM «SUNSET» SN10 ©&400/348 L=6000 7,40
TY 22.21.21-010-50049230-2023 | UKAMJIACT

10 | Tpy6a MM «SUNSET» SN10 &450/400 L=6000 9,50
11 | Tpy6a MM «<SUNSET» SN10 &500/432 L=6000 10,1
12 | Tpy6a NN «SUNSET» SN10 &562/500 L=6000 14,2
13 | Tpy6a MM «SUNSET» SN10 &630/542 L=6000 16,8
14 | Tpy6a NN «SUNSET» SN10 @677/600 L=6000 19,9
15 | Tpy6a MM «<SUNSET» SN10 &1800/685 L=6000 26,7
16 | Tpy6a MM «SUNSET» SN10 ©&926/800 L=6000 39,0
17 | Tpy6a MM «<SUNSET» SN10 &1000/850 L=6000 38,8
18 | Tpy6a MM «SUNSET» SN10 &1145/1000 L=6000 56,0
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= ONPOCHOro NUCTa CTaBLLMK o
KonbueBas xxectkoctb SN 16
1 | Tpy6a N «SUNSET» SN16 &110/96 L=6000 0,82
2 | Tpy6a NN «SUNSET» SN16 &160/139 L=6000 1,74
3 | Tpyba M «SUNSET» SN16 &200/174 L=6000 2,34
4 | Tpyba MM «<SUNSET» SN16 ©225/200 L=6000 3,44
5 | Tpy6a M «<SUNSET» SN16 &250/217 L=6000 3,77
6 | Tpy6a N «SUNSET» SN16 ©285/250 L=6000 4,80
7 | Tpy6a NN «SUNSET» SN16 @315/275 L=6000 6,35
8 | Tpy6a NN «SUNSET» SN16 &340/300 L=6000 7,23
9 | Tpy6a NN «SUNSET» SN16 &400/348 L=6000 9,64
TY 22.21.21-014-50049230-2018 | UKAMJIACT
10 | Tpy6a MM «SUNSET» SN16 &450/400 L=6000 10,8
11 | Tpy6a NN «SUNSET» SN16 ©@500/432 L=6000 14,5
12 | Tpy6a MM «<SUNSET» SN16 &562/500 L=6000 16,2
13 | Tpy6a NN «SUNSET» SN16 ©@630/542 L=6000 19,3
14 | Tpy6a NN «SUNSET» SN16 &677/600 L=6000 221
15 | Tpy6a NN «SUNSET» SN16 ©@800/685 L=6000 29,5
16 | Tpy6a NN «SUNSET» SN16 ©926/800 L=6000 41,0
17 | Tpy6a MM «<SUNSET» SN16 &1000/850 L=6000 44,6
18 | Tpy6a NN «SUNSET» SN16 &1145/1000 L=6000 55,0
KonbueBas xectkocTb SN 24

1 | Tpy6a MM «SUNSET» SN24 &110/96 L=6000 -

2 | Tpy6a MM «SUNSET» SN24 &160/139 L=6000 -

3 | Tpy6a NN «SUNSET» SN24 &200/174 L=6000 -
4 | Tpyba MM «<SUNSET» SN24 &225/200 L=6000 -

5 | Tpy6a MM «<SUNSET» SN24 250/217 L=6000 -

6 | Tpy6a NN «SUNSET» SN24 285/250 L=6000 -

7 | Tpy6a MM «SUNSET» SN24 3315/275 L=6000 -

8 | Tpy6a MM «SUNSET» SN24 &340/300 L=6000 -

9 | Tpy6a M «SUNSET» SN24 &400/348 L=6000 -

TY 22.21.21-025-50049230-2023 | UKAMJIACT

10 | Tpy6a NN «SUNSET» SN24 &450/400 L=6000 -
11 | Tpy6a NN «SUNSET» SN24 &3500/432 L=6000 -
12 | Tpy6a NN «SUNSET» SN24 &562/500 L=6000 -
13 | Tpy6a NN «SUNSET» SN24 &630/542 L=6000 -
14 | Tpy6a NN «SUNSET» SN24 3677/600 L=6000 -
15 | Tpy6a NN «SUNSET» SN24 &800/685 L=6000 41,7
16 | Tpy6a MM «<SUNSET» SN24 &1926/800 L=6000 -
17 | Tpy6a NN «SUNSET» SN24 &1000/850 L=6000 63,0
18 | Tpy6a NN «SUNSET» SN24 51145/1000 L=6000 -
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c OMPOCHOro NncTa CTaBLLMK o *
CoeauHuTenbHblE AeTanun

1 MydTa coeguHuTensHas MMM JHap./BHYTP.

MKAMNACT
5 MydTa ana npoxopa yepes CTeHky X.6. konogua

MM Ynap./BHyTp. UKAMJIACT
3 [Mepexopn Ha cTaHOAPTHOE pa3dbeMHOe pnaHLeBoe

coeamHeHne JHap./BHyTp. MKATMJIACT UKAMIACT

4 | OtBog (15, 30, 90)° NN DHap./BHyTp. UKAMJIACT

5 | TpoiiHuk 90° MM PHap./BHyTp. UKATJIACT

Mepexon ans coeguHeHns Tpyd na MM ¢ Tpybamm
13 HMNBX JHap./BHYyTp. UKATJIACT

[nuHa TpyObl ykaszaHa 6e3 yyeTta pacTtpyba.

www.icaplast.ru
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NPOWU3BOACTBO U LEEHTPAJIbHbBINA O®PUC:

000 «MKATJIACT»

Appec:

Poccus, Cankr-lNetepbypr, 193079,

OkTsi6pbckas HabepexHas, a. 104, kopn. 29 aut. X
Ortpen npopax: (812) 677-21-31

®Pakc: (812) 677-21-32

www.icaplast.ru

e-mail: icaplast@icaplast.ru






