HacTosLuas MHCTPYKUMS COOEPXUT yKa3aHUs U PEKOMEHAALMN NO NPOEKTUPOBAHMIO 1 MOHTaXY Hapy>XHbIX CETEN
CUCTEeMbl BOO0OOTBEAEHUS U3 nonmnponuneHoBblX (M) rodprpoBaHHbIX TPYO C ABYXCIOMHOWN CTEHKOW. MpuBeneHsbl
pekoMeHAaumMmM No rmapasBnamMyeckoMy pacyeTy, Npoknagke n MOHTaxy TPybonpoBOaoB, TPAHCMOPTUPOBKE, CKia-
OMNPOBaHUIO N XpaHeHUIO Tpy6.

BbinonHeHne pekoMmeHgauuii gaHHo nHeTpykuum u CIM 40-102-2000 ob6ecneunt cobniogeHme o0b6s3aTesnbHbIX
TpeboBaHWin K HAPYXXHbLIM CETSIM CUCTEMbI BOAOOTBEAEHMS, YCTAHOBJIEHHbIX AEACTBYIOLLUMN HOPMATUBHBLIMW aKTa-
MU, B TOM umcne CHul 2.04.03-85 «KaHanmzauma. HapyxHble ceTn n coopyxenus», CHull 3.05.04-85 «HapyxHble
CeTU N COOPYXEHMUS BOAOCHAGXeHNs 1 kaHanudauumn», CHulM 3.02.01-87 «3emisiHbie COOPY>XEHWUsl, OCHOBaHMS
1 GyHOAMEHTbI».

MHCprKLI,I/IFI npegHa3HavyeHa aJid NPOEeKTHbIX, HaY4YHbIX, CTPOUTEJIbHbIX N 3KCTJTYTALMOHHbIX opraHmsau,MVl, cne-
LUMannN3nNpyrowmnxca Ha Hapy>XHbIX CETAX CUCTEM BOZIOCHAOXEHNSA 1 BOOOOTBEAEHUS.

CocTaBunm 1 noaroToBUN:
© O.A. lNpopoyc, C.M. lonoeaHoB, 5.H. Edumos, E. 0. KaHaes,
E.B. lapaesa, O.B. CmnpHoBa, B.J1. Jlorytos

HayuHbilh pegakTop:
LOKTOP TEXHUYECKUX HaykK, Nnpodeccop
O.A. Npopoyc

r. CaHkT-leTepbypr
2012r.
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O komnaunum UKAMNACT

PETUCTR

40 900\

CepTudunumpoaHo
Pyccknm Pernctpom

MKAMJIACT - coBpeMeHHOe NMpon3BOACTBO NOMMEPHBIX TPYO 1 GUTUHIOB A5 CUCTEM BOAOCHAOXEHUS, BOLO-
OTBEAEHMS!, ra30CHA0XEHNS U TEXHOIOMMYECKNX TPYOONpPOBOAOB.

3aBop, yCcrnewHo co4yeTaeT B cebe BbICOKYIO KBanmdumkaumio TEXHMYECKOrO 1 NPON3BOACTBEHHOIO NEPcoHana,
a Tak>XXe onblIT, Hapa60TaHHbll7'I B Npon3BOACTBE NOJIMMEPHbIX TDYG 1 BO3MOXHOCTW €BPONENCKOro o6opy,u,03aHV|9|.

[na npoBeaeHns UCNbITAHMI CbiPbS U FOTOBOM NMPoAyKUMK 3aBO, pacrofiaraeT COBpeMeHHol nabopaTtopuei
KOHTPONA Ka4eCTBa, rae CTPOoro OTcneXxmnBalTCcs CcBOWCTBa NCXOOHbIX MaTepunanoB, a Takxxe COOTBETCTBME rOTOBbIX
Tpy6 1 dnTMHroB TpeboBaHNSM CTaHOAPTOB.

Cneuuanuctbl MKATMJIACT o6ecnedmnBatoT 3akasymkam TEXHUYECKYIO U KOHCYNbTALUWMOHHYIO NOAAEPXKY OT NPo-
eKTUPOBaHNA A0 caavm oObekTa.

C 2006 roga npeanpusiTme NPOXOAUT PErYNSPHbIA BHELWHWI ayaAUT Ha COOTBETCTBME CUCTEMbI MEHEOXKMEHTA
kadyecTBa ctaHaapTy ISO 9001 1 nMeeT COOTBETCTBYIOLLMIA cepTuduKar.

B 2008 roay npoaykumns MKAMNACT «[ByxcnoliHble rodprpoBaHHble TpyObl N3 NOAMNPOnuIeHa» Npu3HaHa no-
6eauTenem KoHKypca no kadyecTty «CaenaHo B [Netepbypre».
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Ob6uwas TexHuyeckas uHpopmaums

Paspen 1.
O6was TexHnuyeckas nHpopmauus

Mpenmywectea MM roppupoBaHHLIX TPYO C ABYXC/IOMHO CTEHKOM
nepepn Tpydoamm us gpyrmx matepuanos:

e BbLICOKAs KOJIbLLEBas XXECTKOCTb (Knacc xecTkocTn SN8 nnm SN16)

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

® KOPPO3MOHHAsA CTOMKOCTb;

® BblCOKas XMMU4ecKas CTONKOCTb;

® YCTOMYMBOCTb K BO3AENCTBUIO B/1yXXAAI0LLMX TOKOB (HE 91EKTPONPOBOAHbI);
® BbICOKasi CTOMKOCTb K rnapoabpa3nBHOMY U3HOCY;

® BbICOKasi MPOMyCckHasi COCOBHOCTb;

® HM3Kas LLePOXOBATOCTb U MPaAKTUYECKOE OTCYTCTBUE 3apacTaHus Tpyo;

® BO3MOXHOCTb COEAMHEHMS CO BCEMU TUMaMU X/6 1 NNaCTUKOBbIX KOJIOALEB;
® TEXHOJIOMMYHOCTb PE3KN TPYO;

® Marnblii BEC TPYO (N1erkoCTb TPAHCMOPTUPOBAHMS, MPOCTON 1 BbICTPbIN MOHTaX);
® BbLICOKAsi PEMOHTOMNPUrOOHOCTb;

® repMeTU4YHOCTb COEOVHEHWI;

® CpPOK cnyx0Obl He meHee 50 ner.

Copramenrt MMM roppuposaHHbIX TPY6 Ans cuctem BogooTeeaeHus

MonunponuneHoBbie rodprpoBaHHbIe TPYOb 4511 CUCTEM BOAOOTBEAEHUNS BbINMYCKAIOTCA HAPY>KHLIM ANAMETPOM OT
160 0o 630 mm no TY 2248-005-50049230-2011 ansa Tpyd knacca xxectkocTnn SN8 1 no TY 2248-006-50049230-2012
nnsa Tpyb knacca xecTkocTn SN16. !

Tpy6bl HOMUHANbHLIM BHYTPEeHHUM guameTpomM 800 n 1000 mm knaccom xecTtkocTn SN 8 n3rotoBfeHbl Mo
TY 2248-001-96467180-2008.

! Hanbonee nosiHbiM AOKYMEHTOM, PerfiaMeHTUpYyoLLmMM TpeboBaHus K MOIMMepPHbIM Tpybam A/1s1 CUCTEM BOAOOTBEAEHUS, SIBASETCS

eBponevickuii cTaHgapt EN 13476. [lna yaobcTBa npoekTupoBaHus B EBPOe NPUHATO pasaesieHne 6e3HanopHbIX MoJIMMepHbIX TPyO

Ha akcrinytaumoHHble knacckl SN 4, SN 8 u SN 16 o napameTpy konbLeBowi xeckocT Tpy6. Tak, k knaccy SN 4 oTHocsTcs TpyOb!

C KOJIbLIEBOW XEeCTKOCTbIO He MeHee 4 kH/M?, a k knaccy SN 8 — Tpybbi C KOJIbLIEBOV XECTKOCTbIO HE MeHee 8 kH/M?. [Tl rogppmupoBaHHbie

TPYObI IPON3BOASTCS C KOJIbLEBOM (1epUMETPUYECKON) XECTKOCTbIO He MeHee 8 kH/M?, 4To MoJIHOCTbIO COOTBETCTBYIOT kiaccy SN 8.
/JlaHHble 0 COOTBETCTBUM HArpy3Kku Ha MOBEPXHOCTb TPYHTA B MECTE 3a/10XXEeHWs TPY6OnpoBoaa TpebyemMoMy kiaccy xectkoctv no SN

¥ cama meToavika pacyeta Bo3aercTBus Ha TpyO0npoBOoa BHELLHVX Harpy30K rnpvueeaeHs! B Pasaene 2 «[TpoekTupoBaHue. .. ».
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CoptameHT NN rodppupoesaHHbIx TPy62 no TY 2248-005-50049230-2011

Puc. 1.1. Tpyba UKAIJIACT ¢ pacTpy6om ucn. 1 (c noCcTossHHOV BbICOTOM rogpa)

Puc. 1.2. Tpyba VKAIJIACT ¢ pactpybom ucr. 2 (C yMeHbLLIEHHOV BbICOTOM rogppa B MECTe COeanHEHNsT C pacTpyoom)

/2 ) /1

Tabavya 1.1 B munnumetpax
D D, D, 1 I, I,
160 139 172,0 20,2 141 6,1
200 174 218,1 25,6 17,9 7,7
225 200 2441 25,1 18,5 6,6
250 217 266,4 25,8 20,0 5,8
285 250 285,0 33,2 25,7 7,5
315 275 334,0 40,2 28,6 11,6
340 300 340,0 40,2 28,6 11,6
400 348 424,5 50,0 36,0 14,0
500 432 525,9 50,1 37,9 12,2
630 542 630,0 66,4 34,1 14,4
925* 800 935,5 - - -
1140* 1000 - - - -

2 Ha momeHT nybnvikaumm B Poceurickori denepaumv He CyLecTByeT rocyAapCTBEHHbIV CTaHAAPT, PEryiaMeHTUPYIOLLN
TPeboBaHWS K roppUPOBaHHbLIM TPYOaM 13 MOJNMPONUAEHA (MONATUIEHA) C BOMHON CTEHKON. B HacTosLLel MHCTPYKUMN
uncnosb3oBaHbl TY 2248-005-50049230-2011, 3a 0oCHOBY KOTOPbIX npu pa3paboTke B3siT EBponevickuii ctaHaapT EN 13476.
*TY 2248-001-96467180-2008

-
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O6was TexHuyeckas nHopmauus

Tabnvua 1.2
PacueTtHas macca 1 m MMM rodpprpoBaHHoii TPYObI

AunameTp, MM PacueTHas macca
HapYXHbIN BHYTPEHHUN 1 M TpyOB®I, Kr
160 139 1,26
200 174 1,55
225 200 2,29
250 217 2,68
285 250 3,24
315 275 4,64
340 300 5,22
400 348 6,79
500 432 9,21
630 542 14,3
925* 800 34,5
1140* 1000 50,0

Tpybbi MOryT n3rotaBnvBaTbcsi 6e3 pacTpyba B NpsiMbix OTPE3Kax HOMUHAIbHOM AvHOW 6 M. [penesibHoe OTK/IOHEeHWEe AJNHbI
OT HOMVHaJIbHOWU He 6onee 1 %. o cornacoBaHuio ¢ 3aka34nkoM MOryT ObiTb N3roTOB/IEHbI TPYObI APYrOV AINHBI.

CopTaMeHT coegmnHuTEeNnbHbIX AeTanein’

MonunponuneHoBsbie roppupoBaHHbie Tpyobl UKAMJIACT komnnekTyiloTcs
Heo6x0AMMbIM aCCOPTUMEHTOM COeAUHUTESbHbIX AeTanei:

MydTa CoeaMHUTESIbHAs C YrOpOoM;

e MydTa AN Npoxoaa Yepes CTeHKY X/6 konoaua;

MydTa pemMoHTHasa 6e3 yrnopa;

YJIOTHUTESIb PE3VHOBBI;

® OTBOAbI;

TpOonHuKM 90°;

nepexop Ha CTaHgapTHoe pa3dbeMHoe GJiIaHLLEBOE COEANHEHNE;
* nepexof Ha Tpyby MBX;

CraHpapTHbIE COEANHUTESbHBIE AETANIN U3rOTOBASIOTCS METOLAOM JINTbS MOA, AABNIEHNEM, MEXAHNYECKO 06paboT-
KOW, CBApKOW BCTbIK. CneumnanbHble (MHAMBUAYaNbHbIE) COEOVHUTENbHbBIE AeTaNN NPOM3BOAATCS NO COrNacOBaHNIO
¢ MoTpebutenem MeTo40M CBApPKM BCThIK M/UAN C MOMOLLLbIO PYYHOIO SKCTpYAepa.

®oro 1.1. CoeauHutensHbie getanv aas [N rogppuposaHHbix Tpy6 UKATJIACT

3 MonHbIv copTamMeHT n reoMeTpu4eckue rnapameTpbl COoeanHNTENbHbIX AeTanen rnpvsegeHsl B anﬂO)KeHMM A.
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Cnocobbi coeauHeHus Tpy6

Puc. 1.3a.
CoeaunHenue [ rogppupoBaHHbix TPy6 VKATJIACT, MeroLLnX MHTErpupoBaHHbIf pacTpyo

Puc. 1.36.
CoeanHerne I rogppupoBaHHbix Tpy6 UKATJIACT ripu nOMOLLM COeaAMHNTETbHOV MY@TbI C YI1OpOM

MM rodppuposaHHbie Tpyosl UKAMJIACT nerko 1 661CTPO MOHTUPYIOTCS C MOMOLLBIO pacTpyba M coeauHUTE b-
HOWN My ThI.

BHyTpeHHWI anameTp pacTpyda (CoeamHUTENbHOM MydThl) A0IKEH COOTBETCTBOBATL HAPY>KHOMY AANAMETPY TPYObI
C Aonyckamu, npeaycMoTPEHHbIMU HOPMATUBHOM JOKYMEHTaUMNEN.

MydTbl UMEIOT AOCTATOYHYIO AIMHY, KOTOPas NO3BONSET BCTABUTb FODPUPOBAHHYIO TPYOY B MYPTY HA INMYOUHY HE
MeHee Tpex Lwaros Npoduns ¢ Kaxao CTOPOHbI AN 06ecrnevyeHnst XXeCTKOCTU U COOCHOCTU CUCTEMBI.

Jllo6oe ropmnaoHTansHoe nnn sepTukasnbHoe oTkioHeHue MM rodpuposaHHbix Tpyd MKAMJIACT obecneunBaeTcs
3a cyeT n3rmba Tena Tpybbl, a MydTa rapaHTUPYET OCEBOE COEAMHEHNE BE3 HapYLLEHNSI COOCHOCTU COEAVNHSAEMBbIX
Tpy6.

YNnoTHUTENb PE3VNHOBLIN CNELMANBHOM KOHCTPYKLMW YCTaHABIMBAETCSA Mexay pebpamMu, npuvem ynaoTHSI0-
Wwuii npoduib («A3bIMOK») JOJIKEH ObiTb HaNpaeJsieH B CTOPOHY, NPOTUBOMNOJIOXHYIO HanpaBJieHUIo BBOAA
TPYyOblI.

Kpome obecneyeHns repMeTUYHOCTM CUCTEMBI, MOATBEPXAEHHON Nab0PaTOPHLIMU UCTLITAHUSIMU, MOJIOXEHNE
«$13bl4Ka» PE3NHOBOIO KOJbLLA rapaHTUPYET CTOMKOCTb K MPOCA4YMBAHUIO FPYHTOBLIX BOZ, BHYTPb TPYObI.

YcTtaHaBnmBas coegMHUTENbHYI0 MydTy Ha rodppupoBaHHyio TPyby, HEOBXOOMMO BHYTPEHHIOI MOBEPXHOCTb
MydThl (pacTpyba) 1 HapyXHYIO MOBEPXHOCTb YMJIOTHUTENbHOMO KOJbLLa MOCSIE ee YCTAaHOBKW NMOKPbITb CUJIMKOHO-
BOW cmMa3kon*. Henb3s NpUMEHNATL XNPO- U MacIOCOAEPXAaLLUME CMa3KW, T. K. 9TO BEAET K pa3pyLUEHNIO PE3UHOBOIO
ynAaoTHUTENS. YCTaHoBKa MydTbl MPON3BOAUTCS C NOCTOSTHHLIM U OAMHAKOBO pacnpeneneHHbIM ycunmem. PekomeH-
nyetcs nsberaTb NPUMeEHeHNs NoObIX YAapHbIX BO3OENCTBUI (0TOOMHbLIX MOMIOTKOB, KyBasia U T.M.), KOTOPbIe MOryT
NPUBECTU K NOBPEXAEHUAM MYPTbl 1 YNNOTHATENBHOIrO PE3VUHOBOIO KOMbLAS.

YNnoTHUTENb PE3VHOBLIN YCTaHABNVMBAETCS B MEPBOM OT TOpLA yrybneHnn npoduns rodbpupoBaHHoON TpyObl.

“BMecTo cuUIMKOHOBOWV CMa3ku [0y CKaeTcsl MPUMEHEHNE HaCbILLEHHOr0 BOAHO-MblIbHOIO pacTBopa (B CJ1y4ae MOHTaxa rpuy oTpuLaresibHbIX
Temneparypax - CMeCcu HacblLLEHHOIro BOAHO-MbI/IbHOr0O pacTBopa, M1uepuHa v crnvpTa).

5I7pl/l oTpuuaresibHbIX TemMreparypax Opr)KafOLuel/lv cpendbl 3/1aCTUYHOCTh PEe3NHOBBIX YIJIOTHUTEJIbHbIX KOJIeL, CHUXaeTCs, 4YTO MOXET 3aTtpPpyaHUTb
MOHTaX BPY4HYI0 TPy60npoBoAoB anameTpom 250 Mm 1 6osee. B ciiydae MoHTaxa pacTpyOHbIX COEAMHEHWI MPY HU3KUX TEMIepaTypax OKpyXaroLLei
cpesbl PEKOMEHAYETCSsI CHSITb PE3MHOBbIE YI/IOTHUTE IbHbIE KObLA Y Nepes MOHTaXoM pa3orpeTs ux B ropsiyesi Boge (makc. 80 °C).
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Ob6uwas TexHuyeckas uHpopmaums

Peska Tpy6

Mpwn HeobxoammocTu MM rodpurpoeaHHas Tpyda MoXxeT ObITb 0OTpe3aHa B pasmep
Nnpv NOMOLLM NMUAbI C MENKNMK 3ybbsiMun. Paspes BeeTcst NneprneHanKynsipHoO Npo-
DOJbHOM ocK Tpybbl MO BNaanHe Mexay AByMs pebpamu rodpupoBaHHON TpyObl
Tak, 4ToObl B pe3ynbTaTte MMeTb POBHBINM kpai. MecTo pe3ku pekomeHayeTcs 3a-
YNCTUTb U BbIPOBHATL. [enatb ¢acky Ha OTpe3aHHOM KOHLEe TpyD He TpebyeTcs.
OcTtatkn Tpyb Takxke MOryT 6biTb COeANHEHbI MexXay CoOO0W Npu NOMOLLIM coean-
HUTENbHbLIX MyPT. Puc. 1.4.

Peska [1I1 rogppupoBaHHbIX TPYO

CoepunHeHue ¢ Tpyb6amm s apyrux Marepuanos

MonunponuneHosblie rodpuposaHHble TPyOb MKAMJTACT MOXHO COeanHSITL C TpyGamm Nto6oro TMna c NoMoLLbo
cneuuanbHbIX GUTUHIOB.

Puc. 1.5.
CoeaunHeHwme [ rogppupoBaHHori Tpy6sl UKATMJIACT ¢ Tpy6ori n3 HIMBX

Puc. 1.6.
lNepexon N1 rogppuposarHHovi Tpybsl UKATJIACT Ha pasbeMHoe ¢raHLeBoe coeanHeHne

S MonHbIv CcopTamMeHT n reoMeTpu4eckune rnapameTpbl coeanHNTe NbHbIX AeTanen npveegeHbl B npl/lﬂO)KeHMM A.
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Paspen 2.
[NpoekTupoBaHue pr6onposop,os HAPY>XHbIX
ceTey BogooTeBeaeHus

Pusmnko-mexaHuyeckue cBOMUCTBA nonunponuieHa

MM rogppuposaHHblie Tpybbl MKAMJIACT npoussogsaTca na nonunponuneHa 6nokcononumepa (PP-B) co ceoii-
CTBaMU, ykasaHHbIMU B Tabnuue 2.1.

Tabnvuya 2.1
CeoiicTtea matepuana MM roppuposaHHbix TPpyo UKAMJIACT

HaumeHoBaHue nokasarens EaviHuubl uamepeHus 3HauyeHue
MnoTHOCTb r/cm® 0,9-0,91
I'IOKasaTenb;s:y::rc;;;zs(;fg? npu 230 °C, o 03-05
[Mpenen Teky4ecTy nNpu pacTaKeHnn MMa 24 -32
Mogaynb ynpyroct npy pacTsaXeHnun MMa 1300 - 1750
OTHOCUTENBLHOE YANMHEHME MPU pa3pbiBe % 300-700
YnapHas Ba3kocTb no LLlapnu ¢ Hagpe3om: npu +23 °C KX/ M? >35-60
npu -20°C KX/ M? 4-7
KoadpduumeHT NMHENHOro TensoBoro MM/MC 0.12-0,14
pacLumpeHust
JnanasoH TemnepaTyp MOHTaxa °C ot -20 po +40
Junana3oH Temnepartyp akcrnayaraumm °C Ao 60, KT:;%%DGMGHHO

lNMpuBeaeHbl aaHHbIe kKomnaHwii: Ineos Polyolefins, BASELL, BOREALIS, Total Petrochemicals — npon3soguTeneri v nocTaBLUNKOB
ChIPbSI, UCMOJIb3YEMOI0 /151 IPOM3BOACTBa roppmpoBaHHbix 111 Tpy6

MonunponuneH, NpUMeHseMbI AN NPOM3BOACTBA rodpupoBaHHbix Tpyo NKAMACT, obnagaeTt 4ONroCpOYHONA
CTabunbHOCTLIO, 06ecneynBaeT NPEeBOCXOAHbIE NMOKa3aTeIM CTOMKOCTM K KOJbLLEBOMY HaMpsiXXeHUo U yaapHOMY
BO34ENCTBUIO NPU HU3KMX TEMMepaTypax.

Mmapasnuueckuin pacuer cetein us MM roppuposanHbix TPY6

MapaBnnyeckmne xapakTepucTukm ceteit BogooTeeaeHns na Ml rodppupoBaHHbIX TPYO onpenensoTcs Ux Ham-
60onbLUe NPONYCKHOW CNOCOBHOCTBLIO NPY 3a4aHHOM YKJIOHE U MI0LLAAM XWUBOMO CEHEHNS NOTOKA.

[ns npoekTnpoBaHus ceTeil BOAOOTBEAEHMUS MPUHNMAETCS BE3HANOPHbIN PEXMM OBUXEHUS XNOKOCTU C HaCTNY-
HbiM (0,5 - 0,8) HanonHeHnem Tpy6. CnenyeT UMETb B BUAY, YTO B CETSIX, NPeAHa3Ha4YeHHbIX 4719 TPaHCNOPTUPOBKA
DOXAEeBbIX BOA, pacyeTHble pacxoabl HabnoaalTCs He Yalle 0AHOro pa3a B HeCKOsbKo neT. CnenoBartenbHo, BOOO-
oTBOAsILLME CETU paboTaloT B 6€3HANOPHOM pexXmnme npu HaCTUYHOM 3anoNHEHUN. ITOT pexnm obnagaet paaom
OTINYNTENbHBIX 0COOEHHOCTEN Nepe HAaNOPHbIM.

B ceTsx BooooTBeAeHMS HE00X0aMMO 0OecneymBaTb HEKOTOPLIV PE3EPB XMBOr0 ceveHns Tpydbonposoaa. Yepes
CcBOOOAHYIO OT BOAbI BEPXHIOK YAaCTb CEHEHUS TPYObl OCYLLIECTBSETCS BEHTUNALNSA PA3BETBIEHHOM BOOOOTBOAALLEN
ceTu. Mpur aToM 13 TPY60NPOBOAA HEMPEPLIBHO YAANATCS 00pa3yioLmecs B BOAE rasbl, KOTOPbIE OCOXHSIOT 9KC-
nayarauuio ceTei BOOOOTBEAEHNS.

B CTO4HbIX BOOAax Takke COAepXXaTCs HEPACTBOPUMbIE MPUMECH OPraHNYECKOr0 N MUHEPAIbHOMO MPOUCXOXOEHMS.
MepBble MMEeT HeBONbLLYIO MIOTHOCTb M XOPOLLIO TPaHCNOPTUPYIOTCS NOTOKOM BOAbl. BTOpble (Necok, wnakv v ap.)
MMEIOT 3HAYUTENBbHYIO MIOTHOCTb Y TPAHCMOPTUPYIOTCH NNLLB NPU ONpeaeneHHbIX CKOPOCTSX ABMXEHNS XXUAKOCTU.

www.icaplast.ru MKANNACT
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MoaTomMy BaxkHENLLNUM YCNIOBUEM NPOEKTMPOBAHWS CETEN BOOOOTBEAEHMS SIBNIIETCSA 06ecneyveHne B TpybonpoBoaax
Npu pacyeTHbIX pacxonax HeEOOXOANMbIX CKOPOCTEN ABUMXEHMUS XUAKOCTUN, UCKIIOHAOLWMX 06pa3oBaHme MNoTHBbIX
HECMbIBAEMBbIX OTIOXEHWIA.

[nanpoeeneHns ruapaenmyeckux pacyeTos MM rodprpoBaHHbIX TPYO C ABYXCOMHOM CTEHKO CMOJIb3YI0TCS dhOop-
MyJibl 415t TUAPABINYECKOr0 pacyeTa, HOMOrpaMmbl 1 Tabnuubl’ B COOTBETCTBUM € TpebosaHmamu CIM 40-107-2003
1 CHull 2.04.03-85. Tabnuubl ong ruapasaMyecknx pacC4eTOB Tak Xe npuBeaeHsl B MpunoxeHun B.

MMapaBnMyecknini pacyeT CaMoTEUHbIX TPYOONPOBOAOB 3aK/I0HYAETCS B ONPEeAeNeHnn Nx auameTpa, yKJioHa, Ha-
nonHeHus 1 ckopocTn. O6bLIYHO NCXOAHBIM AJIF NPOBEAEHUS pacyeTa SABNSIeTCA pacxoA, KOTopbi onpepe-
NeTcs B NepBylo o4yepeb.

M3BecTHO, 4TO MakCcMMasibHbIN pacxof BoAbl B Tpy6ax HabntogaeTcs npu HanonHeHun h/d=0,95, noatomy Ha-
nonHeHve 6osblue 3TOro 3Ha4YeHUs NPUHMMaThL Helenecoobpas3Ho. PacyeTHble HaNnONHEHNS PEKOMEHOYETCS
NPUHMMATb AaXe MEHbLLE 3TOro 3Ha4YeHMs MO CReayLWMM NpuinHam. Bo-nepsbix, Npy onpeaeneHnmn pacyeTHbIX
pacxofoB He y4yuTbIBaeTCS kosiebaHne 3Ha4YeHWI B Npeaenax 4aca CyTok, Koraa MOXeT HabnoaaTbcs MakCumMarb-
HbIli pacxof,. A 9To konebaHre MOXET ObITb 1 B MEHbLLYIO, 1 B 60JbLLYIO CTOPOHY. BO-BTOPbIX, BCNEACTBUE HEPABHO-
MEPHOCTU OBUMXEHWS BOAbl HAMOJIHEHME OTAENbHbIX Y4acTKOB TPy6ONpoBoaa MOXET OblTb 6OJbLLIE PACYETHOrO.
B uenax ncknoveHns NogTOMNNEHUS MPU PACHETHbIX YCIIOBUSIX HanosHEHWe B TpybornpoBoaax 6bITOBOM BOAOOTBO-
OsLen ceTn pekoMeHayeTcs npuHumath He 6onee 0,8.

B Tpy60onpoBoaax MMBHEBOM KaHaNM3aLMmn U BOAOCTOKAX NMOJHbIX pa3aefibHbIX CUCTEM BOAOOTBEAEHUS, @ TaKXe
B o6LLecnnaBHbIX TPYOONPOBOAAX NPV PACHETHBIX YCIIOBUSIX HAMOIHEHNE PEKOMEHAYETCH NMPUHUMATb paBHbIM 1, T.e.
MOJIHLIM. ITO OOBSACHAETCSA TEM, HTO PaCYETHbIE YCIOBUS B 3TUX TPYOONpOoBOAax HabnoaaloTcs BeCbMa peako. Takmm
00pa3om, 3HAUMTESBHYIO HaCTb BPEMEHU 3Ty TpybonpoBoab! OyayT paboTaTe NPU YAaCTUYHOM HaMOJIHEHUN.

Pacxop, CTO4HbIX BOA, B BOOAOOTBOASALLMX CETSX U3MEHSIETCS B LUMPOKVX Npeaenax oT onpeaeneHHoro MMHUManbHOro
[0 N3BECTHOIO MakCMMasibHOr0, KOTOPbIV NPUHUMAETCS 3a pacyeTHbIr. ObecnedmBaTb BO3MOXHOCTb TPAHCNOPTU-
pPOBaHUs BCEX MPMMECEN MOTOKOM BO BCEM AMana30oHe PacxoioB, B TOM YUCHE Y MPU MUHUMAbHOM, HE NpeacTaBs-
€TCSs1 BO3MOXHbIM, Tak Kak 3To NoTpeboBasno 6bl Npokiaaku Tpy6onpoBoA0B ¢ 60MbLLMMU YKIIOHAMW, @ 3TO NPUBENO
Obl K VX 3Ha4YMTESbHBIM 3arnybneHvsaM. B HacTosiLLee BpeMs pacyeT TpyGonpoBOA0B NPOV3BOAMTCS NP YCIOBUN
noazepxaHus Tpyd B He3arpsi3HEHHOM COCTOSIHMM NPY MakCMMasibHOM pacyeTHOM pacxoge. Takum obpasom, npu
MUHMMaNbHBIX pacxodax B TPy6onpoBoAax AOMYCKalOTCS OTII0OXEHUS, HO NPU OOCTUXEHWM PaCYETHOrO pacxona
TpybonpoBoabl A0JIKHBI CAMOOYMLLATLCH. 34€Ch BBOAUTCS MOHATME CKOPOCTM CaMOOUULLEHUS — MUHUMATbHOMN
CKOPOCTU, KOTOpast 4OMKHA 06ecneynBaTbCs B BOAOOTBOASALLMX CETAX MPU PACHETHOM PACXOLe.

PacueT TpybonpoBoaoB no popmynam YpesBbiHaNHO CroXeH. MeToabl peLleHnst pasnnyHbixX 3aaa4 rno pacyeTty
TPpybONpPOBOOOB M3MI0XEHLI B CNEeLvanbHOM nuTepaType.

Mpun NPoeKTMPOBaHMM BOAOOTBOSALLMX CETEV TPEBYETCSH BhINOMHATL PacyeTbl 60MbLLIOrO YMCa OTAENbHBIX Y4aCTKOB
TPYOONPOBOAOB C PA3NNYHBLIMI YCIIOBUSIMU NMPOEKTUPOBaHMS. X pacyeT Npor3BOAMTCS C NPUMEHEHMEM TEX U NHbIX
YNPOLLAIOLLMX MPUEeMOB, MNPY KOTOPbLIX NCMONb3Y0TCs paspaboTaHHble Tabnuubl (cM. Mpunoxerne B), rpadukn, ona-
rpammbl 1 T.A4.

Ha puc. 2.1 npuBeneHbl KpuBbIE BMEHEHUSI CKOpPOCTEl V 1 pacxona g B Tpybax Kpyrfioro CE4EHMs B 3aBUCMMOCTM OT
CTeneHn nx HanosHeHus. Mo ocy opaMHaT OTNOXEHbI CTENEHN HaNonHeHUs h/d, a No ocu abeLMCcC — COOTBETCTBYIOLLME
3TVM HaMNoJIHEHMAM CKOPOCTU V 1 pacxobl g, BbIpaXXeHHbIE B LOSIAX OT CKOPOCTW U Pacxoza rnpw NosIHOM HarosHEHNN.

h/d

0 02 04 06 0,8 1

Puc. 2.1. 3aBucumocTs pacxoga q v ckopocTtu V oT cTeneHn HanosiHeHus Tpyborposoaa h/d

” lobpombicioB A.5. Tabaunwbl 4511 ruapaBandecknx pacyeToB 6e3HanopHbIx TPy6OnpoOBOAOB U3 NOIMMEPHbIX Matepuanos, T.2, M., 2004.
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IunameTp camoTeyHoro Tpybonposoa, MoMmMmo Tabnmu, MoXeT ObITb OnpeaeneH no HoMorpamMmme B 3aBUCMMOCTH
OT CKOPOCTW TEYEHUS XMOKOCTU, YKIIOHA TPyOonpoBoAa 1 BeNIMYMHbLI PACHETHOr0 Pacxoaa CTOKOB (puc. 2.2).

10000,

1000»‘* SRS S -

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

0,1 02 03 05 1,0 2 3 5 10 20 30 50 100

YknoH, 1(% o)—>

Puc. 2.2. Homorpamma assi onpeaeneHns gnamerpa caMoTedHoro TpybornpoBoaa

3HAYEHUS MUHUMOSBHO AOMYCTUMBIX YKSIOHOB B 30BUCUMOCTU
oT auameTtpa Tpybonposopa

MuH1ManbLHO AONYCTUMbIE ANAMETPbI U YKITOHBI, 06ecneyurBatoLme B Tpybax n3 njaacTMacChl camoouunLiaoLme
CKOPOCTU, HEOBXOAMMO NOABMPATbL, UCXOASA U3 OMbITa IKCMyaTauMm BOOOOTBOAALMNX ceTeln. MMHUManbHbIN ana-
MeTp 6bITOBOM rOpoACKOM BOAOOTBOASLLEN CETU PEKOMEHAYETCA NPUHNUMATbL PaBHbIM 200 MM, BHYTPUKBAPTaNbHbIN
cetn 160 MM. MUHMManbHbLIM AnamMeTp OOXOEBOM 1 PpedKo NCMoSib3yeMol 06LeCcnIaBHON CUCTEMbI BOOOOTBEAEHUS
YNN4YHOI ceTn cnepnyeT NpuHmumatb 250 MM, BHyTpUKBapTasbHoi cet 200 MMm.

MwuHVManbHbI YKIOH TPY6ONPOBOAOB BOAOOTBEAEHMS [O/KEH 0OECneyBaTh CaMOOUMLLAIOLLYIO0 CKOPOCTb NOTOKA
B OTHOLLIEHWW PACYETHOM YacTuLpbl necka LwapoobpasHon dopMbl pasmepom 500 MKM 1 MAOTHOCTLIO p = 2500x2/M>.
MprHATbIE HA OCHOBAHMM ONbITA SKCMTyaTauMm 3HAYEHUS MUHUMAabHbIX YKIIOHOB, COOTBETCTBYIOLLMX PA3NYHbBIM
MWHMMabHBIM AuamMeTpam, NpeacTaBneHsl B Tabnvue 2.2.

MpoektTuposaHme Tpy6onpoBoOAOE HAOPYXHbIX CETEN BOAOOTBEAEHMS

Tabnnua 2.2
3Ha4YeHUss MMHUMAaJIbHO A,0MNYCTUMbIX YKJIOHOB B 3aBUCMMOCTHU
OT AuamMeTpa AN BHYTPUKBapTasbHbIX CE€TEN

HomuHanbHbI anameTp d, Mm 160-200

3HayYeHMe MUHUMaNbHOro YKIIOHa 7 0,005-0,007

www.icaplast.ru MKANNACT ] ]

TPYBHbB W 3ABON



MpoektTuposaxme Tpy60npoBOaOE HAOPYXHBIX CETEN BOAOOTBEAEHMS

12

Mpw anameTpax Tpybonpoeoaos cabilie 200 MM HaMMeHbLUWIA YKIIOH ONpeaensioT no popmyne:

R a
[

— i
min a

roe

d — npnameTp Tpybonposoaa, MMm;

a,— k0aPUUMEHT, NPUHMMaEMbIV No pekomeHaaumam MICY 8, n pasHbiii 1 ana Tpy6 na MM anametpamn 225, 250,
285, 315, 340, 400 n 500 mm, anga anameTtpa 630 n 800 mm — koadpdpuumeHT 1,1, ana aguametpa 1000 mm — 1,3.

PekomeHayeMble HanonHeHus B Tpy6onposoaax
cUCTEM BOAOOTBEAEHMS

YacTnyHoe HanosiHeHve TpybonpoBOAOB CMCTEM BOAOOTBEAEHMS 0OeCneyrBaeT yaaneHne N3 HUX ra3os, a Takxe
MPOMNYCK HEYYTEHHbLIX BO3MOXHbIX JOMNOJIHATENbHBIX PACXO0B CTOYHBIX BOA,. PekomMeHayeMble HanonHeHns B Tpybax
pPasnnyHbIX AMaMeTpoB NpeacTaBfieHsbl B Tabnuue 2.3.

Tabnmua 2.3
3HauyeHus peKkoMeHAyeMbIX HanoJIHEHUIA B TpyOax Anga cuctemMbl BOAOOTBEAEHUS

AunameTp D, Mm 160-315 340-400 500-800 1000
HanonHenne h/d 0,6 0,7 0,75 0,8

[lns BOOOCTOKOB U CeTeN C HU3KOKOHLIEHTPUPOBAHHBIMW MPOMCTOKaMN pekoMmeHayeTcs 6osiee nonaHoe 3anor-
HeHne TpybonpoBOAOB, Tak Kak MakCUMasibHble pacyeTHble pacxoAbl BOAbl HabMoaaTCa Yepesd 3HaUYNTeSbHbIE
VHTepBaJibl BpemMeHu (Tabnuua 2.4).

Tabnuua 2.4
3HauyeHusa peKoMeHAyeMbIX HanoJIHeHU A BOAOCTOKOB
U HU3KOKOHL,EHTPUPOBaHHbIX MPOMCTOKOB
AnameTp D, Mmm 160-285 315-500 630-1200
Hanonnexwne h/d 0,8 0,9 1,0

OnpepeneHne ckopocTy NOTOKA CTOYHBIX BOJ,

3HavyeHns CKOPOCTEN NPUHMMAIOT B 3aBUCMMOCTU OT YCNOBUI NpoekTa. Mpy MUHUManbHbIX YKITOHAX, UMEIOLLIMX MECTO
B 60JILLUNMHCTBE Cly4aeB Ha NpaKkTuke, NPUHUMAT MUHUMaIbHO 40MNYCTUMbIE CKOPOCTU, MPU KOTOPLIX HabnoaaeTcs
yOoBneTBopuTeNbHasa paboTa BOAOOTBOASALLMX CETEN. DTV MUHMMASIbHO JOMYCTUMbBIE CKOPOCTM 3aBUCHAT OT TPaHC-
NopTMpPYIOLLEN CNOCOBHOCTM NOTOKA 1 ONpeaensitoTCA YCIOBMSIMU OCaXKAEHMSI MEXaHUYECKUX MPYMECE Ha TOTKOBOW
4acTu TPYObl. 3HAYEHNST PEKOMEHAYEMOW CAMOOUMLLIAIOLLLEN CKOPOCTU yKa3aHbl B Tabnuue 2.5.

Tabnumua 2.5
3Ha4yeHuss MMHUMaJIbHOV CaMOoOoYMLLaloLLLEell CKOPOCTU NOTOKa

AvameTp D, Mm 160-250 285-400 500 630-800

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

min’

8BopoHoB I0.B., fkosnes C.B. BogooTBeneHue n o4ncTka CTo4dHbix Boa: MICY. M., 2006.
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Mopspok BbinonHeHUs rMppasnnyecknx pacyeTos 6esHanopHbIX TPybonpoeoaos

Tabnuubl® ona rmopaBnMyeckoro pacyeTta 6e3HanopHbIX TPYGONPOBOAOB CUCTEM BOLOOTBEAEHMS PACCUNTaHbI
no dopmynam (2.2) n (2.3):

o .
l_(2'g'4'R)’ ()
K‘OQ'(K9 )“ 2.3
= Vs 4 - ’ ()

rae i — yKioH TpybonpoBoaa;

A — KO9DDULMEHT rnapaBINYeCcKoro ConpoTmeIeHs TpybonpoBoaa;

V — cpenHsAst CKOPOCTb TEYEHNS XMUOKOCTH, M/C;

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

b > 2 - kBagpaTuyHas 0651acTb);

g — yckopeHve cBo60AHOro0 NageHns, M/c?;

R - rmapasnuyeckuii paauyc noToka, M; Npu NOJHOM HAMNOMHEHNWN KPYIIOLVIMHAPWHECKON TPYOLl 4 + R = dp(rﬂ,e
dp — pacyeTHbI BHYTPEHHMWIA AnamMeTp TpyObl, M);

K, - K09dPUUMEHT 3KBNBANEHTHOW PABHOMEPHO3EPHNCTON LIEPOXOBATOCTU, MM

0L — MMUPUYECKIMI NOKA3aTeNb CTENeHW, 3aBUCALLIIA OT BeNnHKHbI K.

Mpumep pacueTa

M3 dopmynbl (2.2) onpenensiem 3HaveHne an” Nnpwv NosIHOM HamnonHeHun TpybonpoBoaa:

Vbn: Z"Z'g'dp

g : (2.4)

3arem 13 popmynel (2.5), 3aaasascb 3Ha4EHNEM CKOPOCTM V, NPy NOAHOM HanoHeHn TpybonpoBoaa, onpeae-
naem 3HaveHue b, v, ganee, 3Ha4eHne an” . Mocne aToro cpaBHVBaeM noJslydeHHoe 3HadeHne V,”" co 3HaueHnem
bn
V, ", nonyYeHHbIM U3 hopmyibl (2.4).

Re

b — 3 _ lg KB 25

h lgRe, (2.5)
roe

500-4-R, . .
Re,,= — % yncno PelHonbaca, COOTBETCTBYIOLLEE Havany KBagpaTtuyHo obnacTtu
2 rMapaBNYeCKMX COMPOTUBNEHUI TYpPOYNEHTHOIrO TEYEHMS XNOKOCTU;
V-q4-R o

Re,= + — ¢dakTnyeckoe 4mcno PeriHonbaca;

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

Ecnn oHn He coBnapatoT, 3aJaemMcsi HOBbIM 3HA4YEHUEM an” , noacTaensieM ero B gopmyny (2.5) n nosTopsiem
pacyeTbl. ATK pacyeTbl BLINOMHAOTCS A0 Tex nop, noka oba 3HavyeHus an“ (T.€. nony4yeHHble N3 popmyn (2.4)
1 (2.5)) He coBnaayT. MNocne Toro, kak 6yayT onpeaenexsl V, n b, no opmyne (2.6) paccumTbiBagM 3Ha4eHMe CKO-
pocTu V,, Npu Opyryx HanonHeHusax Tpybonposoaa.

1+a

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

n n

3HadeHus R, n R, ana pacuyeta V, 6epem 13 Tabnvupl 2.6

9 Mpunoxexue B.
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Tabmmua 2.6
3Ha4yeHus R, v R, ansa pacuetal,

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

[Mpn N3BECTHBIX 3HAYEHNSAX CKOPOCTEN V 1 nnoLwanen XXmMBoro Ce4eHnsi NoToka  pacCyYnTbIBAETCS Pacxom, Xua-
KOCTM ¢ NPV PasnuyHbIX HaNnosHeHusx Tpybonposoaa h/d:

qg=V-o 2.7

Mpumep rmapaBAnyYecKoro pacyeTta

MprBenem ycnoBHbI Npumep rugpaesnndeckoro pacyeta MM rodpuposaHHOW TPyObl HAPYXHLIM OMAMETPOM
200 MM (pacyeTHbIli anameTp dp =173,5 mm), NponoxeHHo ¢ yknoHom 7= 0,008. TpebyeTcsa onpeaennTb CKOPOCTU
TEeYeHM N PacxXoAbl XNAKOCTW Npy ee HanonHenusax h/d= 0,3 + 1,0.

3HadeHune K, nnacTMaccoBbIx TPYO B OTEYECTBEHHON NPAaKTMKe NPOeKTUPOBaHNSA NPUHATO paBHbIM 0,02 Mm
(o=0,258).

PewueHue. [10CK0JIbKY B MICXOAHbIX AaHHbIX HET 3Ha4Y€HMs CKOPOCTV TedeHns V, , napameTp b, Hanaem cnenyowmm
obpasom:
1) no dpopmyne (2.3) onpeaenmm KOaPOULMEHT A

o 0,258

xn=0,2-( [;3 ):0,2- (10}7?,25):0’0]9273
P

2) n3 dopmynbl (2.2) onpeaenmm an” :

b 2-g-d-i 2-981-01735-0008
Vo = - = 0019373 = 14130 m/c

n

3) MNocne aT0Oro 3aAaEMCH 3Ha4YEHNEM CKOPOCTM TeHeHua V,, Mpu NOIHOM HamnosiHeHn TpyGonposoaa
(ona Havana pacyeTos NpuHuMaem V, =\ VHEn )

Vﬂ =4 ann =NI14130= 1,1887'/‘4/6

MopctaBnsaem HaioeHHOe 3Ha4eHune VB 3HameHaTeslb popmyiibl (2.5) 1 paccunteiBaem sHaqveHune b

lg 5001735
0,02
b,=3- ’ =1,723
1,1887 - 0,1735
131-10

KoadduumeHT knHemaTnyeckor BA3KOCTM NpUBEAEH Ans Boabl Npy Temnepartype +10° C. Bo3BoauM 3HaYeHne
ckopoctn V, = 1,1887 m/c B cTenenb b, = 1,723 1 CpaBHMBAEM CO 3Ha4eHUEM
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an” = 14130 nony4eHHbIM n3 dopmynsl (2.4).

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

MocKobKy OHM He COBMaaloT, MPOAOKaeM PacyeT, NPpUHAB V, paBHbIM, Hanpumep, 1,223 m/c. Mo aToMy 3Have-
Huio V, paccuuteiBaeM b, (1,71805), a 3atem an” (1,4130) n BHOBb CPaBHMBAEM CO 3HA4EHNEM an" NOJTy4EeHHbIM

13 dopmynbl (2.2). Mockonbky 06a NnapamMeTpa CoBnaaatoT, MPUHUMAEM nb" =1,223 m/c.

4) Oanee no ¢popmyne (2.4) onpenensieM CKOPOCTU TEYEHNS U PACXOAbl XUAKOCTU (2.7) Npu pasfnyHbIX Hanos-
HeHuax TpyGonposoaa, umes B Buay, 4To b, = 1,71805 v a = 0,258 v faHHble 3aHOCKM B Tabnumuy.

Tabnvua 2.7

CKODOCTVI Te4YeHuda n pacxoabl XKWOAKOCTU

HanonHenwue, CkopocTb, Pacxopa, HanonHeHwue, CkopocTb, Pacxoga,
h/d M/c n/c h/d Mm/c n/c
0,3 0,9256 5,449 0,7 1,3845 24,566
0,4 1,0920 9,456 0,8 1,4118 28,648
0,5 1,2229 14,448 0,9 1,3907 31,157
0,6 1,3203 19,767 1,0 1,22288 28,897

CroiikocTb K ruapoabpasneHOMy U3HOCY

MM rodpurpoBaHHbIe TPYObI MMEIOT BLICOKYIO CTOMKOCTb K rMapoadbpasvBHOMY U3HOCY, YTO 0OycraBnvBaeT Lene-
C0006pa3HOCTb UX MPUMEHEHNS [J19 TPAHCMOPTUPOBKN XXMAKOCTEN C COAEPXKaHMEM TBepAbIX YacTul,. Mpu npumMeHeHnn
MM rodpurpoBaHHbIX TPYO B CETAX BOAOOTBEAEHNS C COAEPXAHNEM TBEPAbIX HaCTUL, U3HOC OyAET COCTaBATL OKOJIO
0,5 MM 3a Becb 50-neTHMIN BKCnyaTauMOHHbIA Nepuoa, U UM MOXHO NpeHebpeyb.

TpyObl N3 acbecTouemeHTa

s _ A
s 30F
S
3
2 25 TPyBbl U3 CTEKNOMNACTVKA
s 7 v
1)
<
2,0 |-
1.5 |- 6eTOHHbIE TPYObI
Kepamuieckue Tpyohbl
0~ 7
Tpy6bl N3 MBX
0’5 Tpy6b! N3 MMM

>
0 200 000 400 000 600 000

KOJIMYECTBO LIMKIIOB BO BPEMS nccnenosanms, N
Puc. 2.3.

CrovikocTb K ruapoabpasnsHomy nsHocy. JaHHeie nccnenoBaHus Technische Universitat Darmstadt
( TexHonornyeckoro Ynusepcuteta fJapmiitaara, lepmanusi), npoBeneHHoro Ha ocHoBaHuy DIN19534.
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XuMnueckas cromkoctb '°

MM rogppuposaHHbie Tpyosl MKAMJIACT 06n1aaatoT BbICOKOM XMMUYECKON CTOMKOCTBLIO K AENCTBUIO GOMbLLIMHCTBA
arpecCcuBHbIX Cpea, NoA BO3AENCTBUEM KOTOPbIX TPAAVULMOHHBIE MaTepuanbl KOPPOAMPYIOT 1 CTapeloT.

Kak n Tpybbl ©3 NoAMaTuneHa, NoanunponmnieHoBbie TPYObl YCTOMYNBLI K AENCTBUIO CUMbHBIX LLENOYEN, CUIbHBIX
1 cnabbiX MUHEpPasibHbIX KUCNOT, PACTBOPOB CoMel, anndaTnyeckux yriieBoaopoa0B U MUHEPaSibHbIX Macer.
MM rodopuposaHHbie TPpyobl MKATMJIACT o6nagaioT HU3KOM Napo- M ra3onpoHULLAaeMocTbio. 10 cpaBHEHUIO
c Tpyb6amum U3 nonmaTtuneHa y Tpyb M3 nonmnponuieHa OTCYTCTBYET pacTpeckmBaHme noj BO3AENCTBUEM
MOBEPXHOCTHO-AKTUBHbIX BELLECTB, 4TO OCOBEHHO BaXHO MPU UX UCMOJIb30OBAHUN B CUCTEMAX XO3SNCTBEHHO-
6bITOBOM KaHann3aumu.

Cnocob npoknaaku, rnybuHa 3anoxeHus Tpybonposoaos
ms NN rocfpuposal-mblx Tpy6 1 ux pacnonoxexune
OTHOCUTENBHO APYrMX KOMMYHUKALMUIA

Mpoknaaky ceten BogooTBeaeHuns na MM rodppupoBaHHbix TPYO cneaoyeT npeaycMaTpmBaTh, Kak NpaBuio, noa-
3eMHOl. HapzemHas n Ha3emHas npoknaaku TpybonpoBOAOB Ha TEPPUTOPUN HACENIEHHbIX MYHKTOB HE AOMYCKAOTCS.
XoTsa 3amep3aHne BOAbl B MOSINMNPONUIEHOBLIX TPY6ax He BbI3bIBAET Pa3pyLUEHUs UX CTEHOK, B OT/IMYME OT TpyO
M3 YyryHa u ctanam, o4Hako Hannyme B BOAOOTBOASALLEN CETU NEeASHbIX NPOOOK MOXET HaPYLLUUTbL HOpMaibHoe PyHK-
LIMOHMPOBAHNE CUCTEMbI BOLOOTBEAEHUS, YTO 00YCNOBIMBAET HEOOXOAMMOCTL yyeTa ryOMHbI NIPOMEpP3aHus rpyHTa
B MecTe yknaaku Tpybonposoaa.

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

Mpwn napannensHo Npoknagke y4actkm Tpybonpoeoaos 13 MMM rodppmnpoBaHHbIX TPYO cneayeT NpoeKTMpPoBaTh,
Kak NpaBuio, HUXE BOAOMNPOBOAHbLIX JIMHUI (B TOM YMCIIE N N3 NMIIACTMACCOBLIX TPYD), NPU 9TOM PacCTOsHUE MeXAy
HUMU O0JHKHO COCTaBNSATb HE MeHee 1,5 M B CBETY.

Mpwn nepeceyeHnax ¢ TpybonposBoaamMm, TPAHCNOPTMPYIOLLMM BOAY MMTLEBOIO Ka4eCTBa, TPYOONpOBOAbL CUCTEM
BOO0OTBEAEHNS N TPyOONpOoBOAbl, TPAHCNOPTUPYIOLLME AYPHO NaxHyLUMe XUOKOCTU cneayeT NpoknaapiBaTh HUXeE
He MmeHee, 4yeM Ha 0,4 M.

YyacTkm cuctemMbl BOOOOTBEAEHUS MOTYT MPOXOANTDL Bbille TPYOONPOBOA0B, TPAHCMOPTUPYIOLMWX BOAY NMUTbE-
BOr0 Ka4ecTBa, HO JaHHble y4acTKn 06s3aTeNnbHO A0JIKHbI ObiTb 3aKk/04YeHbl B PYyTASPbLI, NPU 3TOM pacCcTosHUe
oT Kpasl dyTnspa oo nepecekaeMoro TpydbonpoBoga B Kaxayt CTOPOHY OO/IKHO COOTBETCTBOBATL B IMIMHUCTbIX
rpyHTax - He MeHee 5 M, a B KpYNMHOOBIOMOYHbIX 1 necyaHbix — 10 M.

Mpw napannensHOW NPOKNaAKe C APYrMMU KOMMYHUKaAUUSMK (KaBenbHble CETU, TEMIONPOBOAbI...) PACCTOSIHNE
Mexay Tpy6onpoBoaoM cnucteMbl BOAooTBeaeHUs 13 MM rodbprpoBaHHbIX TPYO 1 APYrMU KOMMYHUKALMSIMW J0JTXK-
HO ObITb Tak1M, YTOObI MPY PEMOHTHBIX paboTax Ha 3TUX KOMMYHUMKaLMaX TPyOONpPOBOA CUCTEMbI BOAOOTBEAEHUS
He OblJ1 MOBPEXEH.

Mpoxoa MM ropprpoeaHHbIX TPY6 yepes cTeHKn GETOHHbIX KONoALEB

Mpoxopn, Tpy6onposona 13 MM rodprpoBaHHbIX TPYO NpM NepecevyeHnn CTeHoK X/6 konoaues (PyHAAMEHTOB
30aHNIN) NPOEKTUPYETCSH C UCMNOJIb30BAHNEM 3ALUUTHLIX MYPT, 4151 UCKITIOYEHWS NEPeaYm Harpy3km Ha Tpybonpo-
BOJ, NPV HEPABHOMEPHOW 0CcajKe NepecekaemMoro CoOopyxeHus 1 Tpybonposoaa. YCTaHOBKa 3aLUTHOW MydThI
B CMOTPOBOI konogel, n3 6eToHa OCyLLEeCTBASeTCS NyTeM Gpukcaumm My Tbl B KONIOALUE C MOMOLLBIO LEMEHTHOIO
pacTtsopa.

CnepnyeT 06paTnTb BHUMaHWNE Ha TO, YTOObI OTBEPCTUE B KOJIOALE MMENO AMaMETP, MakCUMasbHO NMPUBMXKEHHBIN
K HapPY>XHOMY AnamMeTpy 3awmTHON MydThl. Bce ob6pasoBaBLumecs wenm HeobxoaumMo 3anofIHUTb LLEMEHTHbIM
pacTBopoM. [JonyckaeTcsa Npon3BoauTb dukcaumio MydTbl PAaCTBOPOM B HAAETOM Ha NpeaoxpaHaeMylo Tpyby

10 [Noapo6Has nHpopmawums n TABJINLA XUMUYECKON CTOMKOCTU TPYE v 11 npuseaeHs: 8 [punoxennn b.
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cocTosHun. B aTOM crydae HeoBXxoammo o6ecnedmTb XKeCTKyo 0nopy cBOGOAHOMO KOHLA TPYObl C MOMOLLbIO MOACHINKN
rPyHTa 40 NOJSIHOrO CXBaTbiBaHUS GETOHA.

Puc. 2.4.
lMpoxon roppmpoBaHHbIX TPYO Yepe3 CTeHKU GETOHHbIX KOI0ALEB

Mpoknaagka Tpy6 Ha onopax

Mpu npoekTrpoBaHun Tpybonposoaos n3 MMM rodprpoBaHHbIX TPYD, NPOSIOXKEHHBLIX HA 3CTakaaax, KPOHLUTENHAX
1 T.N., HEOBGXOAMMO NMpPaBUIIbHO PACCUYUTLIBATL PACCTOSIHME MEXAY ONOpaMMm, NOCKOJIbKY HAXOAALWMECS MEXAY OMNo-
pamu cekuumn Tpybbl Co BpemeHeM aedopmupytotest (nposucatoT). Onopbl Bcerga A0JXHbl YCTaHABAMBATLCS NOL,
coeauHuUTEeNbHbIMU MydTamun. PekomeHayemoe [onyCTUMOe 3Ha4YeHUE BENMYMHBI NPornbda He O0JIKHO NpPeBbILIAaTh
3% OT paccTosHNA MeXy ornopamm.

Tabnvuya 2.8
PacctosHue mexay onopamu MM Tpy6onpoBoaoe us ropprupoBaHHbIX TPYO

MpoekTuposaHue Tpyb6onpoBoAoOE HOPYXHbIX CETEN BOAOOTBEAEHUS

HoMuHanbHbIN HAPYXXHbIN MakcumanbHO gonyctumoe
AnamMeTp, MM paccTosiHMe Mexay onopamMmuv, M
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

Papuyc narnba MM roppuposaHHbix TPY6

MuHnMmanbHoOe oonycTrumMmoe 3HadeHne paamyca narnba ans N roppuposaHHon Tpyosl UKAMJIACT ¢ aByXCNOWMHOM
cTeHkol cocTaBnsieT 40 guameTpoB n3rmbaemoi Tpyobl. B noBCegHEBHOM NPaKTUKE NPY CTPOUTENBCTBE HAPYXHbIX
ceTel BOgooTBeAeHNS rodppUpPOBaHHbIE TPYObl YCTaHABAMBAIOTCS NO NPSMON IMHWW, HO B PSAE C/yYaeB yCI0BuUS
npoknagkn Tpybonposoaa MoryT noTpeboBaTb HEKOTOPOro OTKNOHEHUS OT 3a4aHHOM NPSIMOJIMHEAHOCTW.

’ www.icaplast.ru MKANNACT ] 7

TPYBHbB W 3ABON




MpoektTuposaHue Tpy60npoBOaOE HAOPYXHBIX CETEN BOAOOTBEAEHMS

18

Heobxoammo nsberatb ONONHUTENBHOIO HaNPsXXeHnss B MypTOBOM coeanHeHnn. MakcrmanbHO JonycTMMoe
YrNI0BOE CMELLEHME B MY(PTOBOM COeaNHEHNN TODPUPOBaHHLIX TPYO ykaszaHo B Tabnuue 2.9:

Tabnmua 2.9

AonycTnMmoe yrnoeoe cmeleHne B My¢pTOBOM COeAUHEeHUN

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

BospeiictBue BHEWHMX HArpy3oK Ha Tpy6onposop,
u3 MMM ro$ppuposaHHbIX TPYH

Mon3emHbI TPYOONpPoBOa cUCTEMbI BOO0OTBeAeHUs 13 NN roppmpoBaHHbIX TPYO paboTaeT COBMECTHO C OKPY-
>KaoLLMM ero rpyHTOM. FpyHT co3aaeT COOCTBEHHYIO HArpy3Ky, AENCTBYIOLLYIO Ha TPYOONpPOBOA, U NePenaeT Harpy3Kkn
C NMOBEPXHOCTU, HANpPUMep, OT ABUXKYLLLErOCS WX CTOSILLLEro Haj, HAM TpaHcnopTa.

Puc. 2.5a. BosaevicTeue Ha [11 Tpyby, Puc. 2.56. BosspatueHrue [11 Tpy6bbi B UCXOAHOE MOJIOXEHNE
ee gepopmauus ¢ nepenadent ycuivs 6naroaaps ee cBoyicTBam (371aCTUYHOCTb U YrPYrocTb)
Ha marepuvarn 06ChInkKn W A0CTatoO4HOMY YriJ/IOTHEHUIO 3arioJIHSIoLWero TpaHLleo marepuasia

BepTukanbHas nedopmanma cBo60aHON TPpybbl NOA AEACTBUMEM CUJIbl PACCUHUTBLIBAETCS N0 dopMyne:

0,01875F
f: - -

SN (2.8)

JelicTBre BepTukanbHO Harpy3km NpuBoamT K AedopmMaLmm TpyObl, YTO Bbi3bIBAET FOPU30OHTASbHbIN OTMNOP FPYH-
Ta. C yBennyeHnem gedopmauum ropnsoHTanbHas CoOCTaBAsoLLan AaBNeHUs rpyHTa yBennymBaeTcsi, NOCTENEHHO
nepexons oT NacCUBHOM GOPMbI B aKTUBHYIO. 111 NOIMNPONUAEHOBLIX FOpPUPOBaHHbLIX TPYO OTNOP rpyHTa 3acblm-
KU1 SIBNSIETCS CYLLECTBEHHLIM (akTOpPOM 06ecneyeHns JONrOBPEMEHHOM CTabUNbHOCTM KPYITIOro CeYeHNst TPYObI.
B atom cny4vae dopmyna (2.8) npeobpasyeTcs B:

i = C1 " 4q
D~ C,-SN+C, E, ' (2.9)

roe

{ — HTEHCMBHOCTb BEPTUKAIIbHOWN Harpy3kun rpyHTa, Mrla;
SN — KonbLeBas XecTkocTb TPy6bl, MMa;

E’,— cexywimin moaynb rpyHTa (cm. nanee), MMa;
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C,— k03D OULMEHT BAMAHNA Ha AedopMaLio MHTEHCMBHOCTU BEPTUKANLHOW HArpy3Ku FpyHTa;
C, — KO3POULMEHT BANSHNSA Ha AePOPMALMIO KOJbLIEBOI XECTKOCTU TPYObl, MOXHO NPUHUMATL paBHbiM 0,15;
C;— KOahDOULMEHT BMSAHNS Ha AedopmaLmio CEKYLLErO MOAYIIS MPYHTA, MOXHO NpuH1MaTh pasHbiM 0,06.

dopmyna (2.9) cooTBETCTBYET KilacCMYecKoMy ypaBHeHMto LLineHrnepa 1 ncnosib3yeTtcs ansa onpeneneHns oTHO-
CUTENTbHON ,u,ecbopmau,mm pr6bl NnpakTn4eckn BCeMn ctTaHgapTaMn n CTPOUTENIbHbIMU NpaBuiaMn C TeM UIN NHBIM
co4yeTaHMeM N 3Ha4YeEHNEM KOGd)d)I/ILI,I/IeHTOB B Yncnutene n 3HamMeHartene.

Poccuiickne ctpouTtensHiie npasuna Cl 40-102-2000 ncnonb3yoT ClenyoLLyo pasHOBUAHOCTb YPABHEHUS :

[ _ 125-011-¢q
D, 0,15 SN+006- E,

m

(2.10)

Cekywin Mmofynb rpyHTa g 3aBUCUT HE TOJIbKO OT CTEMNEH YIMJIOTHEHWS, HO 1 OT TWMa rpyHTa.

AHann3 paHHbIX, NpMBedeHHbIX B Tabnuue (2.10), nokasbiBaeT, 4TO NMpu Npokiaake TpybonpoBoda ¢ npume-
HEHMEM rpyHTOB 06PAaTHOW 3aCbINKW rpynn 2, 3 1 MeXaHN4eCKOro ynaoTHEHNS, BenimHa £, MOXeT COCTaBNATb
2,5 - 3,0 MINa.

BnusiHne Harpy3kmn TpaHcnopTa pacCyYMTbiBAETCS C MPUMEHEHMEM pacrnpeaeneHns gaBneHus no reopum byc-
cuHecka. MakcmmanbHoe BepTUKanbHOE OaBfeHNe MMeeT MEeCTO HENOCPEACTBEHHO MO, TOYKOW MPUITOXEHUS
Harpy3ku T n onpenensieTcs ypaBHeHNEM

T
qT: 0;478 * ? ’ (211)

roe
T - Bec TpaHCMNoOpPTHOro cpeacTea (Ha ock), kH;
H — rnybuHa 3achbinku Tpybonposoaa, M.

Tabnmya 2.10
Onpeaenexve sHayeHus E' (MIMa) B 3aBUCMMOCTM OT TUMNa rpyHTa M CTENMEHW ero yrioTHeHns

Mpynna > YNNOTHEHHbIN
Tun rpyHTa HeynnoTHeHHbI
rpyHTa noAa, KOHTposieM
1 Menkuin KOHrnoMepaT ropHbIX MOPoS, 0,7 2,0-5,0
2 Cmecb necka un rpaBmsa 0,6 1,2-3,0
3 Cynecu 1 CyrinHku 0,5 1,0-2,5
4 MnbIBYH, rMuHa <0,3 0,6
T b 7 3 b
5 opd, MEP3bINA MPYHT, Cfaﬂbele 06noMKM 0.5 10-2,5
CTPOUTENBHbIN 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 bosee TaxXesble YCIOBUS HarpyXXeHus:

O,=y:H'D, (2.12)
roe

Y - NNOTHOCTb rpyHTa (HopmasnbHo 18-19 kH/M®).
[na TpaHwewu Harpy3ka Ha 20% Huxxe BcneacTeme apovHoro addekra:

Q,=08y+H'D (2.13)
Korga ypoBeHb rpyHTOBLIX BOZ, MPEBLILLAET YPOBEHb YKIaaKi TPyGonpoBoaa, MiAOTHOCTL MPYHTa YMEHbLLAIOT A0

KaXyLL,Eencs NIOTHOCTU rpyHTa B BoAe, 00bl4HO 11 kH/MB.
O6LLee BepTUKANBHOE AABNIEHVE MPYHTA, UCNOSIb3yeMoe B popmyne (2.10) onpenensercs kak cymma:

q=9;/D+gq, (2.14)
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Mpumep pacyeta Ne1:

MM rogppuposaHHas Tpyda MKAMJIACT ¢ HapyxHbIM anameTpom 400 mm (0,4 M), COOTBETCTBYIOLLAS KJ1ACCY XEecT-
kocTh SN 8 1 nmetoLLLas HopMaTMBHYIO KOJbLEBYIO XecTkocTb 8 kH/m? (0,008 MIMa), yknagbiBaeTcs HA Ka4eCTBEH-
HO MOArOTOBJIEHHOE OCHOBaHMe, Na3yxm 1 6oka TPyObl 3acbiNalTCs NECKOM U YIIOTHAIOTCA cM. Tabnuuy 2.10
(£, = 3,5 MlMa). Tpy6a 3acbinaeTcs rpyHTOM MNI0THOCTLIO v = 19 kH/M®. BbicoTa 3achinkn H = 4 M. HazeMHbI TpaHc-
nopT ¢ oceBow Harpy3kon 7' =260 kH (26 TOHH).

1. Harpyska rpyHTa (2.12)

Q,= 19404 =304 xH/m

2. [JaBneHune OT TPaHCNOPTHOM Harpy3kn (2.11)

q,= 0478 -260/4° = 7,76 kH/m?

3. CymmapHoe BepTUKasibHOE AaBneHne Ha Tpyoy (2.14)

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

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

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

m

=0,0545 van 545 %

Mpumep pacyeta Ne2:

M3meHnm KonbLEBYIO XXeCTKOCTb Ha SN16 BMecTo SN8

S _ 125-011-008376
D 0,150,016+ 0,06 - 3,5

m

=0,0542 vnin 542 %

M3 peLueHust AaHHbIX MPMMEPOB BUAHO, 4TO AedopManms TpyObl B 60MbLLEN CTENEHM 3aBUCUT OT CEKYLLIEro Moay s
rpyHTa Es, KOTOpbIii B CBOIO 04epenb 3aBUCUT OT CTEMEHUN YMIIOTHEHUS FPYHTA, U B MEHbLLE CTENEHM OT KOMbLIEBOW
XECTKOCTU TPYObI. T.e. nedopmaums Tpydbl SN8 1 SN16 B paBHbIX YCNOBUSIX NPOKIaaky TpybonpoBoaa oTanyaeTcs
Ha coTble [onn %, 4YTO He CyLecTBEHHO Ansl paboTocnocobHocTy Tpybonposoaa. OTcioga MOXHO caenaTth BbIBOA,
4YTO /19 JOJIFOCPOYHOM paboToCnocoBbHOCTM TPYOOMNPOBOAA B NEPBYI0 04epenb HE0OOX0AMMO Ka4ECTBEHHO YMIOTHATL
rPYHT BOKPYr TPYOhI, a Takxke BbloMpaTh TPYObl 3 MaTepuanos ¢ 60/bWMM MoayfieM ynpyrocti. Moayb ynpyrocTu
XapakTepuayeT CrnocobHOCTb MaTepmana ynpyro 4eopmMmpoBaTbCs Npu BO3OENCTBUM HArpy3ku. (Y nonvnponuneHa
MOZYJ1b YIPYroCTY BbILLE YEM Y MONM3TUNEHA.)
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PekomeHayeMble Knaccbl XeCTKOCTU TPY6 Npu M3BECTHOM HArpPYy3Ke HA FPYHT.
Honyctumas rnybuHa 3anoxeHus Tpy6

Tabnmua 2.11

PekomMmeHAayeMblii Klacc )XeCTKOCTU TPYObl NPU U3BECTHOW Harpy3ke Ha rpyHT

Harpyska
OTcyTcTBYET

TpaCCbI, ynumubl 1 ABOPbLI
C IBUXKEHUEM JIErKOBOro
TpaHcrnopTa

Tpacchl, ynuLbl, CTOSHKK

1 aHaNorMYHbIE y4acTKu

C ABWXEHNEM rpy30BOro
TpaHcrnopTa

Fny6uHa 3anoxeHus

MoxHO yknaabiBatb
Ha rnyouHy oT 1 meTpa
n 6onee B 3aBUCMMOCTU
OT CTEeNeHn
YMIOTHEHUS! TPYHTa
(cm. Tabn. 2.12)

Knacc xectTkocTu TpyGbl

SN2

SN 4

SN 8

Tabmua 2.12

AonycTtumas rnyouHa sanoxeHus MM roppupoeaHHbix Tpyo UKAMJIACT

B 3aBUCUMOCTU OT HArpy3kv v CteneHun ynJioTHeHus rpyHta

(knacc xectkoctu SN 8)

Bbllue YPOBHS rPYHTOBbIX BOJ,

Hu>xe ypOBHS rPYHTOBBIX BOZ,

YnnotHeHune YnnotHeHne
Halpyaka Fny6uHa rPYHTa KOHE4YHOro Fny6uHa rPyHTa KOHEYHOro
3a50XeHus, 3arnosiHeHns no 3as510)KeHns, 3anoJiHeHus no
M meTtopy MpokTopa, M meTtopny NpokTopa,
%, He MeHee %, He MeHee
OTtcytcTByeT 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
JlerkoBowm 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
Mpy3oBoii 4-6 93 4-5 94
TpaHcnopT 6-7 94 5-6 95
7-8 95 6-7 96
>8 96 >7 97
lNMpumedanue:

ZlaHHbIe 10 KOHTPOJII0 CTEMNEHU YIJIOTHEeHUs rpyHTa no metoay lpokTopa cogepxarcs B ctaHgapte DIN 18127:1997 «[pyninbi

cTpouTesibHble. ViccnenoBaHusi v ncnbsitaHns. Metog lNpokTtopa».
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Pasgen 3.
TpaHcnopTMpoBaHMe, XpaHeHue
N BXOAHOWU KOHTPOJIb

TpaHcnopTMpoBaHMe U XpaHeHue

MepeBo3Kka TPyO aBTOTPAHCNOPTOM A0JDKHA YAOBIETBOPSTh ClieAyloWuM TpeGoBaHUaM:
e TpyObl HEOOXOANMO NEPEBO3UTb UCKITIOYNTESTBHO KY30BHBLIMU FPY30BMKaMN UK FPY30BUKAMMU,
OCHaLWEeHHbIMY 6OKOBBIMUW OFrPaHNYUTENSMU, YCTAHOBNIEHHLIMUY YEPE3 Kaxable 2 M,
BbICTynatoLue 3a 3aaHnin 60pT KOHUbI TPYO He A0JSIKHbI NpeBbiwaTth 1 M;
® eCc/M NepeBo3ATCS HECBSA3aHHbIE TPYObI, TO BO BPEMSsI UX MOrpy3ku ciieayeT cobnioaath Te Xe npasuna,
4YTO N NS CKNaanmpoBaHns (CM. HUXe B HacTosLWweM Pasgene);
TPYObI YKNaabiBalOTCA pacTpybamMmn nonepemMeHHOo C ragkMMy KOHLAMN U KaxKabli Crioi Heo6XoAMMo OTAeNsATb
OT APYroro oepeBsiHHbIMU NPOKIaakamm;
BO BpeMs TPaHCMOPTUPOBKM TPYObI A0JKHbI ObITh 3aLLMLLEHBI OT BO3MOXHbIX MEXAHUYECKUX MOBPEXaeHUI
MeTaNIMYECKMMM HaCTAMU FPy30BKMKa, TAKUMM Kak BbiCTynatoLime 60nTbl, Leni v T.4;
® HeCBsA3aHHble TPYObl AOKHbI ObiTb 3aLLMLLEHBI OT Li@apanaHbsa MyTEM YCTAHOBKM NPOKIaA0kK U3 KapToHa
1 0OCOK, HanpuMep, YCTaHaBNMBaeMbIX Mo, Lernb, CKPensioLLyo 6opTa a/MallnHbI;
TPyObl PA3HOro AMamMeTpa MOXHO TPAHCMOPTUPOBATbL TENECKONMMYECKM APYr B Apyre.
N3baTme Tpyo, HaxoOALMXCS B TENECKOMMYECKOM ynakoBKe, NPOnU3BoaMUTCS NPY MOMOLLIN
BCMOMOraTte/ibHbIX CPeACTB, UCKOYaloLWMX NoBpexaeHne Tpyo;
e BO n3bexaHune NpoaonbLHOro NepemMeLLeHns, nepekaTblBaHUS UM NageHus Npu ABMXEHUN TpyObl
LOMKHbI OblTb HAOEXHO 3aKPeneHbl.

Kaxpas naptus oTrpyxaemMbix Tpyd NpoBepSeTCS nepen, oTnpasKkoi. [epeBo34mK HECET MOJIHYI0 OTBETCTBEHHOCTb
3a ,0CTaBKy TOBapa B HaAJ1eXaLLEM COCTOsSiHUN. B cBOIO o4epeab nosyyaTenb AOSIKEH NPUHSATL NONyYaeMbIil TOBap.
Y6enmTbecsi B OTCYTCTBMM Bpaka 1 NoBPeXAeHNin, KOTOPbIE MOMN BO3HUKHYTb BO BPEMSI TPAHCMOPTUPOBKN.

Morpysky 1 pasrpy3ky MM rodpprpoBaHHbIX TPYO NPOU3BOAAT aBTOMNOrPY34MKaMm U BPydHY0''. MNpur BbINOAHEHUN
MOrpy304HO-Pasrpy304HbIX PAbOOT NPUMEHSIIOTCA MAFKNE CTPOIMbI U3 NONIMMEPHbIX MaTEPUaoB UM MATKWE MOHTaX-
Hble NONOTEHLA, He OcTaBnsoLWmMe aedekToB Ha Tpydax. MNpu Norpy3o4HO-pas3rpy3o4Hbix paboTax He AonyckaeTcs
nepemeLleHne Tpyd BOSIOKOM.

NsGerartb ynapos! Hegonyctumo copacbiBaHue Tpyo M COeAUHUTENbHbIX AeTaseil C TPaHCMNOPTHbIX
cpencTs.

E_Y_

—__")
I/\—.

Puc. 3.1. 3anpeLyeHHble MeTOAbI PA3rpPy3Ku

" [Toy norpy304Ho-pasrpy304Hbix paboTax ¢ Tpybamu AnamMeTpoM 40 315 MM BK/IHOYNTEIbHO YACTUYHOE NepemMeLLeHne TPYO MOXET Npon3BoANTCS
O4HUM v AByMS1 paboynmu; npuv paboTtax ¢ Tpybamm amameTpom 400 mm v 60/1bLLIe, & Takxe npu paboTax co cBsi3kamu TPy6 OHV MepemMeLLalTCs
C UCr0Ib30BaHNEM BUJIOYHOIO MOrpy34ynka, NCKIoYasi BO3MOXHOCTb MEXaHU4YECKOro noBpexaeHwvst. [1py ncroib30BaHnn KpaHa npuMeHsIoTCs
[IBYXBETbEBbIE CTPOIMbI UM TPaBEPca C ABYMS BETBSIMU U3 MSITKOro, Harpyumep, Xa10n4atobyMaxHoro Tpoca.
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XpaHeHune Tpyd NpomM3BOAUTCS Ha NJIOCKOW MoLLIaAKe, OYMLLEHHOM OT KaMHE 1 OCTpPbIX NpeamMeToB. Mpun ckna-
OMpoBaHuM Tpy6 NPUHUMAIOT Mepbl MPOTUB UX CaMOMPOM3BOJIbHOIO packaTblBaHWS.

Mpn HEOBXOANMOCTU OANTENBHOIO XPaHEHMS TPYObI U3 MONIMMPONUIEHa CKNaanpytoTcs B LUTAGENSX BLICOTOMN He
6onee 3 M Ha AepeBsIHHbIX Npoknaakax. Mpu xpaHeHnn cnenyeTt nsberatb BO3MOXHbIX Npornéos Tpyo. LLtabenu-
poBaHMe NPon3BOANTCS TakuM 06pa3oM, YHTOOLI MOrpy3Ky U NepemMeLLLEHE MOXHO Oblno BbIMOMHATL COOKy. 13-3a
xapakTepa noBepxHoCTH TPyb 1X NnepemMeLLeHne B NPoA0SIbHOM HarnpaeieHUn 3aTpyaHUTENbHO.

Tpy6bl C pacTpyOOM XpaHAT Takum 00pa3oMm, HToObI pacTPyObl yKNaasIiBanmcb NONepPeMeHHO C rMaakumMm KOHLaMKN
1 Haxoounuchb 3a Npepenamu wrabenel (4Tobbl Ha pacTpyObl He AelicTBOBaNa BeCoBas Harpyska Tpyo).

e
.=——=|
.=——=|
o s s =l
S - ———
='A—= e

Puc. 3.2. XpaHeHue [l roppmpoBaHHbIX TPYO

Cnou HyXHO OTAeNnsATb APYr OT Apyra AepeBsiHHbIMU NPOKAaAKkaMu WUPUHON He MeHee 10 CM 1 TONLWMHON
He meHee 2,5 cMm.

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

LLITaBenvpoBaHHbIe TPYObl A0KHBI ObITh 3adUKCUPOBAHbI A5 MPEA0TBPALLEHMS CTYYaNHON NepekaTku.

CnepnyeT NpuHATL BCE HEOOXOAMMbIE MePbI A NPEA0TBPALLEHMS NOBPEXAEHUS TOPLOB U HAPY>KHOM NOBEPX-
HOCTW TPY6.

LLITabenb HYXXHO 3aWMTUTbL OT CIY4aiHOrO BbINaAeHUs UM packaTbiBaHWUS TPyO NyTeM yCTaHOBKM MO BCEWN ero
LUMPUHE HaOEeXHbIX OrpaHn4mnTenen.

Ha cTpouTensHom niowaake TpyObl CleayeT Tak Xe CKnaampoBaTh C COBMIOAEHNEM yKa3aHHbIX Npasusi, 0Co-
6GeHHOe BHUMaHVe HeoGX0AUMO YAENUTL NONepPeMeHHOCTM CKIaanpoBaHus ClI0EB U UCMONb30BaHWNIO AePEBAHHbLIX
npokKIagokK.

Tpy6bl BO BPEMS XpaHEHUS crieayeT 3almars OT NPSIMOro BO3AENCTBUS COMHEYHbIX Nly4eil 1 TemnepaTtypsbl
Boiwe 40 °C. Bo BpeMsi 4ONIFOCPOYHOr0 XpaHeHWst TpyObl cneayeT 3almLMTUTL OT NPSIMOro BO3A4eNCTBUS COJTHEY-
HbIX JTy4el, NPUKPbIBAA UX OPE3EeHTOM UM APYrMM MatepuanoM, — HanpuMep, HeNpo3payHoi nneHkom na MNMBX
vnum MN3. OQHOBPEMEHHO HYXXHO 06€ecneyYnTb NPOBETPMBAHNE MO, 3aLLMTHOWN MIEHKON BO U3bexaHne neperpesa
1 TennoBoi gedopmaumm Tpyd. lonyckaeTcs NCnosb3oBaHMe 3alMTHOro HaBeca C y4eToM TpeboBaHMii MPOTUBO-
noxapHoin 6e3onacHocTn.

B03MOXHOE n3aMeHeHmne okpackun Tpyd Noj, BAUSIHNEM CONTHEYHbIX JTy4ei He O3Ha4YaeT yTpaTbl UMY MPOYHOCTY UK
M3HOCOCTOMKOCTN.

CoeanHuTenbHbIE AeTann, yriaoTHUTENbHbIE PE3NHOBbBIE KOMbLA AOMKHbI XPAHUTLCS B 3aKPbITOM MOMELLLEHUN
(B KOHTElHEpPAX), 3aLUMLLEHHbIE OT NPSIMbIX COJIHEYHBIX JIy4elr U UCTOYHMKOB Tenna. HeobxoanmMo UCKMIoYnUTb NX
KOHTaKT C Macnamm n xXupamu, a Takxe He NoABEpPraTb BEePTUKAbHOW Harpy3ke.

Mpuv HU3KMX TemMNepaTypax CONPOTMBIIEHNE TEPMOMIACTUYHbLIX MaTEPUANOB K yAAPHbLIM HAarpy3kam yMeHbLLIaeT-
csa. HecMoTps Ha To, 4TO Npu oTpuULAaTEeNbHbIX TeMnepaTtypax TPyObl U3 MONMPONUIIEHA, NO CPaBHEHMIO C Tpybamu
13 MNBX, o6nagaoT 3Ha4YNTENbHO 60Jiee BbICOKOW CTOMKOCTbIO K yAapHOMY BO3AENCTBUIO, NpW TeMNepaType HuUxe
-15°C cnenyet cobnioaatb 0CobYI0 OCTOPOXHOCTb MPU NMOrPy304HO-Pa3rpy304HbIX padoTax, n3beras pe3kux pbiBKOB
1 CoyOapeHuni.
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Mpw 3HaYeHuax Temnepatypbl HUXe -20 °C Nnpon3BoanTbL NOrPy304HO-Pa3rpy304HbLIE PpaboThl C TpyGamu, a Takxke
npoknagky u MoHTax Tpybonposoaos n3 MM rodpupoBaHHbIX TPYO 3anpeLLaeTcs.

TpyObl, KOTOPbIE HAXOAATCS B HUXHEM psigy Wwtabens, MoryT 4ecdopMUpoBaTLCS OT BECA BhILLENEXALLErO rpy3a.
O6bI4HO Takas AedopmMaLms UcHe3aeT CAaMOCTOSATENBHO, KOrAa BEPXHWUIA rpy3 cHUMaeTcs. OaHaKo B yC0BUSIX HU3KOM
TemrepaTypbl BOCCTaHOBJIEHME NMpexHen GopMbl TPYO MOXET 3aHSATb HECKOJIbKO HYaCoB. 3anpeLlaeTcs ykiaabiBaTb
nedopmMmpoBaHHbie TPYObI B TPaHLLEW. YKNAAbIBATLCA A0KHbI TPYObI TOILKO C MPABWJIbHLIM, KPYITbIM CEYEHUEM.

HenpaBunbHOE cknagmpoBaHue, HEOCTOPOXHAA pasrpy3ka uam norpyska MoryT npuBeCTU K NOBPEXOEHUIO NN
nedpopmaumm Tpy6!!! MoBpexaeHne Tpyd MOXET NPON3ONTU TakXXe Ha CTPOUTENbHONM NoLLaaKke B pe3ynbtaTe He-
OPEXHOro NN HENPaBUIILHOrO 0OPaLLLEHNS C HUMM.

Ecnv B pe3ynstate TPaHCNOPTUPOBKM UIW OJIUTENIbHOMO XPaHeHUsl Ha Tpyoe NOSIBUMCH LiapanyHbl Uan Npon3o-
Lina cyuiecTBeHHas gedopmMaunsi, He06X0AMMO YCTAaHOBUTb MPUYMHY 3TUX MOBPEXAEHWIA. MprHMMas BO BHUMaHWe
3KCMIYTAUNOHHOE Ha3HaYeHne, cneayeT 0TKasaTbCsA OT UCMOJIb30BaHUS NOBPEXAEHHOM TPYObI.

MepeBo3ka MM ropprpoBaHHbIX TPYO, XpaHEHME 1 NOrPy304HHO-Pa3rpPy304HbIe PaboTbl NPOBOAATCA C cobnoae-
HMeM 00bI4HbIX Mep 6e3onacHOCTU Tpyaa.

BxopaHow KoHTponb TPpy6 1 coeanHUTENbHBIX AeTanen

BxoaHOW KOHTPOJb He TpebyeTca:

€CJIN HET COMHEHWIA B TOM, Y4TO NPOAYKLUMS BbiMyLLIEEHA B COOTBETCTBUM C AENCTBYIOLLE HOPMATUBHO-TEXHNYECKOM
OOKYMEHTaUMEN N 3TO NOATBEPXOAETCSH AOKYMEHTOM O Ka4eCcTBe (MacnopT, cepTudumnkaTt, NPOTOKO UCMbITAHWI),
a YCNOBUS 1 CPOKM XPAHEHUS, a TaKXe YCIOBUSA TPAHCNOPTUPOBAHWUS, YCTAHOBIEHHbIE AOKYMEHTAUVEN, HE Hapy-
Lannchb.

Bx0oAHOW KOHTPOJb TpPeOyeTca:

€C/NN €CTb COMHEHUS B TOM, YTO NPOAYKLMS BbiMyLLLEHA B COOTBETCTBUM C AENCTBYIOLLEN HOPMATUBHO-TEXHNYECKOMN
[OKYMeHTauueln; ecnim eCTb COMHEHUS B MPUHAANEXHOCTU TPYO M COeaMHUTENbHBIX AeTanel K KOHKPETHOW nap-
TN NPOAYKLUMMW; OTCYTCTBYET NMacnopT KayecTBa (cepTudukart, MpoTOKON UCMbITaHWI) 3aBOJA-U3rOTOBUTENS MO0
MapK1poBKa TPy0; HapyLLEHbl YCIIOBUS XPaHEHWS NIM TPAHCNOPTUPOBAHNS.

MNpoBeneHne BXOAHOr0 KOHTPOSIA MPU3BaHO YCTaHO-
BUTb NPUrogHOCTb TPYO N coeaMHUTENbHbBIX aeTanemn
OJ15 nocneayowero MoHTaxa Tpyéonposoaa.

Mpexne Bcero, HeO6X0AMMO MPOBECTU UOEH-
TMdUKaunio NPoAYKLUN: NPOBEPUTL MapPKNPOBKY
Ha U3aennsax, COOTBETCTBME MapKUPOBKU Ha NMPOAYyK-
LMK NacnopTy KayecTsa WUian NPOTOKOJY UCMbITaHUN
3aB0Aa-nU3roToBuTeNa. 3atemM, noJib3ysach HopMa-
TUBHbIM OOKYMEHTOM, MO KOTOPOMY U3rotoBiaanacb
nnocTaBsidsiaCb npooykuua, HeO6XO,EI,I/IMO npom3BecTn
oT60p NPo6 ANa NPoBeAeHUA UCTILITAHWIA.

MKAMJIACT pacnonaraet COBpEMEHHON UCNbITaTESNb-
Holi nabopaTtopueli, obecrnednBatoLLeli BO3MOXHOCTb
KOHTpONS Ka4ecTBa Bbinyckaembix [N rodprnpoBaHHbIX
Tpy6. NMoapobHbIe AaHHbIE O CBOMCTBax TPyO 1 NPOBO-
IOnMbIx B cooTBeTCcTBUM C TY 2248-005-50049230-2011
nabopaTopHbIX UCMbITaHMSAX NpuBeAeHbI B MNpunoxe-
HUn I,

®orto 3.1. Jlabopatopus UKATJIACT: ncribitaHve
111 rogppupoBaHHO TPYObI Ha KOJIbLIEBYIO XECTKOCTb
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Paspen 4.
Mpoknagka n moHTaXx Tpybonposopos
n3 MMM roppurpoBaHHbIX TPY6

3emnsHble paboTbl

dusnko-mexaHmnyeckme ceorictea MM roppmpoBaHHbIX TPYO OTIMHAOTCS OT CBOWCTB TPYD M3 XenesobeToHa, ke-
paMnku, acﬁecmu,emeHTa, 6eTOHa, qyryHa n gpyrmx HeanacTtn4yHbiXx MaTepmanos. N3 atoro cnenyetu NHON noaxon
K CTPOUTENbCTBY TPYOOMNPOBOAOB 13 Takmx TPyO:

* B NepBylo ovepeab TpedyeTcs onpenennTb YCIoBUS NPoKaakm Tpybonposoaa 1 nogobpaTb
COOTBGTCTBWOIJJ,VIVI TN OCHOBAHUSA C Y4ETOM CYLLECTBYIOLWUX TPYHTOBbIX yCJ'IOBVII7I Ha HyJIeBOM ypOBHE
npokfnaaky TpybonpoBoaa;

® 3aTeM ornpepennTtb TeXxHNn4Yeckmne ycsioBma OoJid rpyHTa, KOTOprVI 3anoJIHUT TpaHLuelo
M CO3aCT HY>XHYIO Ornopy (NoayLuKy) asis Tpyobl, B 0COOEHHOCTN BN, 3aChINKW U €€ YINJIOTHEHME.

EcTecTBEeHHbLIV FPYHT, Kak 1 MaTepuan 3acbinku, 0yayT OkasbiBaTb 3HAYMTESIbHOE BANSAHME Ha paboTy Tpybonpo-
Boaa. Mo aToi NpuymMHe cnenyeT elLe A0 Havyana NPOeKTHbIX PaboT NPOM3BECTU reosioropassenoyHbie paboTsl No
BCei Tpacce TpybonpoBoaa. AT N3bICKaAHMA OOMKHbI 0AHO3HAYHO OTBETUTbL Ha BOMPOC: Kaknue Ha Tpacce rPyHThI,
KaKOBO MX COCTOSIHNE, 3€PHNCTOCTb, BaXXHOCTb, BOCAPUNMYMBOCTb K YIJIOTHEHUIO M MOAXOAST JIN OHU K MpOKiaake
TpybonpoBoaa (Hecylwasi cCnocoGHOCTb M CTEMNEHb YNJIOTHEHUS). Heo6xoaMmo Takxke onpenenntb YPOBEHb MPYH-
TOBbIX BOA.

MoHVMaHMe NPOEKTUPOBLLMKAMN U CTPOUTENAMN OCOBEHHOCTEN, CBA3aHHbIX C 9/1aCTMYHOCTbLIO TPYOONpPOoBOaAOB
13 NONAUMNPONUIEHOBbLIX TOPPUPOBaHHBLIX TPYD, O4YeHb BaxxHO. Knaccuoukaums rpyHTOB U UX MIIOTHOCTb, KOTO-
pasi cywecTByeT B OCHOBaHUKM, B 0OCkInke (0COOEeHHO B 3arofIHEHUN «Na3yx» TPyObl) 1 3ackinke Tpybonposoaa,
a Takxe crocob BbIMOSIHEHUS BCex paboT NpUHaaNiexar K BaxHeiwmm dakTopam, KoTopble 06ecneynBatoT kayecTBo
NMPOKNaAKN 1 MOHTaXxa TpyoonpoBoAa M CYLLECTBEHHO BAUSIOT Ha ero OyayLiyio YCMEeLHYI0 9KcnyaTaumio.

Mpodune TpaHwien

Mpodunb TpaHwen gnsa npoknaaku MM rodpupoBaHHbIX TPYO onpenenseTca npoekTom. LLvpuHa onpepenseTcs
ncxoas na yanobcTea npoBeaeHns MOHTaXHbIX paboT.

A

3anosiHeHne
0 YPOBHS MOBEPXHOCTU

obcbinka

A
o e i 4 ocHosaHve Tpy6onposoga
0,10-0,15m

<—>‘ ~03-0,5m

Puc. 4. 1. PekomeHayemble napameTpbl npopuiis TpaHLLuen
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Tabnmua 4.1.
PekomeHayemasi LLMPpUHA TPaHLUEn
(CHulM 3.0201-87 Tabnuua 2) 6e3 y4éta KpenneHun

MuHuManbHoOe paccTossHMe MeXay TPyooi U CTEeHKOM TpaHLien, MM

AvameTp TpyObl, MM
PacTtpy6GHoe coeguHeHune MydToBOE coeanHeHune
160-400 300 400
500-1000 500 600

HAHo TpaHwen

JHO TpaHwen A0MKHO MMETb YKIIOH, KOTOPbIN yKa3blBA€TCH B NPOEKTE.

JHo nonxHO 6bITh BLIDOBHEHO, 6€3 NPOMEP3LLNX Y4ACTKOB, 0CBODOXAEHO OT KAMHEN U BalyHOB. MecTa BbleMKU
BaNlyHOB OOJIKHbI ObITb 3aCblNaHbl FPYHTOM, YMJIOTHEHHbLIM 10 TOW X€ MNIOTHOCTU, YTO U FPYHT OCHOBAHWS.

B rpyHTax, CKNOHHbIX K CMELLEHMIO, NIV NPY 60bLLIO BEPOSITHOCTU BbIMbIBAHWS FPYHTOBLIMY BOAAMUW MaTepuana
NOACHINKN 1 06CbINKN HEOOXOAMMO NPUHSTL COOTBETCTBYIOLLME MEPDI [i/11 COXPaHEeHUS FPYHTa, OKPYXXaloLLero
TpyOy, B yNJIOTHEHHOM COCTOSIHUM. B 4aCTHOCTU, AHO TPaHLUEN MOXET YKPENATLCS re0TEKCTUIIbHLIM MaTepuma-
JNIoM. [e0TeKCTUSIb UICMONBL3YETCH B Ka4eCTBe pasaensgowero cnos. PooHOM rpyHT oTAenseTcs OT CI0eB OCHOBaHUA
(NoAcCbINKX) 1 3aCbINKU.

B kayecTBe maTtepunana gHa TpaHLen HanboJsiee 3KOHOMMYECKUN BbIrOAHbI KPYNMHO3EPHUCTLIN NeCOoK nnn webeHb,
T.K. MIPUMEHEHNE 3TUX MaTepPUaNoB NO3BONSET LOOUTLCSA HYXXHOM MNOTHOCTM NPU MUHUMAbHbIX 3aTpaTax. B cnyyae
MCMONb30BaHMS APYrnx BUOOB FPYHTA, OCHOBHOW 3aa4el aBnseTcsa n3bexaHne NycToT B HUXHEN YacTu Tpybonpo-
BOJA M OKOJIO Hee.

OcHoBaHue pns Tpybonposoaa

HopmanbHas TonwmHa cnos noacbinku — 0,1 M. Ha ckannctom rpyHTe <
noAchkInka ycTpamBaeTcsa B 0693aTtenbHOM nopsake. Ecnn gHo TpaHLwwen >
SIBNSIETCHA CKaNUCTLIM U B AHE TPaHLUEN HAXOAATCH KaMHW, BEIMYNHOMN % //
cBbiwe 60 MM, HE0HBX0ANMMO YBENNYEHME NOACHINKM A0 MNOJIHOro Bblpas- ‘

HUBAHWS AHA TPaHLLEW. i / %
Ina noacbinku ncnonb3yeTca NecoK Uan rpaBmnm (MakCUManbHbIN 5{‘/%

pa3mep 3epeH 20 MM). B oTaenbHbIX Cydyasx BO3MOXHO MPUMEHEHNE
MaTepuana ¢ 605bLLMM pa3MepomMm rpaHyn. B niobom cnyyae, matepuan,
NPUMEHSIEMBIN NS NOACHINKN, HE AOMKEH NMETb OCTPLIX Kpaes. Ecnu
MECTHbI FPYHT COOTBETCTBYET 3TUM TpebOoBaHWSAM, BbINOJIHEHME NOfA-
CbINKK He 06513aTesNIbHO.

NN

%%
015m

Mopacbinka ookHa 6bITb POBHON. YNIOTHEHMIO 0 MIIOTHOCTU OCHOBHOIO Puc. 4.2.
rpyHTa NoANeXuT Matepuan, 3anofHaioLwnn yrnybneHus, obpa3oBasLume- Crovi ocHoBaHus AJ1s1 Tpy6onposoaa
€S Nocne BblIeMKW BaJlyHOB U APYrMX KPYMNHbIX 0O bEKTOB. (noAceirnka, noayLuka, nocTesib)

YCTpocTBO pyHAaMeHTa HEOOXOAMMO TOrAa, KOraa AHO TPaHLLeW HecTabunbHo. NoaobHoe AHO He CNOoCOOHO 06ecneynTb
TpyOboNpoBOAY HaAEXaLLLEer onopsbl. B cnyyae HeCcTabubHOro AHa TpaHLLEW CreayeT yCTpouTb Bonee rnyboKyo TPaHLLEe
1 oo TpebyemMoi OTMETKM CAenaThb 1 XeCTKWi PyHOAMEHT, U OCHOBaHWe, NPeasioXXeHHOe MPOEKTOM.

dyHOaMeHTbI, KOTOPbIE UCMOJL3YIOT S YKIaOKu XecTKMx TpybonpoBoaoB 6e3 BbI30Ba nepenoma ykioHa unm
n3rmnba, npu nx 4OonoJIHEHMN OCHOBaHMEM (NOACLIMNKOI), B MOMHOM Mepe noaxoaaT ansa Tpyéonposoaos 13 MM rog-
pUpOBaHHbIX TPY6 C ABYXCNOMHON CTEHKON. MNoackinka Heo6xoaMma rno Tol NPUYNHE, YTO KaXKAbIA SIEMEHT TPYy6O-
NpOoBOAA, NexXallnini HENOCPEACTBEHHO Ha XXECTKOM pyHAaMeHTe, ByAeT NnoABepraTbCs ONaCHOCTY Nepefioma nnm
NOBPEXAEHUS MOA BIUSHNEM MaACChl 3aCbINKM TPAHLLEN, MOABMXHbBIX HArPY30K MU CMELLLEHUS TPyHTa. [MoaTomy
Ha GEeTOHHbI dyHOAMEHT cneayeT YNOXUTb CNo OCHOBaHUSA M3 0TOOPAHHOIO ChiNy4ero Martepuarna TONWMHON
He meHee 10 cM. MaTepuan oCHOBaHWNSA OOJKEH ObITb YNNOTHEH A0 85% 3HaveHus no metoay MNpokTopa.
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Tabnnya 4.2.
Knaccudukaumsa rpyHToB oS cO34aHNS OCHOBaHUA nog Tpyoonpoeoabl

KaTeropum XapakTepucTuka rpyHTa

1 MpaBwuii, rpybbint LWebeHb ¢ 3epHamMu pa3mepom 4-8, 4-16, 8-12, 8-22 mm. [JonyckaeTcs
MakcumanbHoe cogepxaHnue 5-20% 3epeH anameTpom 2 MMm. [pyHT 1-11 kaTeropum —
Nyywnii MaTepman ans npoknagku Tpyéonpoeoaa.

2 KpynHO3epHUCTbIE NECKM U FPaBUiA C HaMBONLLUMM AuamMeTpoM 3epeH okoslo 40 MM, a Takke
OTCOPTMPOBAHHbIE MECKU 1 FPaBUIA C 3epPHaMM Pa3INYHOro pasmMepa, CoaepXallimmm
Heb60bLLO NPOLEHT Mesknx YacTul,. O606Las, 3To Chiny4yre MaTepuasbl, HEKOre3VBHbIE
KakK B CbIMy4eM, Tak U B MOKPOM COCTOSIHMN. K 3TOI KaTeropmmn NpuU4nCnsioTcs Takxke
pasHoobpasHbIe TUMbI FPaBUSA U MECKM, CMECU NMecka U rpaBus ¢ He6OIbLUMM CoAePXaHNEM
MeNKnx YyacTtul,. JonyckaeTcsa MakcumyM 5-20% 3epeH ouamMeTpom 2 MMm.

3 Menko3epHUCTbIE MECKN, FPaBUIA C NMPUMECHIO MMHbI, CMECb MENKO3EPHUCTbLIX MECKOB,
FMYHUCTbBIX MECKOB 1 rpaBusl U rmMuHbl. K 3ToN kKaTeropum NnpuHaanexat Takxke NblieBuaHbIe
TWNbI FPABUS U CMECU: FPaBms — Necka — Nbn, rpaBusl — Necka — una, NbIEBUOHOMO Necka —
necyaHom nblan. Jlonyckaetcs Makcumym 5% 3epeH omamMeTpom 2 Mm.

pyHT 3-11 KaTeEropnn — He BMNOJTHE XenaTesbHbliA, HO 4ONYCTUMBbIA MaTepuan.

4 Mbn, MIHBIL, NbINEBUAHbIE WUilbl U NbISIM CPeaHer 1 60bLLIOW NIACTUYHOCTU 1 rpaHuLein
TekyyecTu. K aTOM KaTeropum NpuHaaaexaT Takke HeEOpraHN4eckne nibl CpegHen

1 60J1bLLON NACTUYHOCTU, MECHAHBIE U MbIIEBUOHbIE WJbI.

5 OpraHnyeckue rpyHTbl, OpraHN4eCcKme Mbiiv, NbIIEBUAHBIE Uibl MANIOM 1 CPEeAHEN NNACTUYHOCTH,
a Takke Topd ¢ 60nbLIMM coaepXaHneM opraHnyeckor cybctaHumm. K aTo kateropumn
NPUYNCASIOTCS TAKXE FPYHThI, COAEPXALLMA MEP3JbIA FPYHT, CTPOUTENbHbIA MyCOpP, CKallbHblE
06510MKHM cBbilwe 40 MM 1 MpoYne MaTepuanbl. Takme rpyHTbl He PEKOMeHAyeTcs s
MNCNONb30BaHMS B KQYECTBE OCHOBAHUS, YCTPONCTBA 30HbI NOAOUBKM, YCTPOMCTBA 3aCbIMNKN
TpaHLeln TpybonpoBoaoB

B cnyyae cnabbix rpyHTOB crieayeTt npenycMoTPeTh MOJIHYI0 3aMeHY POLAHOI0 rpyHTa A0 1yOuHbI 3a/1eraHus Ha LebeHOYHO-
rnecyaHyro Hachirns (06bemHoe cooTHoLueHue 1:0,3 — 1:0,6) nnv rpaBuiiHO-LLE6EHOYHYIO YIIIOTHEHHYIO HACKIMbL TOLLMHOM 0,25
D, Ho He meHee 15 cm. CTeneHb yriIoTHeHUSI A0XHa cocTassisiTe 85 — 90 % no metoay lNpokTopa.

lNpu 3amMeHe poAHOIro rpyHTa PEKOMEHAYETCS NMPUMEHEHWe reotekcTus. [py npumeHeHnn B ¢abbix rpyHTax 6€TOHHbIX KO-
N104L€eB cAeayeT NPUHSTL NPOTUBOYCAA0YHbIE MEPbI.

Ob6ecneyeHne NPOEKTHOro YKIOHA

Mpw ycTpoIACTBE NPOEKTHOr 0 YKJIOHA HE0BX0AMMO COBNAATL AOMKHYIO CTENEHb YMNIOTHEHMS MaTepurana OCHO-
BaHMS (MOACHLINKKM), 4TOObI TPYObI HE NMpOCenann 1 He HapyLlanu NPOEKTHOro ykioHa. JomkHa obecneynBaTbcs
cTabunbHas 1 paBHOMepHas ornopa TpybonpoBoia Ha ynioTHEHHOE OCHOBaHMe noackinki. He ponyckaercsa, ans
o6ecrne4YyeHuns HY)XXHOrO YKJIOHa, NOAKIaAbiBaTh NoA TPYObl KYCKU APEBECUHbIl, KAMHU U T.N.!

O6c¢cbinka Tpybonpoeoaa
M3BneYeHHbIn Npu OTPbIBE TPaHLLEN FPYHT MOXET OblTb MCMOIb30BaH
N9 BbINOMHEHUS 06ChINKKY TPYObI, NPY YCIOBUU, YTO B HEM HE COAEPXUT- >03 ML
Cs1 KaMHeN (MakCuManbHO A0NYyCTUMbIN nx pa3mep — 20 MM, OTAENbHbIE
KaMHu1 10 60 MM Tak Xe MOryT ObITb OCTaB/EHbI B FPyHTE). ECnn rpyHT
Ons 06CbINkKK npeanonaraeTcs YynaoTHATb, TO OH JOMKEH ObITb Npu-
rogHbIM OJj1s Takown onepaumn. Ecnn naeneyeHHblii FpyHT He NpUroaeH
Ans o6CbInky TPYObI, TO AN 9TOW LeNn AOMKEH MCMONb30BaTLCS NECOK
1 rpaeuii ¢ pasamepom dpakummn o 20 Mm nnu webeHb ¢ paMmepom
dpakunm 4-20 mm. Puc. 4.3
O6cbinka Tpybonposoaa
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O6cbinKa A0MKHA OCYLLECTBSTLCS MO BCEV LUMPUHE TPAHLLEW 40 NOJyYeHUst Haf, MOBEPXHOCTLIO TPYObI (Nocne TpamboB-
K1) cnos TonwmHon He meHee 0,3 M. [NepBbIli CNoli He [OKEH NPEBLILLATL MONOBVHBLI AMaMeTpa TpyObl U He BbITh Bonee
0,2 M. BTopoii crnoli oTceinaeTcst o Bepxa TpyObl, HO Tak xe He 6onee 0,2 M. Bo BpeMs 06CbINKM FPYHT HEOO6X0ANMMO
HAaHOCWTb C MUHUMAaSIbHO BbICOThI. Henb3si cépackiBaTb MacChl FPyHTa HEMOCPEACTBEHHO Ha TPyBy. O6ckInka Tpy6o-
npoBoAa 06bIYHO NPOU3BOAMTCS MOCTE OKOHYaHUS MPOKNaAKM 1 Npuemkin Tpybonposoaa.

YnnotHeHue rpyHTa

CTeneHb yNnoTHEHUS FPYHTA 3aBUCUT OT NPeAHa3HaYeHnsi TEPPUTOPUN Haj, TPYOONpPOBOAOM 1 JOSXHA onpefe-
NSATbCSA NPOEKTOM.

Y106bI U36EXaTb NPOCaAKN FPYHTa HaA TPYOONPOBOAOM, HAXOASALMMCS MOA A0POramMu pekoMeHayeTcs
YJIOTHEHMeE 3anoJiHeHns He meHee 95% no meTtopay MpokTopa.
Jns rny6okux TpaHLweri (cBeiwe 4 M) cteneHb yraoTHeHus — 90%. [lns octanbHbix cayyaeB — 85% wnm cornacHo
yKa3aHusiM, AaHHbIM B npoekTe. TpamboBKYy He0OX0AMMO MPon3BOANTb C/I0sIMU TosLmHov ot 0,1 go 0,3 M, yTpam-
60BbiBasi kaxablvi c1oi. TonlmHa yTpamboBbIBaeMbIX C/I0EB 3aBUICUT OT 060PYA0BaHUS U yCJI0BUI yriIOTHEHMS. [Tpy
BbIMNOJIHEHUY 3TOV 3aa41 HE06X0AMMO ObiTb BHUMATE IbHbIM. YI/IOTHEHME NepPBOro ¢/1os (40 YPOBHS Ocu TPyObI)
He [0/IKHO NPUBECTY K ee rnoaHATu0. TpamboBKYy HEOOXOAMMO BbIMNOJIHSTE OAHOBPEMEHHO C ABYX CTOPOH TPy6O-
nposoaa, Bo n3bexaHue ero nepemetleHvs. lpy noackinke rpyHTa mn 3acbinke Tpybornposoaa ciaenyeT cneauTb,
4TOObI IPYHT HE COAEPXas KPYIHbIX BKIOYEHWH. TpamMOOBKY rpyHTa HENMoOCPEACTBEHHO Has TPyOOoV npon3BoAsT,
npeaBapuTesibHo obecreynB TONLLMHY 3ackinku He meHee 0,3 M OT Bepxa TpyObl.

Tabnuua 4.3

TonuwmHa ynnoTHsieMbIX CNIOEB U KOJINYECTBO TpaMGOBO‘IHbIX npoxoanos

KonunyecTteo npoxoaos MakcumanbHas TonwmHa MuHuManbHbIA
ANS AOCTUXEHUs YNJIOTHAEMOro CJI0s, M cnoii
Crnoco6 Tpebyemoi kKaTeropum = 00ChbINKU
YMJIOTHEHNs I Hap, BEepXoMm
YMJIOTHEHNS T
no metToay - 0 x [ Tpyo
MpokTopa, % S x 2 g :“; no
i.(-, 8 é_ 5 c YNJIOTHEeHUs,
93 88 gl 2 3 M
ynnotHerme - 3 0,15 0,10 0,10 0,20
Horamm
YnnotHeHue
PYYHbIM
LITAMIIOM, BECOM 3 1 0,15 0,10 0,10 0,20
MWH. 15 kr
YnnoTHeHne
BMOPOLLUTAMIIOM, 3 1 0,10 - - 0,15
BECOM MWUH. 70 kr
YnnoTHeHne
BMOPOLIMOHHOM
NAUTOI, BECOM & L o, ) . ok
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

TMpumeyaHmne: KpyriHO3epPHNCTbIE MaTepmasbl, Takme Kak LebeHb ¢ pazMmepoM ¢ppakumm 8-12 mm, 8-16 MM nam rasbka 8-22 mMum,
SIB/ISIIOTCS] CAMOYIMJIOTHSIIOLUMMUNCS] Matepuaniamm v rpu ux Ncriosib30BaHnm [J1s1 3acbIrnku c/105Mu ToLwmHol 0,15-0,20 m
obecne4nBaeTtcs yriotHeHne >93% o metony lpokTopa.

TPYBHBM 3ABOJ
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Puc. 4.4.
YnnotHeHue rpyHTa rnpv npokaaaxke Tpybornposoaa

OnpeneneHune cTeneHy yrniaoTHEHNs rPyHTa (yOesbHbI BEC FPYHTa B CyXOM COCTOSIHUM W KO3POULIMEHT ero
YNNOTHEHNA) cneayeT Npou3BoauTL 0TOOPOM NPo6 ¢ 0Genx CTOPOH TPYOOMNPOBOAa HE pexe, YeM Yepes Kaxable
30 - 50 M (HO He MeHee ABYX NPOG Ha y4acTke Mexay KonoauamMm) n obopMIATbL akTaMmn Ha CKpbITblie paGoTsl. [o-
NycKaeTca NpUMeHeHne ApYrux, NPOBepPeHHbIX NPakTUKOM, METOA0B KOHTPOSA CTENEeHW YNNOTHEHNS rpyHTa.

OkoHuaTenbHas 3acbinKa TPAHLEN R

3anonunte
/10 YPOBHsI

K okoH4YaTenbHOM 3acbinke TPpaHWen MOXHO NPUCTynaTb NOCJi€ BbINOJI- ! [0BEPXHOCTY

HeHWs 3acbinky TpybonpoBoaa 1 TPamMBOBKM rpyHTA.

Bo BpeMs BbINONHEHWST 3aCbINku Haz TPYOONPOBOAOM PEKOMEHOYETCS
NOMECTUTb CUTHAJIbHYIO NIEHTY, YTOOLI B AasnibHelLeM fnierye 6bii10 NaeH-
TndumposaTb TPYOGONPOBOA.

[na 3acbinky MOXHO MPUMEHSATb FPYHT, BbIHYTbIA U3 TPaAHLLEN, Un
[OpYroii, cornacHo ykasaHusim npoekTa. JuameTp yactuu, matepuana, npu-
MEHSIEMOIO 17191 3aCbINKM TPAHLLIEN, HE A0IKEH NpeBbIlaTh 30 MM. Henb3s > e -/
cbpachbiBaTh B TpaHLWIE KaMHU, WebeHb C OCTPbIMU KpasiMn 1 60bLINX
pa3mepoB. MPYHT He AOMKEH ObiTb 3aMOPOXEHHBIM 1 OKOMKOBaHHbIM. Puc. 4.5.

OkoHYyaTeibHas 3achklirnka TpaHLien

MU3rn6 MMM roppurposanHbIX TpY6 npu MoHTaXeE

JaHHble no gonyctumMbiM paguycam narnda N roppupoBaHHbix Tpyd MKAMJIACT npuBeaeHsl B Pasaene «Mpo-
eKTupoBaHue...» Ha cTp. 17.

MNepemelueHune n pabora c pybamm Ha cTpouTensbHoM nnowagke

MepemelyeHure n yknagka oguHapHbIX TPyO B TpaHLUElo:
e Tpy6bl AMameTpoM A0 315 MM BKTIOUNTENBHO OMYCKAKTCS B TPAHLLEIO OOHUM UK ABYMSA pabounmu;
e Tpy6bl AnameTpom 400 mm 1 Bosblue, a Takke CBA3KM TPy NepemMeLLaoTcs C UCNONb30BaHMEM KpaHa
1 OBYXBETBLEBOIO CTPOMa UK TPABEPChI C ABYMS BETBAMU U3 MSAMKOro, Hanpumep, xJon4atobymMaxHoro Tpoca.
| BanpeLeHo Ncnosib30BaHMe CTPOMOB C METAIIMYECKMMM TPOCAMM U LENSMMU.
| BanpeLueHo nepemMelatb Tpybbl BONOKOM, COpachiBaTb C aBBTOMOOWAS UK NepekaTbiBaTh Mo 3emie.
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Mpoknagka n moHtax Tpy6onpoeoaos us NI roppuposanHbix TpY6

30

PekomeHpgauum no npoknagke Tpyb6onposoaa B BOAOHACHILEHHbIX FPYHTAX

MM rodpuposaHHbie Tpyosl MKATMJIACT, kak 1 Apyrve NoanMMmepHble TpyObl, Mpy NOrpYXeHNM B BOAY BCIbIBAIOT. YMECT-
HO HaNOMHUTb, YTO 0BpaTHas 3ackInka, AaxXe eClv 3TO CyX0W MaTepuasn, MOXeT aedopmupoBats Tpyoy. NMoaTomy Hano
ObITb KpaliHe BHUMATESIbHbIM 1 BO BPEMS NMPOBEAEHMS 3TUX paboT. Yknazka Tpyd B BOAOHACHILLEHHbIX MPYHTaX A0/MKHA
NPOV3BOANTLCS HA Cyx0e OHO TpaHLleun. 3To obecneynBaeT NpaBuiibHOE YCTPOMCTBO OCHOBaHKWS U OTKOCA.

B BOOOHACHILLEHHBIX FPYHTax HEO6X0AMMO UCNONb30BaTb CUCTEMbI BOOOMOHKEHWS ANS yaaNeHNsa U36bITOYHO
BOZbl, YTO MO3BOJISET NPON3BOANTL YKNAAKY TPY6 C COONOAEHNEM BbiLLEYKa3aHHbIX TPEeOOBaHWIA.

MaTepuan o6paTHOM 3acChkINKy OOMKEH NPenoTBpaLLaTh NOABUXKN rpyHTa BOIM3M NOBEPXHOCTM TPYOLI. [paHy-
JIOMETPUYECKMIA COCTaB U YNNIOTHEHME MaTepuana obpaTHOM 3achINkM A0KHbI ObITb TakMMu, 4ToObl Tpyda Obina
XEeCTKO 3adukcrpoBaHa 1 gedpopmaums pabodero yyactka TpyObl He NpeBbILana KpUTUYECKON.

Pa3mep yacTtuu maTepurana ob6paTHO 3achInkn He AOMKEH MPeBbILLATb LWMPUHBLI Npoduns rodpa. Mpu npoknagke
B BOAOHACbILLEHHbIX FTPYHTax PpeKoOMeHOyeTCsl UCMOoJIb30BaTb B Ka4ecTBe MaTepuana ob6paTHON 3ackinku LwebeHb
1 ranbky Heob6xoauMoro pasmepa.

Pekomenaauuu no npoknagke tpybonposoaos Ha HebonbLuow rnybutHe

B cnyyae, ecnu knumaTtuyeckme ycnoBus (ryburHa npomMep3aHns) No3BOISI0T YIOXUTL TPyOONpoBOa Npu HE3Ha-
YNTENLHOM pa3mepe cnos Hap, Tpyboit (B cnyyae rmyOvHbI Npokiaaku TpybonpoBoaa, COCTaBnsAoLEN He 6onbLue
100 cm), Tpybonporoabl 13 MM roppmpoBaHHbIX TPYO MOryT NoaBepratbcs gedpopmMaummn nog, BNIMsSHMEM UHaMN-
YeCKUX Harpy3oK, eCNu rPYHT B 3ackbinke He ByaeT Kak cnenyeT ynnoTHeH. B peaynbraTe, ecnuv He ByaeT BbINOSHEHO
HY>XXHOE YMNJIOTHEHME, MOTrYyT AedOopMNPOBATLCS U MOBEPXHOCTU AopOor. MoaTomy, ans Hernyboknx TpybonpoBoaoB
(rny6uHa npoknaaku meHee 100 cm), 3aBoa MKATMJIACT pekomeHAayeT YrIOTHATb FPYHT Mo, NOBEPXHOCTLIO AOPOr
00 95% moandurumpoBaHHOM BENMYUHBI MO MeToay [NpokTopa Ana matepuana BCer 3acbinkuy, Ha4MHas co AHa ao
NOBEPXHOCTU Joporu. [ns 3ackinky cnegyeT UCNonb30BaTh TOMLKO FPYHT 1 unu 2 kateropum.

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

Mpwv paBHbIX TEMNEPATYPHbIX YCN0BMAX TEMNOBOE paclumpeHme MM rodpurpoBaHHbIX TPYO 3HAYUTENBHO (Npnban-
3nTenbHO Ha 50%) Huxe, YeM y 0ObI4HbIX rnagkux M3 Tpy6.

Mpwv Hapnexalem BbINOSHEHMM 06PATHOM 3aCbINKM BO3MOXHAs NPOA0JIbHASA MOLABUXHOCTb NOAMMPOMNUIIEHOBBIX
rodpunpoBaHHbIX TPYO MOJIHOCTLIO KOMMEHCUMPYETCS YTPaMOOBaHHbIM FPYHTOM 0OpaTHOW 3acbinku. 3a CYeT nioT-
HOrO 3anonHeHNs pudNeHns NPodUNSA FPYHT «AEPXUT» TPYOY 1 IMHENHOE PacLUMPEHME NEPEXOUT B LOMNYCTUMbIE
BHYTPEHHME HaNpsikeHns TpyObl. Mpu HeHaanexallel 3acbinke BO3MOXHas NpoAosibHasi MOABUXKHOCTb KOMMEHCU-
pyeTcs B pacTpyOHbIX COEAUHEHMSIX.

Mpu MoHTaxe TpybonpoBoaa B YC/IOBUSAX TEMMEPaTYpPbl OKpY>KatoLLLero Bo3ayxa Boiwwe 25 °C uenecoobpa3Ho npo-
M3BOOUTb YACTUYHYIO 3aCbInKy TPyObl Ha HeGonbLLKX (30-40 cM) nHTepBanax, a 3aBepLUnTbL ee B 6onee npoxnagHoe
BpEeMs CyTOK.

Mpuv MOHTaXe TPYOONPOBOAA B XONOAHOE BPEMS CIeAYET yYUThIBATh, YTO nonunponunex 6nok-cononumep (MM-o6),
M3 KOTOPOro n3rotoeneHbl roppmposaHHble Tpyobl MKAMJTIACT, nMeeT BbICOKMIA KOSDPUUMEHT CONPOTUBAEHUS
yOapHOMY BO3[ENCTBUIO MPU HU3KUX TeMnepaTtypax'2. OTo No3BONSET BECTU MOHTaX TpybonpoBoaa npu TeMne-
patype o -15 °C. TeM He MeHee, C NOHMXEHNEM TeMnepaTypbl CTOMKOCTb TPYO 1 PaCoHHbIX AeTane K ygapHoMmy
BO34EMNCTBUIO TaK e CHMXaeTcs. o 9ToM NpuyrHe MOHTaX TPYO Npy OTpULUATENbHBIX TEMMEPATypax Hy>HO BECTU
¢ cobniogeHnem ocoboi 0CTOPOXHOCTU, n3beras nobbix coyaapeHuii Tpyb 1 aetaneii mexay coboi 1 ¢ apyrumm
npeameTtamu. Mpu Temnepatype Huxe -20 °C npoBoanTb paboThl ¢ rodpuposaHHbiMy MM Tpy6amu 3anpeLLaeTcs.

PekomeHgaumm no pabote ¢ pe3NHOBLIMU YMJIOTHUTENAMN NPU MOHTaXe B YCIOBUAX HU3KUX OTPULIATENbHbIX
TeMnepatyp npueeaeHsbl B Pasnene 1 «Obuwas TexHunyeckas nHbopmauus» Ha cTp. 8.

2YnapHas Bsi3KocCTb o LLapnv ¢ Haape3om (-20 °C) 4-7 k[x/m?(no cnpas. Tabanue c1p.10).

MKANNACT www.icaplast.ru
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Paspen 5.
UcnbiTaHus TpybonpoBoaoB CUCTEMBI
sopgooTeeaeHus us NN roppupoeaHHbIX TPYO

MNMpoBeneHue ucnbiTaHui

MpeaycmatpuBaloTca ABa BUAA UCNbITaHUIA TPYGONPOBOAOB U3 NOMMNPONUIIEHOBbIX
rocprupoBaHHbIX TPYO Npu UX Nnpuemke:
® yCMbiTaHWe Ha 3KchUNLTPaLIMIO BOAbl M3 TPYGONpoBoaa (0TCYTCTBME yTedek Boabl U3 Tpybonposoaa);
® yChbITaHWe Ha MHDUILTPALMIO BOAbI B TPYOONPOBOL,

(oTCyTCTBME NOCTYNNEHMS FPYHTOBOW BOALI B TPYOOMNPOBOL).

McnbiTaHne Ha akchHUNLTPaLMIO SBASIETCS OCHOBHBIM 1M NPOBOAUTCS B NEPBYIO ovepenb. MicnbitaHne Tpybonpo-
BOAA Ha repMEeTUYHOCTb NPOBOAUTCS MEXAY CMOTPOBbIMM KOOALAMU NYTEM NEPEKPLITUS KaHana C NMOMOLLbIO
BPEMEHHbIX MEXaHNYECKMX 3aTBOPOB — NPOOOK WM MHEBMATUYECKMX 3arnyLLEK, HanoJHeHWs Tpyb6onpoBoaa BOAOM
1 U3MEPEHNS NaAEHNS OABNEHUS.

Mepepn npoBeAeHMEM NCMBITAHUI HA FEPMETUYHOCTb A0/KHA ObiTh BbIMOMHEHA OOCKINKA M YacTUYHAsA 3achbinka
Tpy6. MydTOBLIE COEANHEHNSA TPYD, COEAMHEHNS C KONOALAMM OCTAOTCS CBOOOAHLIMU, HE 3AChINAHHbLIMMU.

Bce oTBEpPCTUSA MCNbITEIBAEMOrO TPYOOMNPOBOAA, BMECTE C MPUCOEANHUTESNIbHBIMI KaHaIaMu, LOJKHBI ObITb HA Nepuog,
MCMbITAHNI FePMETUHHO 3aKpPbIThbl 1 MPeaoXPaHEHbI YIIOPOM OT AaBNeHNs BOAbI. [1py NpMMeHeHn Ha Tpacce TPONHNKOB
1 OTBOJOB, a TakKe ASIMHHBIX MPUCOEAMHUTENbHbIX KaHaNoB, My@dTOBbIE COEANHEHUSI [OSKHbI ObITb BPEMEHHO Npeao-
XpaHeHbl 0T pa3beaviHEHNS B NepPUOS, UCMbITaHUA NOA, aBNIEHVEM.

Bo BpeMsi UCNbITaHWIA yPOBEHb FPYHTOBOW BOAbI HEOOXOAMMO CHU3UTb, Kak MUHUMYM, Ha 0,5 M HUXe oHa TpaH-
wewn.

Mpwu ncnelTaHMM yyacTka TpybonpoBoaa 3arnyLUku AOKHbI OblTb OCHALLEHBI LUTYLEPAMU C KlanaHamun st BO3-
MOXHOCTU:
® NOABOAA BOAbI;

e O0TBOJA BOAbI U3 KaHaNa NOCIe UCTbITAHUI;
e ynaneHus BO3ayxa;
® NPUCOEANHEHNSA USMEPUTENBHOMO 060PYA0BAHNS.

Bopny ons TpybonpoBoaa CUCTEMbI BOAOOTBEAEHNS, MOANEXALLEN UCMNbITAHUSAM, HEOOXOAMMO NOABOANTbL U3 OTKPbI-
TOro pesepByapa rpaBMTaLMOHHbLIM CNOCOO0M. Hu npu kaknx 06CTOATENbCTBAX HENb3s NMPOU3BOAUTL Henmocpen-
CTBEHHOE NpPUCOeaAMHEHVE NOABOASALLEr0 KaHana Kk TpybonpoBoay, NoAaloLemMy BoAy NoA aasneHnemM. HanonHeHme
TpybonpoBoaa NPOBOAMTCS MEAJIEHHO M3 KONoAua CHU3Y KaHana. Bpems HanonHeHus otpeska Tpybonposoaa He
DOIMKHO ObITb MeHbLLE 14aca A1 CNOKOMHOr 0 HAaNoHEHWA 1 yaaneHus 13 Tpybonposoaa Bo3ayxa. locne HanonHeHns
TpybonpoBoaa BOAOM 1 NOSyYEHUS B BEPXHEM KOJIOALLE YPOBHS 3epkana Boabl Ha 0,5 M BbiLLe BEpXHEN rpaHu NoABoAs -
LLLero oTBeEPCTMS, HEOOXOONMO NMPEKPATUTL NOLAAYY BOAbI M OCTaBUTh MOJIHOCTLIO HAMOMHEHHBIV OTPE30K TpyHonposoaa
eLle Ha 14ac ¢ LUenblo yaaneHus OCTaTKoB BO3yxa U CTabunnsaumm ypoBHS BOAbI B Konoauax. YaaneHne Bo3ayxa n3
TpybonpoBoAa NPON3BOAAT B CAMOW BbICOKOW TOYKE C MOMOLLbI0 06LIYHOMO LLIAapOBOro KpaHa.

MM roppurpoBaHHblie TPyObl MUKAMJIACT mcnbiThiBaloTca Ha gasnexHme 0,05 MMMa. Mpo6Hoe aaBneHne MoxeT ObiTh
MEHbLLIE, ECNN 3TO BbITEKAET U3 YCNIOBUS 3arnybneHms TpybonpoBoAa, a Takxke MPOMEXYTOYHBIX KONIOALEB Ha Tpacce
Tpybonposoaa. Bpemsa npoBeaeHUs UCNbITAHWIA AOHKHO COCTaBAATh!

e 30 MUHYT aNng oTpeska Tpybonposoaa ao 50 m;
* 60 MUHYT ang oTpeska Tpybonposoaa 6osblue 50 M.

CnepyeTt umeTb B BUAY, YTO NP rMApaBINYeCcKNX UCMNbITAaHUSX 3a CYET JIMHEAHOro pacluMpeHus Tpyobl
ncnbiTaTeNbHOE AaBJIEHUE MOXET HECKOJIbKO CHUXXATbCS, AaXe eC/iM UCTbiTbiIBaeMas Tpy6a repmeTuyHa.
B xope ucnblTaHmsa Ha My@QTOBbIX COEOVNHEHNSIX HE [LOMKHbI BICTYNaTh Kanav Boasl. TpybonpoBOL CHMTAETCS rep-
METUYHbIM, KOraa AOMONHAEMOE KOIMYECTBO BOAbI B TPYOONPOBOA, BO BPEMS UCMLITAHUI (MUHUMYM 15 MUHYT) He
npesbiwaeTt 0,02 n/KB.M BHYTPEHHEN CMOYEHHOW NOBEPXHOCTU TPYObI.

www.icaplast.ru MKANNACT
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UcnbitaHus Tpybonpoeopos 6e3HanopHomn kananusauum us MM roppuposanHbix Tpy6

32

CornacHo CHwul 3.05.04-85 ponycTtumblii 06beM Jo6aBneHHOM BoAbl (MPUTOK BOAbI) HA 10 M ANWHbLI UCMbITEIBAE-
Moro TpybonpoBoaa 3a BpemMs ucnbitaHns 30 MUHYT 4515 Tpy6 € TUMNOM CoOeAVMHEHUS HA PE3UHOBOI MaHXeTe crnenyeT
onpenenats no Gopmyne

g= 006+001-D,

roe
D — HapyxHbIin anameTp Tpybonposoaa, AMm;
¢ — BENM4YMHA JoNyCcTMMOro o6bema Ao6aBneHHoN Boabl, .

pr6OI'IpOBO,EI,bI JIMBHEBON KaHanusaumm Takxke nognexar npeasapuTesnbHOMY M NPUEMOYHOMY UCMbITAHUIO
Ha repMmeTn4HOCTb B COOTBETCTBUMU C Tpe6OBaHMﬂMI/I HacTogdLWlero nogpasaaesna, ecsin 3To NnpeaycMoTpeHo npo-
EKTOM.

B cnyyae HerepmMeTnyHOCTM COeAMHEHNS Er0 HE0HX0AMMO 3aMEHUTL M MOBTOPUTL UCNbITaHMe. MNocne NnpoBepku
COeaVHEHNIA HAa FEPMETUYHOCTb OHM 3aChINalTCs NECKOM C COOTBETCTBYIOLLEN TPAaMOOBKOA.

McnbiTaHns Ha MHOUBTPaUVIo NMPOBOASATCS B Cllydae, eC/iv YPOBEHb MPYHTOBLIX BOZ, Bbille AHA TpyGonpoeoaa.
Mcnonb3dyemblie npu moHTaxe MMM rodppuposaHHbix Tpyd MKAMJIACT ¢ noMoLpio MydThl pe3MHOBLIE KOMbLA 00-
nagalT ABYCTOPOHHMM PaBHOLLEHHBIM AeNcTBMEM. [poBeAeHHOE MUCMbITaHME Ha repMeTUYHOCTbL TPybonpoBoaa
npu gaeneHumn 0,05 MlMa npepoxpaHaeT TpybonpoBoa, OT MHPUALTPALMN FPYHTOBLIX BOA, NPV AABNEHUN TAKOW Xe
BeNNYMHbI. Mpn HEO6X0AMMOCTN UCMbITAHUS MOTYT BbITb MPOBEAEHbI. VIcnbITaHNSA Ha UHPUILTPALMIO MPOBOASATCS
Ha NOJIHOCTbIO 3aKOHYEHHOW YacTu TpybonpoBoaa Ha onpeaeneHHoOn TEpPUTOpPUN CUCTEMbI BOA0OTBEAEHNS 6e3
pasgeneHuns, Kak paHee, Ha OTPEe3KM, YTO CBA3AHO C NPEKPAaLLEHMEM OCYLLIEHUS TPAHLLEN.

MKANNACT www.icaplast.ru
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MpunoxexHune A

KATAJ1IOTI MPOAYKUUNU

Tpy6b1  putnHru us MM roppuposanHeix Tpy6 MKAMJTACT

DS CUCTEM BOAOOTBEAEHUS

Tpy6a UKAMJIACT c pactpy6om ucn. 1
(c nocTOosIHHOM BbiCOTOM rodpa)

Knacc xectkoctni SN8

Tpy6a UKAMNJIACT c pacTtpy6om ucn. 2
(c ymeHbLUEeHHOW BbICOTOMN rodppa
B MeCcTe CoeauHeHus C pacTpyoom)
Knacc xecTtkoctn SN8

y 7 .
D|d|+— EEE \ U D: Dl d|+— I \ D:
A ¥ \ 4
) L ! ) L
B munnnmetpax
Hapy>xHbin BHyTpeHHui BHyTpeHHuI guameTp, L
anameTp, D anameTp, d pactpy6a, D,
160 139 162,7 6120
200 174 203,1 6120
225 200 234,0 6120
250 217 258,0 6120
285 250 269,5 6150
315 275 318,5 6140
340 300 324,0 6150
400 348 405,0 6140
500 432 506,0 6190
630 542 608,0 6230
925* 800* - -
1140~ 1000* - -

YnNnoTHUTEeNnb pe3nHOBbIN

+

Lna Tpy6 HOMUHanNbHLIMM HapyXHbIM gnameTpom 160, 200, 225, 250, 315, 400,500, 630 1 HOMUHANBHbLIM BHYTPEH-

HUM gnameTtpom 250, 300, 800 1 1000 mm.

*TY 2248-001-96467180-2008

www.icaplast.ru
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MNpunoxenne A KATAJIOI MPOAYKLINU

(O%)
N

NN rodpupoeaHHasa Tpyba 6e3 pacTpyb6a
Knacc xectkoctnn SN16

D| dl —
: B munnnmetpax
:Maapn;’:(::uo BHyTpeHHuit anameTp, d L
160 139 6000
L 174 6000
225 200 6000
=l 217 6000
285 250 6000
315 275 6000
340 300 6000
LY 348 6000
500 432 6000
630 542 6000

Mepexop Ha cTaHpapTHOe ¢dnaHueBoe coeguHeHne

HapyxHbin guameTp
MM robpupoeaHHoii TPYObI, D

160
200
225
250
285
315
340
400
500
630

L B munnnmetpax
dy cTanbHOro ¢pnaHua L
150 230
200 240
200 250
250 280
300 300
300 290
300 230
400 315
500 325
600 355

*TY 2248-001-96467180-2008
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nn mydTta coeanHuTenbHasa c ynopom

NN mydTa pemoHTHas 6e3 ynopa

L N L
I I
I I
| |
[ [
B munnnmeTtpax
HapyxHbiii auameTp MM TpyGhI, BHyTpeHHuIn auameTp L
D(DN) myodThi, d
160 162 173
200 202 182
225 228 237
250 253 195
285 288,5 200
315 318 223
340 343,5 230
400 405 279
500 503 375
630 633 457
925 925 -
1140 1140 -
MydTa pnga npoxopna yepes CTEeHKY X/0 konogua
L N e L R
e | > | >
A ;
| I
JE— _| —_ e —|— —_ —l _— - d
| I
| l <
| I
Ans 160 - 400 mm Hns @500 - 630 mm
B munnnmetpax

HapyxHbii guameTp MM TpyGbI,
D(DN)
160
200
225
250
285
315
340
400
500
630
925
1140

BHyTpeHHui
anameTp mydThi, d
162
202
228
253
288,5
318
343,5
405
503
633
925
1140

150
150
200

230

Tun 2
173
182
237
195
360
223
279
375
457

' www.icaplast.ru GMKA”"ACT

TPYBHbB W 3ABON

MNpunoxenne A  KATAJIOT MPOAYKLNU

W
O



nn oreop, 90°

A
L
L1
y | A,
< l >
d
D g B munammeTpax
R ETOCTS ] BHyTpeHHuA L L
avameTp, D avamerTp, d u

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

nn oreopnl 15°, 30°, 45°

< L »|
t A
D| d| 1——
A
v
< » > N

B munnnmetpax

Mpunoxenne A  KATAJIOI NPOAYKUNU

W
o

HapyXHbi BHyTpeHHu

AvwameTp, D AnameTp, d
160 139 311 321 333 300
200 174 313 327 341 300
225 200 315 330 346 300
250 217 317 333 352 300
285 250 305 338 359 300
315 275 371 392 415 350
340 300 356 396 421 350
400 348 427 454 483 400
500 432 433 467 504 400
630 542 642 685 731 600

CJI/I KANNACT
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NN TpoitHnk 90°

A
D
A\
B munnnmetpax
Hapy>XxHbii BHyTpeHHui L
AanameTtp, D AanameTtp, 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 nepexop Ha pacTpy6 Tpy6bl MBX
. =9
D —t - — = — |D
y UJ y
B munnnmetpax
HapyxHbii o
avameTp MM Tpy6hi, D HapyxHbiii auameTp MNBX Tpyo6hI, D,
160 160
200 200
225 225
250 250
315 315
400 400
500 500
630 630

MNpunoxenne A  KATAJIOT MPOAYKLNU
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Xumuueckas cronkocts MM rodppuposaHHbix TPYy6

MpunoxexHue b

(%)
(0 o)

MpunoxexHne b

Xumuueckas cronkocts MMM roppuposanHbix TPpY6
Tabnmua 6.1

XnMuyeckas CTOMKOCTb roppupoBaHHbIX TPYO U3 NonunponuieHa Npu pa3fnyHbIX TeMnepartypax

BewecTtBO

AnmnuHoBas kucnoTa
A30THas kucnota

AmMMBnak

AMMOHUNS kapboHaT
AMMOHUS HUTpaT

AMMOHMSA cynbdat

AMMOHUSA cynbdug,

AMMOHMA pocdart

AMMOHMSA xnopug,

AHunuHa xnoprugpart

AueTtanbaerug,

ALETOH

Bapwus conu

BeH3nH

BeHzorHasa kncnota

BopHasg kucnota

Bpom

BpomucToBogopoaHas
Kucnora

KoHueHTpauus

HachblLWeHHbI BOAHBIM PacTBOP
6,13%-Hblli BOOHbLIV pacBop

40%-HblIi BOOHbIV PACTBOP
la3oo0b6pasHbii, Cyxoi,
100%-HbIN, YACTbIN

BopaHbIn, HACLILWEHHBIV Ha xonoae
50%-HbIli BOAHBI pacTBOP
BoAHbIN HaCbILLEHHbIM PacTBOP
HachblLWeHHbI BOAHBIA pacTBOP
BoaHbln pactBOp

nto60oi KOHUEHTpPaUUM

BoaHbIn pacTtBOp

NOOOW KOHLIEHTPAaLLUK
HachblLWeHHbI BOAHBIA PacTBOP

To xe

TexHN4YeCKU YNCTbIN

To xe

BopHble pacTBopbl
noboi KOHUEHTpaumm
TexHNYEeCKU YNCTbIN

BogHbI pacTBOp
no6oi KOHUEHTpaLuumn
BoaHbIn pacTtBOp

060l KOHUEHTPaLUK
HacblLeHHbI BOAHBIM PacTBOP

50%-HblIli 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

Xumuyeckas
CTOMKOCTb

OO0

TOO0O0OO0O0O0O00O0000O00O000000000000O00T . OO0

OO0 00

(@)

OO0OO0OIIITOO0OO0OO0OO0OI.
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XuMuyeckasi CTOKOCTb roppupoBaHHbIX TPYG M3 noaunponuieHa nNpv pasinyHbIX TeMmnepartypax

BewecTBO

ByTaH

bytaoneH

ByTtaHon

bytunauetat

BuHunauetat

BuHHag kucnorta

BuHo ntoboe
B1CKO3HO-MpSaNAbHbIN
pacTeop

Bopa anctunnmposaHHas,
LOEMUHepann3oBaHHas,
obecconeHHas

Bopna MuHepanbHas

Bopa mopckas
Bopoopoga

Booopoa xnopucThii

Booopoaa nepeknchb

Boagyx cxatbin,
coaepxawimin macno
lekcaH

OTUNEHNNKONb

Mukonesas
(ykcycHas) kucnota

MuvuepwvH

[moko3a

JekanviH

KoHueHTpauus

TexHun4yeckumn

To xe

To xe

To xe

To xe

Jiob6asa BogHaa

Toprosas

TexHuyeckumn

TexHnyeckumn
razoo6pasHbliii 100%-Hbll

30%-HblIlh BOOHbIV pacTBOP

90%-HbI BOAHBI PACTBOP

100%-HbIlA, TEXHUYECKUI

100%-Hbiln

37%-HbI1 BOOHbI pacTBOP

TexHun4yeckumn

BopaHbin pacTBOp
No60oi KOHLEHTpaLMn

TexHuyeckun

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

60

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

Xumuuyeckas
CTOMKOCTb
C

OCOOO0OO0OO0

OO0OO0O0O0O0O00O00O0O00O I

OO0OO000O0O0 (@]

I OO0 0.
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O
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XnMuyeckas CTOMKOCTb roppupoBaHHbIX TPYO U3 NonunponuieHa Npu pasfn4yHbIX TeMmnepartypax

Temnepartypa XumMmuuyeckas

| BewecTtBO o -
C CTOMKOCTb

KoHueHTpauuns

Xumuueckas cronkocts MM rodppuposaHHbix TPYy6

MpunoxexHue b

D
o

AnbytundTtanar

AurnukoneBas kncnota

Anmetnndopmammg,

Anatnnosein adup
AnmeTtnnammH
Adnmetundopmamug,

AunokcaH

AnxnopbeH3on
AunxnopaTtaH
AnatnnammH
Anatnnosein adup
[ybunbHas kucnota

XenatnH

M3onponaHon

M3onponunnoBsbin acdup

Mop, 6,5%-Hblli

Kanna aniomocynbdart

Kanusa 6uxpomat

Kannsa nogvn,

Kanusa kapboHat
Kanwus Hutpart

Kanva nepmaHraHar

Kanusa nepxnopart

TexHuueckun

30%-HbIli BOAHBI pacTBOP

TexHNYEeCKUN YNCTbIN

To xe
TexHun4yeckumn
To xe

To xe

To xe
To xe
To xe
To xe
Jliobas BogHaa

Jo6011 BOOHBIN
TexHuyeckunn

To xe

pacTBOp B 3TaHONE

50%-Hblii BOOHbI

HacbiLeHHbIV BOAHBIN PacTBOP

HachbiLLeHHbIN

HachbILWeHHbI BOAHBIA PacTBOP
50%-HbIl1 BOAHbIV pacTBOpP

HachblLWeHHbI BOAHBIA pacTBOP

To xe

20
40
60
20
40
60
20
40
60
120
20
20
40
60
20
40
60
20
60
20
20
20
20
40
60
40
60
20
40
60
20
60
20
20
40
60
20
40
60
80
20
40
60
40
60
40
60
20
40
60
20
40
60

ocNoNoNoNoNoNoNoNoNoNNINo NN NoNoNG)
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XuMuyeckasi CTOMKOCTb ropupoBaHHbIX TPYG M3 noaunponuieHa nNpv pasinyHbIX TeMmnepartypax

BewecTBO

Kanna nepcynbdat

Kanna cynbdar

Kannsa unanung,

Kanunsa runoxnopug

Kanna xnopug,

Kamdopa

Kucnopoga

KpeMHueBas kncnorta

KpemMHedpTOopmcToBO-
[opoaHas kucnota

JInMoHHasa kucnota

Maruusa conu

MasyTt

ManenHoBas kncnota
Macna

N XXUPbI pacTUTEsIbHbIE
Macno BepeTeHHoEe
Macno kamdpopHoe
Macno muHepanbHoe,

He cogepxallee
apomMaTnU4yeCKNX BELLLECTB

Macno moTopHoe

Meaown conun

MeHTon

MeTtaH

KoHueHTpauus

BogHble pacTtBopsbl
ntob0oli KOHUEHTpaUUn

To xe

HacblLWeHHbI BOAHBIA PacTBOP

HachbILWEeHHbI BOAHBI pacTBOp,
coaepxawmii 12,5% akTrMBHOro xnopa

HachbiLeHHbIV BOAHbIN PpacTBOP

Jlio60oi1 KOHLEeHTpaumn

To xe
32%-HblIli BOAHbBIA pacTBOpP

90%-HbI BOAHbI pacTBOP

10%-Has

Jlio6ble BOAHbIE PacTBOPLI

HachbILWeHHbI BOAHbIA PacTBOP

BogHble pacTBopbl
ntobol KOHUEHTpaUUn

100%-HbIn

TexHuuyeckumn

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

Xumuuyeckas
CTOMNKOCTb
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XuMuyeckasi CTOMKOCTb roppupoBaHHbIX TPYG M3 nonunponuneHa nNpmv pasnyHbiX TeMmnepartypax

Temnepatypa Xumunyeckas

BewecTBO o
C CTOMKOCTb

KoHueHTpauus

Xumuueckas cronkocts MM rodppuposaHHbix TPYy6

MpunoxexHue b
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MeTaHon

MeTtnnamun

MeTunaTunkeToH

Monoko

MonoyHas kucnota

MopdonuH

MoueBuHa

MypaBbuHas kucnota

MbinbHbIN pacTBOp
MbiwbsKoBas kucnora
Hatpusa ayetart

HaTpusa 6pomar

Hatpwusa rugpookcug,

HaTpusa rugpocynsdut

Hatpwusa noant

HaTpusa kapboHaTt
Hatpusa HuTpaTt

TMobon

32%-HblIli BOOHbIN

TexHn4yeckumn

90%-Hasa BoaHas

TexHunuyeckun

BopaHble pactBopbl A0 30%

BogHbili pactBop 0o 50%

TexHuyeckas

Jo6011 BOOHBIN

80%-Hasa BogHas

Jlioboii BOgHbIN

To xe

Lo 10% BoaHbIN pacTBOp

[0 30% BoaHbIN pacTBOp

50%-HbIli BOAHBIV pacTBOP

HacblLWweHHbI pacTBOp

Jo 10% BoAHbI pacTBop

o601 BogHbIN pacTBOp

HacblLWeHHbI BOAHBIA pacTBOP

To xe

20
40
60
20
60
20
40
60
20
40
60
20
40
60
20
40
60
40
60
20
40
60
20
40
60
60
40
60
20
40
60
20
40
60
40
60
20
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60
20
40
60
20
60
20
40
60
20
40
60
60
40
60
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XuMuyeckasi CTOMKOCTb ropupoBaHHbIX TPYG M3 noaunponuieHa nNpv pasinyHbIX TeMmnepartypax

BewecTBO

HaTpusa 6ukapboHat

Hatpusa cynsdpar

Hatpwus cynbput

HaTtpusa Hutput

O30H

OneunHoBas kMcnorta

Oneym

OTxopsawme rassbl,
copepxatume
[LBYOKUCH yriepoaa
MepxnopatuneH,
TETPaxiopaTUIEH

MukpuHoBas kucnoTa

MponaH

lMponuneHa okncb
PTyTb

CaxapHblii cupon
CBeTW/bHbIN ra3
CBuHLA aueTaT
Cepebpa conum

CepHas kucnota

KoHueHTpauus

HacbiweHHbIN pacTBOp

HacblLWeHHbI BOAHBIA PacTBOP

To xe

HacbllLeHHbIN BOAHbIV

100%-HbIn

TexHunyeckas yuctasa

10%-HbIRn, SO,

Jobas

TexHn4yeckue

1%-HbIi BOOHLIV PACTBOP

TeXHUYECKNIN XNOKNIN
TexHnyeckunii ra3006pasHblii

TexHuyeckas
Yucrtada
Jobon

HacbiLeHHbIV pacTBOpP

HachblLWeHHbI pacTBOp

[0 40% BOAHbLIN pacTBOP

[0 60% BOAHbLIN pacTBOP

J1o 80% BOAHbLIN pacTBOP

90%-HbIl BOAHBI PACTBOP

96%-HbIl BOAHBI PACTBOP

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

60

20
40
60
20
60
20
20
60
20
20
40
60
40
60
20
20
40
60
40
60
20
40
60
20
40
60
20
40
60
20
60
20
60
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Xumuueckas cromkocts MM rodppuposaHHbIx TPYy6

MpunoxeHue b
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XumMuyeckasi CTOKOCTb roppupoBaHHbIX TPYG M3 nonunponuieHa nNpmv pasnyHbiX Temnepartypax

BewecTBO

CepoBoaopog,

Cepa

Cepoyrnepog,

Cepbl ABYOKMCb

CunukoHoBbIE Macna

CuHunbHas kucnota

CongHas kucnota

CMecb KMCnoT:
CepHas

A30THasa

Bopga

CMecb KMChoT:
CepHas

A30THas

Bopa

Cmechb KMCnoT:
AsoTHas (15%-Has)
®dTopucTo-BOogOpOaHAS
(5%-Has)

CepHas (18%-Has)
Cmecb KMCnorT:
CepHas

A30THas

Bopa

KoHueHTpauus

TexHnyeckunii ra3006pasHbIii

HacblLeHHbI BOAHBIM pacTBOP

TexHnyeckasa ynctaa

TexHn4yeckumn

AHrnaopna

Jllo60i1 KoOHLeHTpaumn

TexHnyeckas xmakasa

TexHnyeckas

5%-HbI BOOHBIV pacTBOP

10%-Hasa BoaHas

Jo 30% BogHas

36%-Hasa BogHas

48%
49%
3%

10%
20%
70%

3 yactun

14acTb
2 4actu

30%
60%
10%

Temnepatypa

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
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XuMuyeckasi CTOKOCTb roppupoBaHHbIX TPYG M3 noaunponuieHa Npv pasnyHbIX Temnepartypax

BewecTBO

CnunpTHbIE HANUTKN
CteapunHoBas kncnora

CypbMbI xnopug,

TeTparngpodypaH

TeTpaxnopaTtaH

Tonyon

TpuxnopykcycHas
KmMcnoTa

TpuxnopaTuneH
TpunataHonamuH
Yrnepopa AByokucCb

YkcycHasa kncnota

YKCYCHOW KNCNOThI

aHruapug,
deHon

dopmanboerng,
(dopmanmh)

®docdopa xnopug
docdopHas kucnoTa

dochopHbIn aHrnapug,
(2 kn. on)

KoHueHTpauus

40%-Hble
TexHuyeckas

90%-HblIl BOOHbIN

TexHn4yeckumn

To xe

To xe

50%-HbIl BOAHBI pacTBOP

TexHuuyeckasa uncras

TexHn4yeckumn
To xe
TexHn4yeckas cyxas

10%-HbIl1 BOAHBIV pacTBOP

50%-HbIl BOAHBI pacTBOP

TexHuyeckasa unctas

TexHn4eckumn

o 10% BoAHbIN

0 90% BoaHbIN

40%-Hblli BOOHbIV PACTBOP

TexHn4eckn
Jo 30% BoAHbLIN pacTBOp

[0 50% BoAHbIM pacTBOp

85%-HbIl BOAHBI PAacBOP

TexHuuyeckun

Temnepatypa
°’C
20
20
40
60
20
40
60
20
20
60
20
60
20
40
60
20
40
60
20
20
20
40
60
20
40
20
40
60
20
40
60
20
40
20
40
60
20
40
60
20
40
60
20
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40
60
20
40
60
20
40
60
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40
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Xumuueckas cronkocts MM rodppuposaHHbix TPYy6

XuMuyeckasi CTOMKOCTb roppupoBaHHbIX TPYG M3 nonunponuneHa nNpmv pasnyHbiX TeMmnepartypax

BewecTso KoHueHTpauus Temnepatypa Xumunueckas
°‘C CTOMKOCTb
doTorpadpuyeckas NiobBas 20 C
3MynbCUSA 40 C
doTorpaduyeckui Toprosblii 20 (¢}
3akpenuTenb 40 C
®pyKTOBLIE COKMN - 20 C
40 C
60 C
®dTopucTo-BogopoaHas [0 40% BogHbIV pacTBOpP 20 C
(nnaBukoBas) kncnota 40 C
60 C
50%-HbI BOAHBI pacTBOP 20 C
40 C
60 C
70%-HbIli BOAHBI PACTBOP 20 C
60 -
Xnop razaoo6pasHbiit 100%-HbI 20 (0]
60 H
Xnop Xuakumn 100%-Hbil 20 H
60 H
XnopbeHson TexHn4eckmi 20 C
60 -
XnopmeTaHon To xe 20 (0]
XnopHas Boga HacbiLweHHbIN pacTBOp 20 (0]
40 -
Xnopodopm TexHnyeckummn 20 (0]
60 H
XnopcynbdoHoBasi TexHn4yeckas 20 H
KmMcnoTa 60 H
XnopykcycHast kKucnora 50%-Hasa BogHas 20 C
40 C
60 C
TexHnyeckas 20 (¢}
40 C
60 C
XpomoBasi kucnorta [o 50% BogHas 20 C
40 H
60 H
CmecChb KUCNOT:
XpomoBsas S5y 20 H
CepHaga 2y 40 -
Boga 3y 60 -
Llapckas Boaka KOHLUEeHTpupoBaHHas 20 (0]
40 H
LinknorekcaH TexHn4ecknii 20 C
40 -
60 -
LinknorekcaHon To xe 20 C
40 o
60 0]
Linnka conun Jio6ble BOAHbIE PACTBOPbI 40 C
60 C
LLlaBenesas kmcnoTa PasbaBneHHas BogHasa 20 C
40 C
60 C

MpunoxexHue b
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XuMuyeckasi CTOMKOCTb ropupoBaHHbIX TPYG M3 noaunponuieHa nNpv pasinyHbIX TeMmnepartypax

Bewecreo KoHueHTpauus Temnepartypa Xumunueckas
°C CTOMKOCTb
OTunauetat TexHun4yeckumn 20 C
40 C
60 C
OTUNEHINNKONb To xe 20 C
40 (¢}
60 (¢}
ATuneHgmamuH To xe 20 C
40
60 -
OTnNoBbIV cnMpT TexHnyecknin, 96%-Hbin 40 C
(eTaHonN) 60 C
OTunosbli adup TexHnyeckumn 20 -
aKpWI0BOW KUCNOThI
OTUN XNIOPUCTbLIN To xe 20 (0]
A6noyHas kncnoTa 1%-HbIli BOOHBIV PacTBOP 20 C
40 C
60 C
AHTapHasa kucnota J11060 KOHLLEHTpauumn 20 C
40 (¢}
60 C
Tabnmua 6.2

OueHKa XMMU4YeCcKoi CTOMKOCTU NosimnponuaeHa

YcnoBHoe 0603Ha4YeHne U3meHeHue, %

CTOMKOCTM MaTepuvana Macchbl NMPOYHOCTH
C +3-5 no 10
(0] no+15unm-10 10,1-15
H 6onee + 15unmn - 10 6onee 15

lNpumedanmne. YcnoBHoe 0603Ha4eHne XMMN4eCcKov CTOMKOCTN Matepuana 03HaqaerT:

C - cToek:

B cpese AaHHOV KOHUEHTPpaLUum rnpv 4aHHOM TeMreparype He npoucxoamnT XMMUYECKOro paspyLueHus noammepa;
O - OTHOCUTEJIbHO CTOEK:

B cpese AaHHOV KOHLUEHTPauum rnpv 4aHHOM Temreparype rnpoucxoamT 4aCTUYHas oTepsi Hecylue
€rnocobHocTy rnosmmepa. Tpybbl LOKHbBI MPUMEHSITCS C MOBbILLEHHbIM 3aracoM rMpPo4YHOCTY;

H - He cToek:

B cpeze AaHHOW KOHLUEeHTPauuy rnpv AaHHOM Temneparype rnpyiMeHeHue Tpyo HenonycTnmo;

- He UCribITaH.
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Tabnuubl ons rMAPABANYECKOro pacyeTda

Mpunoxexnue B
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MpunoxeHue B
TdsnMLl,bl AN rmppaeianyeckoro pacyeta cCaMoTedyHbixX TpYGOHpOBOAOB

Mopsaa0K BbINOJIHEHUS FTMAPaBJINYECKUX pacyeToB 6e3HanopHbIX TPyOoNnpoBoaoB
C Ucnosnb3oBaHMEeM Tadbnuy,

Tabnuubl paccunTaHbl No dopmyne (2.2) Japcu-Bericbaxa:

2-b

.: — 0\
= 5 g7 R Tg IR (2.2)

V)

B KOTOPOI KoadbuumeHT A onpeaenserca no dopmyne (2.3) npu K, =0,02 mm n o = 0,258.

»e VP rve oo <V

o

— 2 KS
=0, (4—R)

Tabnuubl cocTaBneHbl AN rodprpoBaHHbIX TPYO N3 NOAMNPONUIeHa HOMUHASIbHbIM HapyXHbIM AnameTpom 160,
200, 225, 250, 315, 400, 500, 630 MM 1 HOMMHaNbHLIM BHYTPEHHUM AnameTpom 250, 300, 800 n 1000 mm.

Ha kaxpoi cTpaHuue Tabnul, ykasaHbl HAPYXHbIA U BHYTPEHHUIA AnameTp. 3Ha4YeHME pacyeTHOro anameTpa
NPUHSATO PaBHbIM BHYTPEHHEMY AnamMeTpy. B neBoi KONoHke Kax Aol Tabnuubl NpUBEAEHbI 3HAYEHUS HAMOJIHEHUS]
Tpybonposoaa ot 0,3 oo 1. HanonHeHus meHee 0,3 He 9KOHOMUYHBI 1 3anpeLueHbl CHulM 2.04.01-85, Bo nsbexaHue
o6pa3oBaHus B TPYOONPOBOAE «CyXOro TEHYEHUSI» U HEOMNPaBAAHHOIO YBEJIMYEHUS ANAMETPOB TPYO.

Mocnepyowme KONOHKN CoaepXxaT 3Ha4eHUs yKoHa TpybonpoBoaa v COOTBETCTBYIOLLME 3HAYEHMA pacxona
XMOKOCTN , J1/C, N CKOPOCTU , M/C.

Mpwv onpeneneHnn NPOEKTHOro yknoHa 6e3HanopHbIX TPyO60NPOBOAOB PacYETHOE 3HAYEHWE £ CNeayeT YMHOXNUTb
Ha KO3PDULMEHT YBENMYEHMS NOTEPL HAMOPA, PaBHbIN 4151 PACTPYOHbIX COEAMHEHWUI HA PE3UHOBLIX YNIOTHUTENAX
Tpy6 anameTtpamm 110-225 mm — 1,015; 250-630 mm — 1,01.
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160/ 139 HoMuHanbHBIN HapYXHbI anameTtp (D) 160 mm

i=0,001 i=0,002 i=0,003 i=0,004 i=0,005 i=0,006
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 0,74 0,19 1,23 0,32 1,61 0,42 1,95 0,51 2,24 0,59 2,51 0,66
0,4 1,31 0,23 2,16 0,39 2,83 0,51 3,40 0,61 3,91 0,70 4,37 0,78
0,5 2,03 0,27 3,33 0,44 4,35 0,57 5,22 0,69 6,00 0,79 6,70 0,88
0,6 2,81 0,29 4,59 0,47 5,98 0,62 7,17 0,74 8,23 0,85 9,18 0,95
0,7 3,52 0,31 5,72 0,50 7,45 0,65 8,93 0,78 10,24 0,89 11,43 1,00
0,8 4,11 0,31 6,68 0,51 8,70 0,66 10,42 0,80 11,95 0,91 13,33 1,02
0,9 4,46 0,31 7,26 0,50 9,46 0,65 11,33 0,78 12,99 0,90 14,49 1,00

1 4,07 0,27 6,66 0,44 8,70 0,57 10,45 0,69 11,99 0,79 13,40 0,88

03 | 276 0,73 2,99 0,79 3,20 0,84 3,41 0,90 3,61 0,95 3,79 1,00
04 | 480 0,86 5,20 0,93 5,57 1,00 5,92 1,06 6,26 1,12 6,58 1,18
05| 7,35 0,96 7,95 1,04 8,52 1,12 9,06 1,19 9,57 1,25 10,06 1,32
06 | 10,07 | 1,04 | 10,89 1,13 11,66 1,21 12,39 1,28 13,09 1,35 | 13,76 1,42
07 | 12,52 1,09 13,54 | 1,18 14,50 1,27 15,41 1,35 16,27 1,42 17,09 1,49
0,8 | 14,61 1,12 15,79 1,21 16,91 1,29 17,97 1,37 18,97 1,45 | 19,93 1,52
0,9 | 15,88 1,10 17,17 | 1,19 18,39 1,27 1954 | 1,35 | 20,64 | 1,43 | 21,68 1,50
1 14,69 | 0,96 15,90 1,04 | 17,04 | 1,12 18,11 1,19 19,14 | 1,25 | 20,11 1,32

03 | 3,97 1,05 4,15 1,09 4,32 1,14 4,48 1,18 4,63 1,22 4,79 1,26
04 | 6,89 1,23 7,19 1,29 7,48 1,34 7,75 1,39 8,02 1,44 8,29 1,48
05| 1053 | 1,38 | 10,98 | 144 | 11,41 1,50 | 11,83 | 1,55 | 12,24 | 1,61 12,64 | 1,66
06 | 1439 | 1,49 | 15,01 155 | 15,60 | 1,61 16,17 | 1,67 | 16,73 | 1,73 | 17,27 | 1,79
07 | 17,89 | 156 | 1865 | 1,63 | 19,38 | 1,69 | 20,09 | 1,75 | 20,78 | 1,81 | 21,45 | 1,87
08 | 20,86 | 159 | 21,74 | 166 | 2260 | 1,73 | 2342 | 1,79 | 2422 | 1,85 | 2500 | 1,91
09 | 2268 | 157 | 2365 | 164 | 2458 | 1,70 | 2548 | 1,76 | 2635 | 1,82 | 27,20 | 1,88
1 | 21,05 | 1,38 | 21,95 | 1,44 | 2282 | 150 | 2367 | 155 | 2448 | 1,61 | 2528 | 166

0,3 5,08 1,34 5,36 1,41 5,62 1,48 5,88 1,55 6,12 1,61 6,36 1,67
0,4 8,79 1,57 9,26 1,66 9,72 1,74 10,16 1,82 10,58 1,89 10,98 1,96
0,5 13,40 1,76 14,12 1,85 14,81 1,94 15,47 2,03 16,10 2,11 16,72 2,19
0,6 18,30 1,89 19,28 1,99 20,22 2,09 21,12 2,18 21,98 2,27 22,82 2,36
0,7 22,73 1,98 23,94 2,09 25,10 2,19 26,21 2,29 27,28 2,38 28,31 2,47
0,8 26,49 2,02 27,91 2,13 29,26 2,23 30,55 2,33 31,80 2,43 33,00 2,52
0,9 28,82 1,99 30,36 2,10 31,83 2,20 33,24 2,30 34,60 2,39 35,91 2,48

1 26,80 1,76 28,24 1,85 29,62 1,94 30,94 2,03 32,21 2,11 33,44 2,19

0,3 7,44 1,96 8,38 2,21 9,24 2,43 10,02 2,64 10,74 2,83 11,42 3,00
0,4 12,82 2,29 14,44 2,58 15,89 2,84 17,23 3,08 18,46 3,30 19,62 3,51
0,5 19,50 2,56 21,95 2,88 24,15 3,17 26,16 3,43 28,03 3,67 29,77 3,90
0,6 26,60 2,75 29,92 3,10 32,91 3,40 35,64 3,69 38,17 3,95 40,54 4,20
0,7 | 33,00 2,88 37,10 3,24 40,80 3,56 44,18 3,86 47,31 4,13 50,24 4,39
0,8 | 38,45 2,94 43,23 3,30 47,53 3,63 51,46 3,93 55,11 4,21 58,52 4,47
0,9 | 41,85 2,89 47,05 3,25 51,73 3,58 56,02 3,87 59,99 4,15 63,71 4,40

1 39,01 2,56 43,89 2,88 48,29 3,17 52,32 3,43 56,05 3,67 59,55 3,90

0,3 12,06 3,17 12,22 3,21 13,25 3,49 13,80 3,63 13,94 3,67 14,84 3,91
0,4 20,71 3,70 20,98 3,75 22,73 4,07 23,67 4,24 23,91 4,28 25,45 4,55
05 | 31,42 | 412 | 31,82 | 4,17 | 34,47 | 452 | 3589 | 471 | 3624 | 475 | 3857 | 5,06
0,6 42,78 4,43 43,33 4,48 46,91 4,85 48,84 5,05 49,32 5,10 52,47 5,43
0,7 53,00 4,63 53,68 4,69 58,12 5,07 60,50 5,28 61,09 5,33 64,99 5,67
08 | 61,73 | 471 | 6252 | 477 | 67,68 | 517 | 7046 | 538 | 71,14 | 543 | 7568 | 5,78
0,9 67,21 4,65 68,07 4,71 73,69 5,09 76,71 5,30 77,46 5,36 82,40 5,70
1 | 6284 | 412 | 6365 | 417 | 6893 | 452 | 71,78 | 471 | 7248 | 475 | 77,14 | 506
' www.icaplast.ru MKANNACT
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200/ 174 HomuHanbHbIM HapYXHbI auameTp (D) 200 mm

i=0,001 i=0,002 i=0,003 i=0,004 i=0,005 i=0,006
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 1,42 0,24 2,30 0,39 3,00 0,51 3,59 0,61 4,12 0,70 4,60 0,78
0,4 2,51 0,29 4,04 0,47 5,24 0,60 6,26 0,72 7,17 0,83 7,99 0,92
0,5 3,89 0,33 6,22 0,53 8,04 0,68 9,60 0,81 10,98 0,93 12,22 1,03
0,6 5,36 0,36 8,54 0,57 11,04 0,74 13,16 0,88 15,04 1,00 16,74 1,12
0,7 6,69 0,38 10,65 0,60 13,74 0,77 16,37 0,92 18,70 1,05 20,81 1,17
0,8 7,82 0,38 12,43 0,61 16,04 0,79 19,11 0,94 21,82 1,07 24,28 1,20
0,9 8,49 0,38 13,51 0,60 17,43 0,78 20,77 0,93 23,72 1,06 26,40 1,18

1 7,77 0,33 12,43 0,53 16,09 0,68 19,20 0,81 21,95 0,93 24,45 1,03

03 | 5,04 0,86 5,45 0,93 5,84 0,99 6,20 1,05 6,55 1,11 6,88 1,17
04 | 875 1,01 9,46 1,09 | 10,12 | 1,17 | 10,75 | 1,24 | 11,35 | 1,31 11,92 | 1,38
05 | 13,38 | 1,13 | 14,45 | 122 | 1546 | 1,31 16,41 1,39 | 17,32 | 1,47 | 18,18 | 1,54
0,6 | 18,31 122 | 1977 | 132 | 21,14 | 1,41 | 22,44 | 150 | 2367 | 1,58 | 24,85 | 1,66
07 | 22,76 | 1,28 | 2457 | 1,38 | 26,27 | 1,48 | 27,87 | 1,57 | 29,40 | 1,66 | 30,86 | 1,74
08 | 2654 | 131 | 2865 | 1,41 | 30,63 | 1,51 | 32,50 | 1,60 | 3428 | 1,69 | 3598 | 1,77
09 | 2886 | 129 | 31,16 | 1,39 | 33,31 149 | 3535 | 1558 | 3729 | 1,66 | 39,14 | 1,75
1 | 2675 | 1,13 | 2890 | 1,22 | 30,91 1,31 | 32,82 | 1,39 | 3463 | 1,47 | 3637 | 1,54

03 | 720 | 1,22 | 751 1,28 | 7,89 | 1,3¢ | 810 | 1,38 | 837 | 142 | 864 | 1,47
0,4 12,47 1,44 13,00 1,50 13,65 1,58 14,00 1,62 14,47 1,67 14,94 1,72
05 | 1901 | 161 | 1981 | 1,68 | 20,80 | 1,76 | 21,33 | 1,81 | 22,05 | 1,87 | 22,75 | 1,93
06 | 2598 | 1,74 | 27,07 | 1,81 | 2841 | 190 | 29,13 | 1,95 | 30,11 | 2,01 | 31,06 | 2,07
07 | 3226 | 1,82 | 3361 | 1,89 | 3527 | 199 | 36,16 | 2,04 | 37,38 | 2,11 | 3856 | 2,17
08 | 3761 | 1,85 | 39,18 | 193 | 41,11 | 2,03 | 42,15 | 2,08 | 4357 | 2,15 | 4494 | 221
09 | 4092 | 1,83 | 4262 | 1,90 | 44,73 | 2,00 | 4586 | 2,05 | 47,40 | 2,12 | 48,90 | 2,18
1 | 3803 | 161 | 3963 | 168 | 4160 | 1,76 | 4266 | 1,81 | 4410 | 1,87 | 4550 | 1,93

03 | 9,16 1,56 | 9,66 164 | 10,13 | 1,72 | 10,58 | 1,80 | 11,01 | 1,87 | 11,43 | 1,94
04 | 1582 | 1,83 | 1667 | 192 | 17,47 | 2,02 | 1824 | 211 | 1898 | 2,19 | 19,70 | 2,28
05 | 2410 | 2,04 | 2537 | 215 [ 2659 | 2,25 | 27,76 | 2,35 | 28,88 | 2,44 | 2996 | 2,54
06 | 3289 | 220 [ 3463 | 2,31 | 3628 | 242 | 37,87 | 2,53 | 39,39 | 2,63 | 40,86 | 2,73
07 | 40,82 | 2,30 | 42,97 | 242 [ 4502 | 2,54 | 46,98 | 2,65 | 4886 | 2,75 | 50,68 | 2,86
08 | 4757 | 2,34 | 50,07 | 2,47 | 52,46 | 2,58 | 54,74 | 2,70 | 56,94 | 2,81 | 59,05 | 2,91
09 | 51,76 | 2,31 | 54,49 | 243 | 57,08 | 255 | 59,57 | 2,66 | 61,96 | 2,76 | 6427 | 287

1 | 4819 | 2,04 | 5074 | 215 | 53,18 | 225 | 5552 | 235 | 57,76 | 244 | 59,92 | 2,54

03| 1333 | 226 | 1500 | 255 | 16,51 | 2,80 | 17,88 | 3,04 | 19,16 | 3,25 | 20,36 | 3,46
04 | 2295 | 265 | 2580 | 2,98 | 2837 | 3,28 | 30,71 | 355 | 32,89 | 3,80 | 34,93 | 4,03
05 | 3488 | 295 | 39,18 | 3,32 | 43,05 | 364 | 46,60 | 3,94 | 4988 | 422 | 5295 | 448
06 | 4753 | 318 | 53,38 | 357 | 58,63 | 3,92 | 6344 | 424 | 67,90 | 454 | 72,07 | 4,81
07 | 5894 | 332 | 66,17 | 3,73 | 72,67 | 4,10 | 78,61 | 443 | 84,12 | 474 | 89,27 | 5,03
08 | 6866 | 3,38 | 77,08 | 3,80 | 84,64 | 417 | 91,56 | 451 | 97,97 | 4,83 | 103,97 | 5,12
09 | 7474 | 334 | 8390 | 374 | 92,14 | 411 | 9968 | 4,45 | 106,66 | 4,76 | 113,20 | 5,05

1 | 69,75 | 295 | 7836 | 3,32 | 86,11 | 364 | 93,19 | 3,94 | 9976 | 422 | 10591 | 4,48

TPYBHBM 3ABOJ

0,3 21,48 3,65 22,55 3,83 23,58 4,01 24,54 4,17 25,48 4,33 26,38 4,48
0,4 36,85 4,26 38,66 4,47 40,42 4,67 42,06 4,86 43,65 5,04 45,18 5,22
05 | 5585 | 473 | 5859 | 496 | 6124 | 518 | 6371 | 539 | 66,10 | 559 | 6841 | 5,79
0,6 75,99 5,08 79,72 5,32 83,30 5,56 86,65 5,79 89,90 6,00 93,02 6,21
0,7 94,13 5,31 98,73 5,56 103,16 5,81 107,29 6,05 111,31 6,27 115,18 6,49
0,8 [ 109,61 5,40 114,97 5,67 120,12 5,92 124,93 6,16 129,61 6,39 134,10 6,61
0,9 | 119,35 5,33 125,18 5,59 130,79 5,84 136,04 6,07 141,13 6,30 146,03 6,52

1 | 111,70 | 473 | 117,19 | 49 | 12247 | 518 | 12741 | 539 | 13221 | 559 | 136,82 | 5,79
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225/200 HoMMHanbHBIM HaPYXHbIN auameTtp (D) 225 mm

i=0,001 i=0,002 i=0,003 i=0,004 i=0,005 i=0,006

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 2,14 0,28 3,42 0,44 4,42 0,57 5,28 0,68 6,04 0,78 6,73 0,87

0,4 3,77 0,33 5,98 0,52 7,71 0,67 9,19 0,80 10,50 0,92 11,68 1,02
0,5 5,81 0,37 9,19 0,59 11,83 0,76 14,07 0,90 16,05 1,03 17,85 1,15
0,6 8,01 0,40 12,62 0,64 16,22 0,82 19,27 0,98 21,98 1,11 24,43 1,24
0,7 9,99 0,43 15,72 0,67 20,18 0,86 23,97 1,02 27,32 1,17 30,36 1,30
0,8 11,67 0,44 18,35 0,68 23,55 0,88 27,97 1,04 31,87 1,19 35,41 1,32
0,9 12,68 0,43 19,94 0,67 25,60 0,87 30,41 1,03 34,66 1,17 38,51 1,30

1 11,63 0,37 18,38 0,59 23,65 0,76 28,14 0,90 32,11 1,03 35,70 1,15

0,3 7,36 0,95 7,96 1,02 8,51 1,10 9,04 1,16 9,54 1,23 10,02 1,29

0,4 12,77 1,12 13,79 1,21 14,74 1,29 15,65 1,37 16,51 1,44 17,33 1,52
0,5 19,51 1,25 21,05 1,35 22,50 1,44 23,87 1,53 25,17 1,61 26,42 1,69
0,6 26,68 1,35 28,78 1,46 30,75 1,56 32,62 1,65 34,39 1,74 36,08 1,83
0,7 33,15 1,42 35,75 1,53 38,20 1,63 40,50 1,73 42,70 1,82 44,80 1,91
0,8 38,66 1,44 41,69 1,56 44,53 1,66 47,22 1,76 49,77 1,86 52,22 1,95
0,9 42,05 1,42 45,35 1,53 48,44 1,64 51,37 1,74 54,15 1,83 56,81 1,92

1 39,01 1,25 42,10 1,35 45,00 1,44 47,74 1,53 50,34 1,61 52,83 1,69

0,3 10,48 1,35 10,92 1,41 11,35 1,46 11,76 1,51 12,16 1,57 12,55 1,62

0,4 18,12 1,59 18,87 1,65 19,60 1,72 20,31 1,78 21,00 1,84 21,66 1,90
0,5 27,61 1,77 28,75 1,84 29,86 1,92 30,93 1,98 31,97 2,05 32,97 2,11
0,6 | 37,70 1,91 39,26 1,99 40,77 2,06 42,22 2,14 43,63 2,21 44,99 2,28
0,7 | 46,80 2,00 48,73 2,08 50,60 2,16 52,40 2,24 54,14 2,31 55,83 2,38
0,8 54,55 2,04 56,80 2,12 58,97 2,20 61,06 2,28 63,09 2,36 65,06 2,43
0,9 59,36 2,01 61,80 2,09 64,16 2,17 66,45 2,25 68,66 2,32 70,80 2,39

1 55,22 1,77 57,51 1,84 59,72 1,92 61,86 1,98 63,93 2,05 65,94 2,11

0,3 13,29 1,71 14,00 1,80 14,68 1,89 15,32 1,97 15,95 2,05 16,55 2,13
0,4 22,93 2,01 24,14 2,11 25,30 2,21 26,40 2,31 27,47 2,40 28,49 2,49
0,5 34,90 2,24 36,73 2,35 38,47 2,47 40,15 2,57 41,75 2,68 43,30 2,78
0,6 47,61 2,41 50,10 2,54 52,47 2,66 54,74 2,77 56,92 2,88 59,03 2,99
0,7 59,07 2,52 62,15 2,65 65,08 2,78 67,89 2,90 70,59 3,01 73,20 3,13
0,8 68,84 2,57 72,42 2,70 75,83 2,83 79,11 2,95 82,25 3,07 85,28 3,19
0,9 74,91 2,53 78,81 2,66 82,53 2,79 86,10 2,91 89,52 3,03 92,82 3,14

1 69,80 2,24 73,46 2,35 76,95 2,47 80,30 2,57 83,51 2,68 86,61 2,78

0,3 19,28 2,48 21,67 2,79 23,82 3,07 25,79 3,32 27,62 3,56 29,33 3,78
0,4 | 33,15 2,90 37,23 3,26 40,90 3,58 44,26 3,87 47,37 4,15 50,28 4,40
0,5 50,34 3,23 56,50 3,62 62,04 3,98 67,11 4,30 71,81 4,61 76,20 4,89
0,6 68,58 3,47 76,95 3,90 84,46 4,28 91,34 4,62 97,71 4,95 103,67 5,25
0,7 85,02 3,63 95,36 4,07 104,65 4,47 113,16 4,83 121,03 5,17 128,39 5,48
0,8 99,04 3,70 111,07 4,15 121,89 4,55 131,78 4,92 140,94 5,26 149,51 5,58
0,9 | 107,80 3,65 120,92 4,09 132,70 4,49 143,47 4,85 153,46 5,19 162,79 5,51

1 100,68 3,23 113,00 3,62 124,08 3,98 134,22 4,30 143,61 4,61 152,40 4,89

0,3 | 30,94 3,98 32,47 4,18 33,92 4,37 35,32 4,55 36,65 4,72 37,94 4,88
0,4 | 53,03 4,64 55,63 4,87 58,11 5,09 60,47 5,29 62,75 5,49 64,93 5,68
0,5 80,34 5,15 84,26 5,40 87,99 5,64 91,56 5,87 94,99 6,09 98,28 6,30
0,6 | 109,28 5,53 114,59 5,80 119,66 6,06 124,50 6,30 129,14 6,54 133,60 6,76
0,7 | 135,33 5,78 141,90 6,06 148,15 6,33 154,13 6,58 159,87 6,83 165,38 7,06
0,8 | 157,58 5,89 165,22 6,17 172,50 6,44 179,45 6,70 186,13 6,95 192,55 7,19
0,9 | 171,58 5,80 179,91 6,09 187,84 6,35 195,42 6,61 202,69 6,86 209,68 7,09

1 160,67 5,15 168,52 5,40 175,99 5,64 183,13 5,87 189,98 6,09 196,57 6,30
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Tabnuubl gna rMAPABANYECKOrO pacyeTa

Mpunoxexnue B

On
N

250/217 HoMuHanbHbIM HaPYXHbIA anameTp (D) 250 mm

i=0,001 i=0,002 i=0,003 i=0,004 i=0,005 i=0,006
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 2,76 0,30 4,37 0,47 5,64 0,61 6,72 0,73 7,67 0,83 8,54 0,92
0,4 4,85 0,36 7,64 0,56 9,82 0,72 11,68 0,86 13,32 0,98 14,81 1,09
0,5 7,47 0,40 11,72 0,63 15,05 0,81 17,87 0,96 20,36 1,10 22,62 1,22
0,6 10,28 0,44 16,09 0,68 20,62 0,88 24,47 1,04 27,86 1,18 30,94 1,32
0,7 12,83 0,46 20,04 0,72 25,66 0,92 30,42 1,09 34,63 1,24 38,45 1,38
0,8 14,98 0,47 23,38 0,73 29,93 0,94 35,49 1,11 40,39 1,27 44,83 1,41
0,9 16,28 0,46 25,42 0,72 32,54 0,92 38,59 1,10 43,93 1,25 48,76 1,39

1 14,94 0,40 23,45 0,63 30,09 0,81 35,73 0,96 40,72 1,10 45,24 1,22

0,3 9,34 1,01 10,08 1,09 10,78 1,17 11,44 1,24 12,07 1,31 12,67 1,37
0,4 16,18 1,19 17,46 1,28 18,66 1,37 19,79 1,46 20,87 1,54 21,90 1,61
0,5 24,70 1,33 26,64 1,44 28,45 1,53 30,17 1,63 31,81 1,71 33,37 1,80
0,6 33,77 1,44 36,40 1,55 38,88 1,65 41,22 1,75 43,44 1,85 45,56 1,94
0,7 | 41,95 1,51 45,22 1,62 48,28 1,73 51,18 1,84 53,93 1,94 56,56 2,03
0,8 | 48,91 1,54 52,71 1,65 56,28 1,77 59,66 1,87 62,86 1,97 65,92 2,07
0,9 53,21 1,51 57,35 1,63 61,23 1,74 64,90 1,85 68,40 1,94 71,73 2,04

1 49,40 1,33 583,27 1,44 56,91 1,53 60,35 1,63 63,62 1,71 66,74 1,80

0,3 13,25 1,43 13,81 1,49 14,34 1,55 14,86 1,61 15,36 1,66 15,85 1,71
0,4 | 22,89 1,68 23,84 1,75 24,76 1,82 25,64 1,89 26,50 1,95 27,33 2,01
0,5 | 34,87 1,88 36,30 1,96 37,69 2,03 39,03 2,10 40,33 2,17 41,59 2,24
0,6 | 47,60 2,02 49,55 2,11 51,44 2,19 53,26 2,27 55,03 2,34 56,74 2,41
0,7 | 59,08 2,12 61,50 2,21 63,83 2,29 66,09 2,37 68,27 2,45 70,39 2,53
0,8 | 68,85 2,16 71,67 2,25 74,39 2,34 77,02 2,42 79,56 2,50 82,03 2,57
0,9 | 74,92 2,13 77,99 2,22 80,95 2,30 83,81 2,38 86,58 2,46 89,26 2,54

1 69,73 1,88 72,61 1,96 75,38 2,03 78,07 2,10 80,66 2,17 83,18 2,24

0,3 16,78 1,82 17,67 1,91 18,52 2,00 19,33 2,09 20,11 2,17 20,86 2,26
0,4 | 28,93 2,13 30,45 2,24 31,90 2,35 33,28 2,45 34,62 2,55 35,90 2,64
0,5 | 44,01 2,37 46,30 2,50 48,49 2,61 50,59 2,73 52,60 2,83 54,54 2,94
0,6 | 60,02 2,55 63,14 2,69 66,11 2,81 68,96 2,93 71,69 3,05 74,33 3,16
0,7 | 74,45 2,67 78,31 2,81 81,99 2,94 85,51 3,07 88,89 3,19 92,15 3,31
0,8 | 86,76 2,72 91,24 2,86 95,53 3,00 99,63 3,13 103,56 3,25 107,36 3,37
0,9 | 94,42 2,68 99,30 2,82 103,97 2,95 108,43 3,08 112,72 3,20 116,85 3,32

1 88,01 2,37 92,60 2,50 96,98 2,61 101,17 2,73 105,20 2,83 109,08 2,94

0,3 24,28 2,63 27,28 2,95 29,97 3,24 32,44 3,51 34,73 3,76 36,87 3,99
04 | 41,73 3,07 46,84 3,45 51,44 3,78 55,64 4,09 59,54 4,38 63,19 4,65
0,5 63,35 3,42 71,07 3,83 78,00 4,20 84,35 4,55 90,23 4,86 95,72 5,16
0,6 86,29 3,67 96,76 4,12 106,17 4,52 114,78 4,88 122,75 5,22 130,20 5,54
0,7 | 106,95 3,84 119,90 4,30 131,53 4,72 142,17 5,10 152,02 5,46 161,23 5,79
0,8 | 124,58 3,91 139,65 4,38 153,18 4,81 165,56 5,20 177,02 5,56 187,74 5,89
0,9 | 135,62 3,86 152,03 4,32 166,78 4,74 180,26 5,12 192,75 5,48 204,42 5,81

1 126,71 3,42 142,14 3,83 156,01 4,20 168,70 4,55 180,45 4,86 191,44 5,16

TPYBHBM 3ABOJ

03 [ 3971 | 430 | 40,80 | 441 | 42,62 | 461 | 4436 | 480 | 46,04 | 4,98 | 47,65 | 5,15
0,4 68,03 5,00 69,87 5,14 72,97 5,37 75,92 5,58 78,78 5,79 81,51 6,00
05 | 103,02 | 555 | 10580 | 570 | 11047 | 596 | 114,92 | 6,20 | 119,22 | 6,43 | 123,34 | 6,65
0,6 | 140,09 5,96 143,87 6,12 150,20 6,39 156,22 6,65 162,05 6,89 167,64 7,13
0,7 | 173,46 6,23 178,12 6,39 185,94 6,67 193,39 6,94 200,59 7,20 207,49 7,45
0,8 | 201,96 6,34 207,39 6,51 216,49 6,80 225,15 7,07 233,53 7,33 241,55 7,58
09 [ 21992 | 6,25 | 22583 | 6,42 | 23575 | 6,70 | 245,19 | 6,97 | 254,32 | 7,23 | 263,07 | 7,48

1 206,04 5,55 211,61 5,70 220,95 5,96 229,84 6,20 238,45 6,43 246,69 6,65
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285/250 HomuHanbHbIM BHYTpeHHUIn guametp (d) 250 mm

i=0,001 i=0,002 i=0,003 i=0,004 i=0,005 i=0,006

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 4,01 0,33 6,29 0,52 8,08 0,67 9,60 0,80 10,94 0,91 12,16 1,02

0,4 7,03 0,40 10,98 0,62 14,06 0,80 16,67 0,95 18,98 1,08 21,07 1,20
0,5 10,83 0,45 16,83 0,70 21,51 0,89 25,50 1,06 28,99 1,20 32,16 1,34
0,6 14,89 0,49 23,09 0,76 29,46 0,97 34,87 1,14 39,65 1,30 43,97 1,44
0,7 18,56 0,51 28,74 0,80 36,64 1,01 43,34 1,20 49,26 1,36 54,61 1,51
0,8 21,67 0,52 33,53 0,81 42,74 1,03 50,55 1,22 57,44 1,39 63,67 1,54
0,9 23,55 0,52 36,45 0,80 46,48 1,02 54,98 1,21 62,48 1,37 69,27 1,52

1 21,66 0,45 33,67 0,70 43,02 0,90 50,96 1,06 57,97 1,20 64,32 1,34

0,3 13,29 1,11 14,33 1,20 15,32 1,28 16,25 1,36 17,13 1,43 17,97 1,50

0,4 23,00 1,31 24,79 1,41 26,48 1,50 28,07 1,59 29,58 1,68 31,03 1,76
0,5 35,08 1,46 37,80 1,57 40,35 1,68 42,76 1,78 45,06 1,87 47,24 1,97
0,6 | 47,94 1,57 51,64 1,69 55,11 1,81 58,39 1,92 61,50 2,02 64,48 2,12
0,7 59,54 1,65 64,11 1,78 68,41 1,89 72,47 2,01 76,33 2,11 80,02 2,22
0,8 69,41 1,68 74,74 1,81 79,74 1,93 84,47 2,05 88,96 2,15 93,25 2,26
0,9 75,51 1,66 81,31 1,78 86,76 1,90 91,91 2,02 96,80 2,12 101,47 2,23

1 70,16 1,46 75,60 1,57 80,70 1,68 85,53 1,78 90,11 1,87 94,49 1,97

0,3 18,78 1,57 19,56 1,63 20,31 1,70 21,04 1,76 21,74 1,82 22,43 1,87

04 | 3242 1,84 33,75 1,92 35,03 1,99 36,28 2,06 37,48 2,13 38,65 2,19
0,5 | 49,34 2,05 51,36 2,14 53,30 2,22 55,18 2,30 57,00 2,37 58,76 2,44
0,6 67,33 2,21 70,07 2,30 72,71 2,39 75,27 2,47 77,74 2,55 80,13 2,63
0,7 83,55 2,31 86,94 2,41 90,21 2,50 93,37 2,59 96,42 2,67 99,39 2,75
0,8 97,36 2,36 101,31 2,45 105,12 2,55 108,79 2,63 112,35 2,72 115,80 2,80
0,9 | 105,95 2,32 110,25 2,42 114,39 2,51 118,40 2,60 122,28 2,68 126,03 2,76

1 98,68 2,05 102,72 2,14 106,61 2,22 110,36 2,30 114,00 2,37 117,53 2,44

0,3 23,74 1,98 24,98 2,08 26,17 2,18 27,30 2,28 28,40 2,37 29,43 2,46
0,4 | 40,88 2,32 43,01 2,44 45,04 2,55 46,98 2,67 48,84 2,77 50,61 2,87
0,5 | 62,15 2,58 65,36 2,72 68,42 2,85 71,36 2,97 74,18 3,08 76,84 3,20
0,6 | 84,73 2,78 89,09 2,92 93,25 3,06 97,24 3,19 101,06 3,32 104,68 3,44
0,7 | 105,08 2,91 110,47 3,06 115,62 3,20 120,55 3,34 125,28 3,47 129,76 3,59
0,8 | 122,43 2,96 128,71 3,12 134,70 3,26 140,43 3,40 145,94 3,53 151,15 3,66
0,9 | 133,25 2,92 140,09 3,07 146,61 3,22 152,86 3,35 158,86 3,48 164,54 3,61

1 124,30 2,58 130,72 2,72 136,85 2,85 142,72 2,97 148,35 3,08 153,69 3,20

0,3 34,24 2,86 38,43 3,21 42,24 3,53 45,65 3,81 51,04 4,26 51,84 4,33
0,4 | 58,80 3,34 65,95 3,74 72,44 4,11 78,25 4,44 87,42 4,96 88,79 5,04
0,5 89,22 3,71 100,01 4,16 109,80 4,57 118,56 4,93 132,38 5,51 134,45 5,59
0,6 | 121,48 3,99 136,12 4,47 149,40 4,90 161,28 5,29 180,01 5,91 182,82 6,00
0,7 | 150,53 4,17 168,63 4,67 185,04 5,13 199,73 5,53 222,88 6,17 226,35 6,27
0,8 | 175,33 4,25 196,38 4,76 215,49 5,22 232,58 5,63 259,51 6,28 263,54 6,38
0,9 | 190,87 4,19 213,81 4,69 234,62 5,15 253,24 5,55 282,59 6,20 286,98 6,29

1 178,44 3,71 200,01 4,16 219,60 4,57 237,13 4,93 264,76 5,51 268,89 5,59

Tabnuubl Ang rMAPABANYECKOrO pacyeTa

0,3 | 54,66 4,56 57,34 4,79 59,88 5,00 63,17 5,27 64,65 5,40 66,90 5,58
0,4 | 93,58 5,31 98,13 5,57 102,46 5,81 108,05 6,13 110,56 6,27 114,38 6,49
0,5 | 141,68 5,89 148,53 6,18 155,05 6,45 163,47 6,80 167,26 6,96 173,01 7,20
0,6 | 192,62 6,32 201,90 6,63 210,73 6,92 222,15 7,29 227,28 7,46 235,07 7,72
0,7 | 238,45 6,60 249,92 6,92 260,84 7,22 274,95 7,61 281,28 7,79 290,91 8,06
0,8 | 277,63 6,72 290,97 7,05 303,67 7,35 320,08 7,75 327,45 7,93 338,64 8,20
0,9 | 302,33 6,63 316,87 6,95 330,71 7,25 348,59 7,65 356,62 7,82 368,82 8,09

1 283,35 5,89 297,05 6,18 310,09 6,45 326,94 6,80 334,51 6,96 346,01 7,20

Mpunoxexune B
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315/275 HomuHanbHbIn HapyxHbii guametp (D) 315 mm

i=0,001 i=0,002 i=0,003 i=0,004 i=0,005 i=0,006
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 5,41 0,37 8,43 0,57 10,79 0,73 12,79 0,87 14,56 0,99 16,17 1,09
0,4 9,48 0,44 14,69 0,681 18,75 0,86 22,19 1,02 25,23 1,16 27,99 1,29
0,5 14,57 0,49 22,50 0,76 28,67 0,97 33,90 1,14 38,51 1,30 42,69 1,44
0,6 20,02 0,53 30,84 0,82 39,25 1,04 46,37 1,23 52,65 1,40 58,33 1,55
0,7 24,95 0,56 38,38 0,86 48,80 1,10 57,62 1,29 65,40 1,47 72,44 1,63
0,8 29,13 0,57 44,77 0,88 56,91 1,12 67,19 1,32 76,25 1,50 84,44 1,66
0,9 31,65 0,56 48,68 0,87 61,89 1,10 73,08 1,30 82,95 1,48 91,87 1,63

1 29,15 0,49 45,01 0,76 57,34 0,97 67,79 1,14 77,02 1,30 85,37 1,44

0,3 17,65 1,19 19,02 1,29 20,32 1,38 21,54 1,46 22,70 1,54 23,81 1,61
0,4 | 30,52 1,40 32,88 1,51 35,09 1,62 37,18 1,71 39,17 1,80 41,07 1,89
0,5 46,52 1,57 50,10 1,69 53,45 1,80 56,62 1,91 59,63 2,01 62,50 2,11
0,6 63,55 1,69 68,41 1,82 72,97 1,94 77,28 2,06 81,37 2,17 85,28 2,27
0,7 | 78,90 1,77 84,92 1,91 90,56 2,03 95,90 2,15 100,96 2,27 105,80 2,38
0,8 91,98 1,81 98,98 1,94 105,55 2,07 111,76 2,20 117,66 2,31 123,29 2,42
0,9 | 100,07 1,78 107,69 1,92 114,85 2,04 121,61 2,16 128,03 2,28 134,17 2,39

1 93,05 1,57 100,19 1,69 106,90 1,80 113,24 1,91 119,26 2,01 125,01 2,11

0,3 24,88 1,68 25,90 1,75 26,89 1,82 27,84 1,88 28,76 1,95 29,66 2,01
0,4 | 42,89 1,97 44,64 2,06 46,33 2,13 47,96 2,21 49,54 2,28 51,07 2,35
0,5 65,26 2,20 67,91 2,29 70,46 2,38 72,92 2,46 75,31 2,54 77,63 2,62
0,6 89,02 2,37 92,62 2,47 96,08 2,56 99,43 2,65 102,67 2,73 105,82 2,82
0,7 | 110,43 2,48 114,88 2,58 119,17 2,68 123,32 2,77 127,33 2,86 131,22 2,95
0,8 | 128,68 2,53 133,86 2,63 138,86 2,73 143,68 2,82 148,35 2,91 152,88 3,00
0,9 | 140,04 2,49 145,68 2,59 151,12 2,69 156,37 2,78 161,46 2,87 166,40 2,96

1 130,52 2,20 135,81 2,29 140,92 2,38 145,84 2,46 150,62 2,54 155,25 2,62

0,3 | 31,38 2,12 33,01 2,23 34,57 2,34 36,06 2,44 37,50 2,54 38,88 2,63
0,4 | 54,01 2,49 56,80 2,61 59,46 2,74 62,01 2,85 64,45 2,97 66,81 3,08
0,5 82,07 2,77 86,28 2,91 90,30 3,05 94,15 3,18 97,84 3,30 101,40 3,42
0,6 | 111,85 2,98 117,57 3,13 123,03 3,28 128,25 3,41 133,27 3,55 138,09 3,68
0,7 | 138,68 3,12 145,76 3,27 152,50 3,43 158,96 3,57 165,17 3,71 171,14 3,84
0,8 | 161,56 3,17 169,80 3,33 177,65 3,49 185,17 3,64 192,39 3,78 199,34 3,92
0,9 | 175,85 3,13 184,83 3,29 193,38 3,44 201,57 3,59 209,43 3,73 217,01 3,86

1 164,13 2,77 172,56 2,91 180,59 3,05 188,29 3,18 195,68 3,30 202,80 3,42

0,3 | 45,16 3,06 50,65 3,43 55,60 3,76 60,12 4,07 64,31 4,35 68,23 4,62
04 | 77,51 3,57 86,88 4,00 95,30 4,39 103,00 4,74 110,13 5,07 116,79 5,38
0,5 | 117,56 3,97 131,69 4,44 144,39 4,87 156,00 5,26 166,75 5,63 176,79 5,96
0,6 | 160,02 4,26 179,19 4,77 196,41 5,23 212,15 5,65 226,72 6,04 240,34 6,40
0,7 | 198,26 4,45 221,96 4,99 243,24 5,46 262,69 5,90 280,70 6,31 297,53 6,68
0,8 | 230,89 4,54 258,47 5,08 283,23 5,56 305,87 6,01 326,82 6,42 346,40 6,81
0,9 | 251,38 4,47 281,43 5,01 308,40 5,49 333,06 5,93 355,89 6,33 377,22 6,71

1 235,12 3,97 263,39 4,44 288,78 4,87 311,99 5,26 333,49 5,63 353,59 5,96

TPYBHBM 3ABOJ

03 | 71,92 | 487 | 7542 | 511 | 78,76 | 533 | 81,94 | 555 | 8500 | 576 | 87,94 | 595
0,4 | 123,07 5,67 129,03 5,94 134,69 6,20 140,11 6,45 145,30 6,69 150,30 6,92
05 | 186,26 | 6,28 | 19522 | 659 | 203,76 | 6,87 | 211,91 | 7,15 | 219,74 | 7,41 | 227,26 | 7,67
0,6 | 253,17 6,74 265,32 7,06 276,88 7,37 287,93 7,67 298,53 7,95 308,72 8,22
0,7 | 313,37 7,04 328,38 7,38 342,67 7,70 356,32 8,01 369,41 8,30 382,00 8,58
08 | 364,83 | 7,17 | 38229 | 7,51 | 39891 | 7,84 | 414,78 | 8,15 | 430,01 | 845 | 444,66 | 8,74
0,9 | 397,31 7,07 416,33 7,41 434,44 7,73 451,75 8,04 468,34 8,33 484,30 8,62

1 | 37252 | 6,28 | 390,45 | 6,59 | 407,51 | 6,87 | 423,83 | 7,15 | 439,47 | 7,41 | 45452 | 7,67
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340/300 HomMuHanbHbIN BHYTpeHHU guameTp (d) 300 mm

i=0,001 i=0,002 i=0,003 i=0,004 i=0,005 i=0,006
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 6,73 0,39 10,43 0,61 13,31 0,77 15,76 0,92 17,93 1,04 19,89 1,16
0,4 11,77 0,46 18,15 0,72 23,11 0,91 27,32 1,08 31,04 1,23 34,41 1,36
0,5 18,09 0,52 27,79 0,80 35,33 1,02 41,72 1,21 47,36 1,37 52,45 1,52
0,6 24,84 0,57 38,07 0,87 48,35 1,10 57,05 1,30 64,72 1,48 71,66 1,64
0,7 30,94 0,60 47,36 0,91 60,10 1,16 70,88 1,37 80,38 1,55 88,97 1,72
0,8 36,11 0,61 55,25 0,93 70,09 1,18 82,64 1,39 93,71 1,58 103,71 1,75
0,9 39,24 0,60 60,08 0,92 76,23 1,16 89,89 1,37 101,94 1,56 112,84 1,72

1 36,16 0,52 55,58 0,80 70,66 1,02 83,44 1,21 94,71 1,37 104,91 1,52

0,3 21,70 1,26 23,38 1,36 24,95 1,45 26,45 1,54 27,87 1,62 29,22 1,70
0,4 37,50 1,48 40,38 1,60 43,08 1,70 45,64 1,80 48,06 1,90 50,38 1,99
0,5 57,14 1,65 61,50 1,78 65,59 1,90 69,46 2,01 73,13 2,12 76,64 2,22
0,6 | 78,03 1,78 83,96 1,92 89,52 2,05 94,78 2,17 99,77 2,28 104,53 2,39
0,7 96,87 1,87 104,21 2,01 111,09 2,14 117,60 2,27 123,77 2,39 129,67 2,50
0,8 | 112,90 1,90 121,45 2,05 129,47 2,18 137,04 2,31 144,23 2,43 151,10 2,55
0,9 | 122,84 1,88 132,15 2,02 140,88 2,15 149,13 2,28 156,96 2,40 164,44 2,51

1 114,28 1,65 123,00 1,78 131,18 1,90 138,92 2,01 146,26 2,12 153,28 2,22

0,3 30,52 1,77 31,77 1,85 32,97 1,92 34,14 1,98 35,26 2,05 36,36 2,11
0,4 52,60 2,08 54,74 2,16 56,79 2,24 58,78 2,32 60,71 2,40 62,58 2,47
0,5 80,00 2,32 83,23 2,41 86,34 2,50 89,34 2,59 92,25 2,67 95,08 2,75
0,6 | 109,10 2,49 113,48 2,59 117,71 2,69 121,79 2,78 125,75 2,87 129,58 2,96
0,7 | 135,32 2,61 140,75 2,71 145,98 2,82 151,03 2,91 155,92 3,01 160,66 3,10
0,8 | 157,67 2,66 163,99 2,77 170,08 2,87 175,96 2,97 181,65 3,06 187,17 3,16
0,9 | 171,60 2,62 178,48 2,73 185,11 2,83 191,51 2,92 197,71 3,02 203,72 3,11

1 159,99 2,32 166,45 2,41 172,67 2,50 178,69 2,59 184,51 2,67 190,15 2,75

0,3 38,46 2,24 40,45 2,35 42,35 2,46 44,17 2,57 45,91 2,67 47,60 2,77
0,4 | 66,16 2,61 69,56 2,75 72,80 2,88 75,90 3,00 78,89 3,12 81,76 3,23
0,5 | 100,49 2,91 105,62 3,06 110,52 3,20 115,21 3,34 119,71 3,47 124,05 3,59
0,6 | 136,93 3,13 143,90 3,29 150,55 3,44 156,91 3,59 163,02 3,73 168,91 3,86
0,7 | 169,75 3,27 178,37 3,44 186,60 3,60 194,47 3,75 202,02 3,90 209,30 4,04
0,8 | 197,75 3,33 207,79 3,50 217,36 3,66 226,51 3,82 235,31 3,97 243,78 4,11
0,9 | 215,25 3,29 226,18 3,45 236,61 3,61 246,58 3,77 256,16 3,91 265,39 4,05

1 200,98 2,91 211,25 3,06 221,04 3,20 230,42 3,34 239,42 3,47 248,10 3,59

0,3 55,25 3,21 61,95 3,60 67,97 3,95 73,48 4,27 78,58 4,57 82,01 4,77
0,4 | 94,80 3,75 106,21 4,20 116,46 4,60 125,83 4,97 134,52 5,32 140,34 5,55
0,5 | 143,73 4,16 160,95 4,66 176,41 5,11 190,54 5,52 203,62 5,90 212,40 6,15
0,6 | 195,62 4,47 218,96 5,00 239,92 5,48 259,08 5,92 276,82 6,33 288,72 6,60
0,7 | 242,32 4,67 271,18 5,23 297,09 5,73 320,76 6,19 342,68 6,61 357,39 6,89
0,8 | 282,20 4,76 315,78 5,33 345,92 5,83 373,47 6,30 398,97 6,73 416,07 7,02
0,9 | 307,25 4,69 343,83 5,25 376,68 5,75 406,69 6,21 434,47 6,64 453,11 6,92

1 287,47 4,16 321,89 4,66 352,81 5,11 381,08 5,562 407,25 5,90 424,81 6,15

0,3 87,85 5,11 92,11 5,35 96,17 5,59 100,05 5,82 101,64 5,91 107,35 6,24
04 | 15028 | 594 | 15752 | 6,22 | 164,41 | 650 | 171,01 | 6,76 | 173,71 | 6,86 | 183,41 | 7,25
0,5 | 227,37 6,58 238,28 6,90 248,66 7,20 258,59 7,49 262,66 7,61 277,26 8,03
0,6 | 309,00 7,06 323,78 7,40 337,85 7,72 351,30 8,03 356,82 8,16 376,59 8,61
0,7 | 382,44 7,38 400,70 7,73 418,08 8,06 434,69 8,38 441,51 8,51 465,93 8,99
0,8 | 445,22 7,51 466,46 7,87 486,68 8,21 506,00 8,53 513,93 8,67 542,33 9,15
0,9 | 484,88 7,41 508,02 7,76 530,05 8,10 551,11 8,42 559,75 8,55 590,70 9,02

1 | 45474 | 658 | 47656 | 6,90 | 497,33 | 7,20 | 517,18 | 7,49 | 52533 | 7,61 | 554,52 | 8,03
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400/348 HomuHanbHbIM HaPYXHbIN auameTtp (D) 400 mm

i=0,001 i=0,002 i=0,003 i=0,004 i=0,005 i=0,006
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 10,58 0,45 16,24 0,68 20,65 0,87 24,39 1,03 27,69 1,17 30,67 1,29
0,4 18,47 0,53 28,23 0,81 35,80 1,03 42,22 1,21 47,87 1,37 52,99 1,52
0,5 28,34 0,60 43,18 0,91 54,67 1,15 64,40 1,35 72,97 1,53 80,72 1,70
0,6 38,88 0,64 59,11 0,98 74,77 1,24 88,00 1,46 99,66 1,65 110,20 1,83
0,7 48,41 0,68 73,49 1,03 92,90 1,30 109,29 1,53 123,74 1,73 136,78 1,92
0,8 | 56,49 0,69 85,71 1,05 108,32 1,33 127,41 1,56 144,23 1,77 159,42 1,95
0,9 61,41 0,68 93,22 1,03 117,82 1,31 138,61 1,54 156,92 1,74 173,46 1,92

1 56,68 0,60 86,35 0,91 109,35 1,15 128,80 1,35 145,94 1,53 161,44 1,70

0,3 33,42 1,41 35,97 1,52 38,37 1,62 40,64 1,71 44,85 1,89 48,72 2,06
0,4 57,69 1,66 62,07 1,78 66,17 1,90 70,05 2,01 77,25 2,22 83,85 2,41
0,5 87,84 1,85 94,46 1,99 100,67 2,12 106,53 2,24 117,42 2,47 127,41 2,68
0,6 | 119,88 1,99 128,88 2,14 137,32 2,28 145,29 2,41 160,08 2,66 173,64 2,88
0,7 | 148,76 2,08 159,90 2,24 170,35 2,39 180,21 2,52 198,51 2,78 215,29 3,01
0,8 | 173,37 2,12 186,34 2,28 198,50 2,43 209,98 2,57 231,28 2,83 250,81 3,07
0,9 | 188,66 2,09 202,78 2,25 216,02 2,40 228,52 2,53 251,73 2,79 273,00 3,03

1 175,67 1,85 188,91 1,99 201,33 2,12 213,06 2,24 234,84 2,47 254,81 2,68

0,3 52,31 2,21 48,72 2,06 50,55 2,13 52,31 2,21 54,02 2,28 55,68 2,35
0,4 | 89,99 2,58 83,85 2,41 86,97 2,50 89,99 2,58 92,91 2,67 95,74 2,75
0,5 | 136,68 2,87 127,41 2,68 132,12 2,78 136,68 2,87 141,09 2,97 145,36 3,06
0,6 | 186,23 3,09 173,64 2,88 180,04 2,99 186,23 3,09 192,22 3,19 198,02 3,29
0,7 | 230,86 3,23 215,29 3,01 223,21 3,13 230,86 3,23 238,27 3,34 245,45 3,44
0,8 | 268,94 3,29 250,81 3,07 260,03 3,18 268,94 3,29 277,56 3,40 285,91 3,50
0,9 | 292,74 3,25 273,00 3,03 283,04 3,14 292,74 3,25 302,13 3,35 311,23 3,45

1 273,35 2,87 254,81 2,68 264,24 2,78 273,35 2,87 282,17 2,97 290,72 3,06

0,3 58,86 2,48 61,88 2,61 64,76 2,73 67,51 2,85 70,16 2,96 72,71 3,07
0,4 | 101,16 2,90 106,31 3,05 111,22 3,19 115,92 3,33 120,44 3,45 124,78 3,58
0,5 | 158,56 3,23 161,33 3,39 168,75 3,55 175,84 3,70 182,66 3,84 189,21 3,98
0,6 | 209,14 3,47 219,70 3,65 229,76 3,81 239,38 3,97 248,63 4,13 257,53 4,27
0,7 | 259,21 3,63 272,26 3,81 284,70 3,99 296,60 4,15 308,03 4,31 319,04 4,47
0,8 | 301,92 3,70 317,11 3,88 331,59 4,06 345,44 4,23 358,74 4,39 371,55 4,55
0,9 | 328,67 3,64 345,22 3,83 360,99 4,00 376,09 4,17 390,57 4,33 404,52 4,49

1 307,11 3,23 322,66 3,39 337,49 3,55 351,68 3,70 365,31 3,84 378,43 3,98

0,3 84,30 3,56 94,43 3,98 103,54 4,37 111,86 4,72 121,32 5,12 126,79 5,35
0,4 | 144,52 4,15 161,77 4,64 177,26 5,09 191,43 5,49 207,50 5,95 216,80 6,22
0,5 | 218,99 4,60 245,00 5,15 268,36 5,64 289,71 6,09 313,93 6,60 327,93 6,90
0,6 | 297,91 4,94 333,19 5,53 364,85 6,05 393,79 6,53 426,61 7,08 445,58 7,39
0,7 | 368,96 5,17 412,56 5,78 451,69 6,32 487,44 6,82 527,99 7,39 551,43 7,72
0,8 | 429,63 5,26 480,36 5,88 525,89 6,44 567,48 6,95 614,65 7,53 641,92 7,86
0,9 | 467,80 5,19 523,08 5,80 572,68 6,35 618,00 6,85 669,40 7,42 699,11 7,75

1 437,97 4,60 490,01 5,15 536,72 5,64 579,42 6,09 627,86 6,60 655,87 6,90

TPYBHBM 3ABOJ

0,3 | 133,58 5,64 140,02 5,91 146,15 6,17 152,01 6,41 157,63 6,65 163,03 6,88
0,4 | 228,34 6,55 239,28 6,86 249,69 7,16 259,63 7,45 269,17 7,72 278,35 7,99
0,5 | 345,32 7,26 361,78 7,61 377,45 7,94 392,43 8,25 406,79 8,55 420,60 8,84
06 | 469,14 | 7,78 | 491,44 | 8,15 | 512,67 | 8,51 | 532,95 | 8,84 | 552,40 | 9,17 | 571,10 | 9,48
0,7 | 580,52 8,13 608,07 8,51 634,29 8,88 659,34 9,23 683,35 9,57 706,45 9,89
08 | 675,76 | 827 | 707,81 | 867 | 738,30 | 9,04 | 767,44 | 9,40 | 79537 | 9,74 | 822,23 | 10,07
0,9 | 735,99 8,16 770,92 8,55 804,15 8,92 835,90 9,27 866,34 9,61 895,62 9,93

1 | 69064 | 7,26 | 72357 | 7,61 | 754,91 | 7,94 | 784,86 | 8,25 | 813,58 | 8,55 | 841,20 | 8,84
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500/432 HomuHanbHbIN HaPYXHbI auameTtp (D) 500 mm

i=0,001 i=0,002 i=0,003 i=0,004 i=0,005 i=0,006
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 19,32 0,53 29,34 0,81 37,11 1,02 43,69 1,20 49,49 1,32 54,73 1,50
0,4 33,65 0,63 50,89 0,95 64,23 1,20 75,50 1,41 85,43 1,55 94,40 1,76
0,5 51,54 0,71 77,73 1,07 97,95 1,34 115,03 1,58 130,07 1,73 143,65 1,96
0,6 70,64 0,77 106,31 1,15 133,84 1,45 157,07 1,70 177,51 1,86 195,97 2,12
0,7 87,88 0,80 132,10 1,21 166,20 1,52 194,97 1,78 220,28 1,95 243,13 2,21
0,8 102,52 0,82 154,03 1,23 193,75 1,55 227,25 1,82 256,72 1,99 283,32 2,26
0,9 111,47 0,81 167,54 1,21 210,79 1,53 247,25 1,79 279,35 1,96 308,32 2,22

1 108,09 0,70 155,46 1,06 195,91 1,34 230,06 1,57 260,13 1,78 287,29 1,96

0,3 59,55 1,63 64,03 1,76 68,23 1,87 72,20 1,98 79,58 2,18 86,34 2,37
0,4 | 102,64 1,92 110,30 2,06 117,49 2,19 124,27 2,32 136,87 2,55 148,41 2,77
0,5 | 156,11 2,14 167,70 2,29 178,56 2,44 188,82 2,58 207,85 2,84 225,30 3,08
0,6 | 212,91 2,30 228,65 2,47 243,41 2,63 257,34 2,78 283,19 3,06 306,87 3,31
0,7 | 264,10 2,41 283,58 2,58 301,84 2,75 319,07 2,91 351,04 3,20 380,34 3,46
0,8 | 307,73 2,45 330,40 2,63 351,66 2,80 371,72 2,96 408,93 3,26 443,02 3,53
0,9 | 334,90 2,42 359,60 2,59 382,75 2,76 404,60 2,92 445,13 3,21 482,27 3,48

1 312,23 2,14 335,40 2,29 357,13 2,44 377,64 2,58 415,70 2,84 450,59 3,08

0,3 | 92,62 2,54 86,34 2,37 89,54 2,46 92,62 2,54 95,61 2,62 98,51 2,70
0,4 | 159,13 2,97 148,41 2,77 153,87 2,87 159,13 2,97 164,23 3,06 169,17 3,16
0,5 | 241,48 3,30 225,30 3,08 233,53 3,19 241,48 3,30 249,18 3,41 256,64 3,51
0,6 | 328,84 3,55 306,87 3,31 318,05 3,43 328,84 3,55 339,29 3,66 349,41 3,77
0,7 | 407,51 3,71 380,34 3,46 394,16 3,59 407,51 3,71 420,42 3,83 432,95 3,94
0,8 | 474,64 3,78 443,02 3,53 459,11 3,66 474,64 3,78 489,68 3,90 504,25 4,02
0,9 | 516,71 3,73 482,27 3,48 499,79 3,60 516,71 3,73 533,09 3,85 548,96 3,96

1 482,97 3,30 450,59 3,08 467,06 3,19 482,97 3,30 498,36 3,41 513,28 3,51

0,3 | 104,07 2,86 109,34 3,01 114,37 3,15 119,18 3,28 123,80 3,41 128,25 3,52
0,4 | 178,64 3,33 187,63 3,51 196,20 3,67 204,39 3,83 212,26 3,98 219,84 4,10
0,5 | 270,94 3,71 284,50 3,91 297,43 4,08 309,80 4,25 321,67 4,42 333,11 4,56
0,6 | 368,81 3,98 387,22 4,19 404,75 4,38 421,53 4,57 437,64 4,74 453,14 4,89
0,7 | 456,93 4,16 479,69 4,38 501,37 4,58 522,11 4,77 542,02 4,95 561,18 5,11
0,8 | 532,16 4,24 558,64 4,47 583,87 4,67 608,00 4,86 631,16 5,04 653,46 5,20
0,9 | 579,37 4,18 608,21 4,40 635,70 4,60 661,99 4,79 687,24 4,97 711,53 5,13

1 541,88 3,71 569,01 3,89 594,86 4,07 619,60 4,24 643,35 4,40 666,21 4,56

0,3 | 148,45 4,07 166,11 4,56 181,97 4,99 195,48 5,37 209,90 5,76 222,34 6,10
0,4 | 254,23 4,74 284,28 5,31 311,24 5,81 334,20 6,24 358,70 6,69 379,83 7,09
0,5 | 384,96 5,27 430,24 5,88 470,88 6,44 505,46 6,91 542,36 7,42 574,17 7,85
0,6 | 523,45 5,65 584,83 6,31 639,90 6,91 686,75 7,41 736,74 7,95 779,83 8,42
0,7 | 648,07 5,90 723,93 6,59 791,97 7,21 849,84 7,74 911,59 8,30 964,81 8,79
0,8 | 754,56 6,01 842,81 6,71 921,96 7,34 989,28 7,88 1061,11 8,45 1123,02 | 8,94
0,9 | 821,68 5,93 917,83 6,62 1004,08 | 7,24 1077,45| 7,77 1155,72| 8,34 1223,18 | 8,82

1 769,92 5,27 860,49 5,88 941,76 6,44 1010,91 6,91 1084,71 7,42 1148,33 | 7,85

0,3 | 234,26 6,43 245,46 6,74 256,11 7,03 266,30 7,31 276,06 7,58 285,46 7,84
04 | 400,08 | 7,47 | 419,09 | 7,82 | 437,17 | 8,16 | 454,45 | 848 | 471,02 | 8,79 | 486,96 | 9,09
0,5 | 604,66 8,27 633,26 8,66 660,48 9,03 686,49 9,39 711,42 9,73 735,40 10,06
0,6 | 821,13 8,86 859,86 9,28 896,72 9,68 931,93 10,06 | 965,68 10,42 | 998,15 10,77
0,7 [1015,82| 9,25 1063,66 | 9,69 1109,17| 10,10 | 1152,66 | 10,50 [ 1194,33 | 10,88 | 123442 | 11,24
0,8 [1182,34| 9,42 1237,99 | 9,86 1290,93 | 10,28 | 1341,50| 10,68 | 1389,97 | 11,07 | 1436,59 | 11,44
09 [1287,84| 9,29 [1348,48| 9,73 |1406,17 | 10,14 | 1461,29| 10,54 |1514,12| 10,92 |1564,93 | 11,29
1 1209,32 | 8,27 1266,53 | 8,66 1320,96 | 9,03 1372,98 | 9,39 |1422,83| 9,73 1470,80 | 10,06
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630/542 HomuHanbHbI HapYXHbIN auameTtp (D) 630 mm

i=0,002 i=0,003 i=0,004 i=0,005 i=0,006
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 36,28 0,64 54,54 0,95 68,66 1,19 80,58 1,40 91,09 1,58 100,81 1,75
0,4 63,04 0,75 94,40 1,12 118,61 1,40 139,02 1,64 156,99 1,86 173,62 2,05
0,5 96,40 0,84 143,99 1,25 180,67 1,57 211,58 1,83 238,77 2,07 263,91 2,29
0,6 | 131,95 0,90 196,75 1,35 246,65 1,69 88,68 1,98 325,63 2,23 359,79 2,46
0,7 | 164,05 0,95 244,36 1,41 306,15 1,77 358,17 2,07 403,91 2,33 446,18 2,58
0,8 191,33 0,97 284,87 1,44 356,82 1,80 417,39 2,11 470,62 2,38 519,84 2,63
0,9 | 208,08 0,95 309,90 1,42 388,24 1,78 454,20 2,08 512,19 2,34 565,79 2,59

1 192,76 0,84 287,98 1,25 361,34 1,57 423,16 1,83 477,54 2,07 527,82 2,29

0,3 | 109,54 1,91 117,65 2,05 125,26 2,18 132,45 2,31 139,28 2,42 145,10 2,53
0,4 | 188,54 2,23 202,40 2,40 215,39 2,55 227,66 2,69 239,31 2,83 249,24 2,95
0,5 | 286,47 2,48 307,42 2,67 327,05 2,84 345,58 3,00 363,17 3,15 378,17 3,28
0,6 | 390,43 2,67 418,88 2,87 445,54 3,05 470,70 3,22 494,58 3,39 514,93 3,52
0,7 | 484,08 2,80 519,28 3,00 552,26 3,19 583,38 3,37 612,91 3,54 638,08 3,69
0,8 | 563,96 2,85 604,93 3,05 643,31 3,25 679,53 3,43 713,89 3,61 743,18 3,75
0,9 | 613,84 2,81 658,47 3,01 700,27 3,20 739,72 3,38 777,16 3,55 809,07 3,70

1 572,93 2,48 614,83 2,67 654,10 2,84 691,17 3,00 726,35 3,15 756,34 3,28

0,3 | 152,02 2,65 158,01 2,75 163,79 2,85 169,36 2,95 174,76 3,04 179,99 3,13
0,4 | 261,05 3,09 271,26 3,21 281,10 3,33 290,61 3,44 299,80 3,55 308,72 3,65
0,5 | 396,00 3,43 411,43 3,57 426,28 3,70 440,63 3,82 454,50 3,94 467,96 4,06
0,6 | 539,13 3,69 560,06 3,83 580,22 3,97 599,68 4,10 618,50 4,23 636,75 4,36
0,7 | 668,01 3,86 693,89 4,01 718,81 4,15 742,87 4,29 766,14 4,42 788,70 4,55
0,8 | 778,02 3,93 808,13 4,08 837,13 4,23 865,13 4,37 892,21 4,51 918,46 4,64
0,9 | 847,01 3,87 879,82 4,02 911,41 4,17 941,92 4,31 971,42 4,44 11000,02 | 4,57

1 792,01 3,43 822,85 3,57 852,56 3,70 881,25 3,82 909,01 3,94 935,91 4,06

0,3 | 190,02 3,31 199,09 3,46 208,13 3,62 216,79 3,77 225,11 3,92 233,63 4,07
0,4 | 325,80 3,86 341,25 4,04 356,66 4,22 371,40 4,39 385,55 4,56 400,05 4,73
0,5 | 493,73 4,28 517,03 4,48 540,27 4,69 562,50 4,88 583,84 5,06 605,69 5,25
0,6 | 671,71 4,60 703,31 4,81 734,82 5,03 764,97 5,24 793,90 5,43 823,53 5,64
0,7 | 831,91 4,80 870,98 5,03 909,93 5,25 947,19 5,47 982,94 5,68 1019,56 | 5,89
0,8 | 968,74 4,89 1014,20 | 5,12 1059,53 | 5,35 |[1102,87 | 5,57 |114447| 578 1187,06 | 5,99
0,9 | 1054,80 | 4,82 1104,33 | 5,05 1153,70 | 5,28 1200,92 | 5,49 1246,25| 5,70 | 1292,67| 5,91

1 987,45 4,28 1034,06 | 4,48 1080,54 | 4,69 1125,00 | 4,88 |1167,68 | 5,06 |1211,38| 5,25

0,3 | 270,03 4,70 301,82 5,25 330,36 5,75 356,45 6,20 380,58 6,62 403,14 7,02
0,4 | 461,95 5,47 516,01 6,11 564,50 6,68 608,80 7,20 649,79 7,69 688,08 8,14
0,5 | 699,00 6,06 780,43 6,77 853,46 7,40 920,16 7,98 981,86 8,52 |1039,48 | 9,02
0,6 | 949,99 6,50 1060,34 | 7,26 1159,28 | 7,93 | 1249,63| 8,55 |1333,18| 9,13 1411,22 | 9,66
0,7 [ 1175,83| 6,79 1312,15| 7,58 1434,37 | 8,28 154596 | 8,93 1649,15| 9,52 1745,52 | 10,08
0,8 | 1368,86 | 6,91 1527,44 | 7,71 1669,61 8,43 1799,41 9,09 1919,44| 9,69 |2031,52| 10,26
0,9 | 1490,76 | 6,82 1663,57 | 7,61 1818,50 | 8,32 1959,94 | 8,96 |2090,75| 9,56 |2212,90| 10,12

1 1397,99 | 6,06 1560,85 | 6,77 | 1706,92| 7,40 1840,32 | 7,98 1963,71 8,52 |2078,97 | 9,02

0,3 | 424,38 7,39 444,49 7,74 463,60 8,07 481,92 8,39 499,45 8,69 516,32 8,99
0,4 | 724,11 8,57 758,24 8,97 790,66 9,36 821,72 9,72 851,46 10,08 | 880,06 10,41
0,5 [1093,71 9,49 1145,05| 9,93 1193,83 | 10,35 | 1240,55| 10,76 | 128528 | 11,15 | 1328,28 | 11,52
0,6 | 1484,64 | 10,16 | 1554,15| 10,64 | 1620,18 | 11,09 | 1683,43 | 11,52 | 1743,96 | 11,94 | 1802,17 | 12,34
0,7 [1836,19| 10,60 |1922,01| 11,10 | 2003,54| 11,57 |2081,62| 12,02 |2156,36 | 12,45 |2228,22| 12,87
0,8 [2136,97 | 10,79 |2236,78 | 11,30 | 2331,60 | 11,77 |2422,42| 12,23 |2509,33 | 12,67 |2592,89 | 13,09
0,9 [2327,83| 10,65 |2436,62| 11,14 |2539,96 | 11,62 | 263894 | 12,07 |2733,67 | 12,50 |2824,75| 12,92

1 2187,42 | 9,49 |2290,10| 9,93 |2387,66| 10,35 |2481,10| 10,76 |2570,56| 11,15 |[2656,56 | 11,52
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925/800 HoMUHanbHbIN BHyTpeHHUi auametp (d) 800 mm

i=0,001

i=0,002

i=0,005

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

0,3 92,21 0,75 137,42 1,12 172,27 1,40 201,64 1,64 227,49 1,85
0,4 159,83 0,88 237,39 1,31 297,05 1,64 347,29 1,92 391,46 2,16
0,5 244,03 0,99 361,59 1,47 451,92 1,83 527,92 2,14 594,70 2,41
0,6 333,68 1,07 493,65 1,58 616,45 1,97 719,73 2,30 810,44 2,59
0,7 414,56 1,12 612,70 1,65 764,73 2,06 892,55 2,41 1004,78 2,71
0,8 483,36 1,14 714,11 1,69 891,11 2,10 1039,90 2,45 1170,53 2,76
0,9 525,78 1,12 777,01 1,66 969,77 2,07 1131,81 2,42 1274,10 2,72

1 488,06 0,99 723,18 1,47 903,84 1,83 1055,84 2,14 1189,39 2,41

0,3 250,81 2,04 272,22 2,21 292,10 2,38 310,74 2,53 328,34 2,67
0,4 431,29 2,38 467,84 2,59 501,77 2,77 533,56 2,95 563,57 3,12
0,5 654,90 2,65 710,11 2,88 761,36 3,09 809,38 3,28 854,67 3,46
0,6 892,20 2,85 967,15 3,09 1036,72 3,32 1101,88 3,52 1163,35 3,72
0,7 1105,92 2,98 1198,64 3,23 1284,68 3,47 1365,26 3,68 1441,27 3,89
0,8 1288,26 3,04 1396,17 3,29 1496,30 3,53 1590,08 3,75 1678,53 3,96
0,9 1402,33 3,00 1519,87 3,25 1628,94 3,48 1731,10 3,70 1827,46 3,91

1 1309,81 2,65 1420,23 2,88 1522,73 3,09 1618,75 3,28 1709,35 3,46

0,3 360,97 2,94 390,87 3,18 418,61 3,40 444,58 3,62 469,07 3,81
0,4 619,19 3,42 670,14 3,71 717,39 3,97 761,60 4,21 803,29 4,44
0,5 938,63 3,80 | 101551 | 4,12 | 1086,78 | 4,40 | 1153,47 | 4,67 | 121633 | 4,93
0,6 127727 | 4,09 | 138155 | 4,42 | 147821 | 4,73 | 1568,64 | 5,02 | 1653,87 | 5,29
0,7 1582,11 | 4,27 | 1711,03 | 4,62 | 1830,51 | 4,94 | 1942,29 | 524 | 2047,63 | 5,53
0,8 1842,43 | 4,35 | 1992,44 | 470 | 2131,46 | 503 | 2261,51 | 5,34 | 2384,07 | 5,63
0,9 2006,01 | 4,29 | 216944 | 464 | 232091 | 4,96 | 246260 | 526 | 2596,14 | 5,55

1 1877,27 | 3,80 | 2031,02 | 4,12 | 217356 | 4,40 | 2306,93 | 4,67 | 243265 | 4,93

0,3 492,30 4,00 514,44 4,18 535,61 4,36 555,94 4,52 575,51 4,68
0,4 842,82 4,66 880,48 4,87 916,51 5,07 951,08 5,26 984,36 5,44
0,5 1275,93 5,17 1332,70 5,40 1386,99 5,62 1439,10 5,83 1489,25 6,04
0,6 1734,67 5,55 1811,63 5,79 1885,23 6,03 1955,85 6,26 2023,81 6,47
0,7 2147,48 5,80 2242,58 6,05 2333,52 6,30 2420,78 6,53 2504,75 6,76
0,8 2500,24 5,90 2610,88 6,16 2716,68 6,41 2818,19 6,65 2915,88 6,88
0,9 2722,72 5,82 2843,27 6,08 2958,56 6,32 3069,17 6,56 3175,61 6,79

1 2551,85 5,17 2665,39 5,40 2773,99 5,62 2878,20 5,83 2978,49 6,04

0,3 664,26 5,40 741,74 6,03 811,26 6,60
0,4 1135,21 6,28 1266,83 7,00 1384,87 7,66
0,5 1716,48 6,96 1914,69 7,76 2092,37 8,48
0,6 2331,71 7,46 2600,21 8,32 2840,85 9,09
0,7 2885,13 7,79 3216,77 8,68 3513,98 9,48
0,8 3358,37 7,92 3744,13 8,84 4089,82 9,65
0,9 3657,79 7,82 4078,18 8,72 4454,91 9,52

1 3432,96 6,96 3829,37 7,76 4184,74 8,48
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1140/1000 HomuHanbHbIN BHYyTpeHHUM guameTp (d) 1000 mm

i=0,001 i=0,002 i=0,003 i=0,004 i=0,005

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

0,3 169,74 0,89 251,04 1,31 313,54 1,64 366,14 1,91 412,38 2,15
0,4 293,67 1,04 432,98 1,54 539,87 1,91 629,75 2,23 708,69 2,51
0,5 447,80 1,16 658,81 1,71 820,52 2,13 956,40 2,49 1075,68 2,80
0,6 611,79 1,26 898,76 1,84 1118,51 2,29 1303,07 2,67 1465,02 3,01
0,7 759,67 1,32 1115,02 1,93 1386,98 2,40 1615,32 2,80 1815,65 3,14
0,8 885,56 1,34 1299,31 1,97 1615,91 2,45 1881,69 2,85 2114,86 3,20
0,9 963,43 1,32 1413,97 1,94 1758,78 2,41 2048,26 2,81 2302,24 3,16

895,60 1,16 1317,62 1,71 1641,05 2,13 1912,80 2,49 2151,36 2,80

0,3 454,07 2,37 492,31 2,57 527,82 2,75 561,08 2,93 592,47 3,09
0,4 779,84 2,77 845,06 3,00 905,60 3,21 962,29 3,41 1015,77 3,60
0,5 1183,14 3,08 1281,62 3,33 1373,00 3,57 1458,56 3,79 1539,26 4,00
0,6 1610,90 3,30 1744,55 3,58 1868,53 3,83 1984,62 4,07 2094,09 4,30
0,7 1996,06 3,46 2161,34 3,74 2314,64 4,01 2458,17 4,26 2593,50 4,49
0,8 2324,82 3,52 2517,16 3,81 2695,56 4,08 2862,57 4,33 3020,04 4,57
0,9 2530,95 3,47 2740,48 3,76 2934,83 4,02 3116,78 4,27 3288,34 4,51

2366,29 3,08 2563,25 3,33 2746,00 3,57 2917,13 3,79 3078,53 4,00

0,3 650,66 3,39 703,95 3,67 753,37 3,93 799,61 4,17 843,21 4,40
0,4 1114,89 3,95 1205,62 4,28 1289,72 4,57 1368,40 4,85 1442,56 5,12
0,5 1688,78 4,39 1825,61 4,75 1952,40 5,08 2071,02 5,38 2182,79 5,67
0,6 2296,87 4,71 2482,41 5,09 2654,33 5,45 2815,12 5,78 2966,61 6,09
0,7 2844,16 4,92 3073,49 5,32 3285,95 5,69 3484,65 6,03 3671,84 6,36
0,8 3311,70 5,01 3578,52 5,42 3825,70 5,79 4056,87 6,14 4274,65 6,47
0,9 3606,10 4,94 3896,81 5,34 4166,13 5,71 4418,02 6,06 4655,31 6,38

3377,56 4,39 3651,22 4,75 3904,82 5,08 4142,05 5,38 4365,58 5,67

0,3 884,55 4,61 923,94 4,82 961,61 5,02 997,77 5,21 1032,57 5,39
0,4 1512,86 5,37 1579,82 5,60 1643,86 5,83 1705,31 6,05 1764,45 6,26
0,5 2288,72 5,95 2389,62 6,21 2486,09 6,46 2578,66 6,70 2667,72 6,93
0,6 3110,19 6,38 3246,91 6,66 3377,64 6,93 3503,06 7,19 3623,73 7,43
0,7 3849,24 6,66 4018,16 6,96 4179,67 7,24 4334,60 7,50 4483,67 7,76
0,8 4481,02 6,78 4677,53 7,08 4865,41 7,36 5045,64 7,64 5219,04 7,90
0,9 4880,19 6,69 5094,32 6,98 5299,05 7,26 5495,45 7,53 5684,40 7,79

4577,45 6,5 4779,24 6,21 4972,19 6,46 5157,32 6,70 5335,45 6,93

i=0,04 i=0,05 i=0,06

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

0,3 1190,30 | 6,21 1327,93 | 6,93 | 1451,35 | 7,57
0,4 2032,38 | 7,21 2266,04 | 8,04 | 247547 | 8,78
0,5 3071,16 | 7,98 | 342285 | 890 | 3738,00 | 9,72
0,6 4170,21 8,56 | 4646,49 | 9,53 | 5073,19 | 10,41
0,7 5158,67 | 8,93 | 5746,86 | 9,95 | 6273,75 | 10,86
0,8 6004,18 | 9,09 | 6688,31 | 10,12 | 7301,12 | 11,05
0,9 6540,03 | 8,97 | 728561 9,99 | 7953,48 | 10,90

1 6142,32 | 7,98 | 684571 8,00 | 7476,01 9,72
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Mpunoxexnne I
Ceoicrea NN roppuposanHbix Tpy6 MKATMJIACT ¢ asyxcnoitHoi cTeHKoM

MpownaeeneHHblie MM rodpprposaHHbie TPyl MKAMJIACT [okHBI COOTBETCTBOBAThL XapakTEPUCTMKAM, YKa3aH-
HbiM B Tabnuue 1. OcHoBHble nabopatopHkie ncnbitaHus MM roppuposanHbix Tpyd NKAMJIACT B cooTBETCTBUU
c TY 2248-005-50049230-2011 npmnBeaeHsl Ha puc. 6.1-6.3.

Tabnmuya . 1
CeoiicTea roppupoBaHHbIX NonMnponuneHoBbix Tpyo UKAMJIACT

MeTon
HanmeHoBaHue noka3arens 3HayeHue nokasarens >
ncnbiTaHWU
BHewHui Bug, BHYTpPEHHSS 1 BHELLHAS NOBEPXHOCTU Mo7.2TY
TpYyO [OMKHBI ObITb POBHLIMU, 6€3 NYCTOT,
HEOJHOPOAHOCTEN, MOTEKOB, MHOPOAHbIX
BKJIIOYEHWUI 1 TPELLMH. MNpodunb oomkeH
ObITb POBHBIM, CUMMETPUYHBLIM,
6e3 nedekToB. Topubl TPYObI AOMKHbI ObITh
nepneHanKynspHbl ee NPOA0SIbHOM OCH.
LiBeT Tpy6:
- HapY>XHbIl CJI0M TeppPakoTOBbI, OAHOPOAHOIrO
OTTEHKA W MIHTEHCUBHOCTM MO BCEV NOBEPXHOCTH,
- BHYTPEHUI Cnol 6enbii, 0QHOPOAHOIO OTTEHKA
1N MHTEHCMBHOCTW MO BCEW MOBEPXHOCTM.
[eomeTpuyeckme pasmepsl COoOTBETCTBUE PA3MEPOB, yKa3aHHbIM B Tabnvue 1. Mo7.4TY
M3meHeHne gnnHel Tpy6 nocne 3,0 Mo rOCT 27078
nporpesa, %, He 6onee n7.5TY
Konbuesas (nepumeTtpuydeckas) 8 Mo7.6TY
XECTKOCTb, KIa, He MeHee
CTOMKOCTb K yaapy nagaroLwmm Beas paspyLwieHui nCO 3127
rpysom maccom 0,8 kr mno7.7TY
npu temnepatype mmHyc 20 °C
(B ycnoBumsix TepMOCTaTUPOBaHMNA)
[epMeTn4HOCTb CoeanHeHus Tpyobl Bes3 npr3HakoB HApYLLUEHNSA FEPMETUHHOCTM Mo7.8TY
npw BHyTpeHHeM pasneHun 0,1 MlMa
npu Temnepatype 20 °C
nocine UCMNbITaHUN B Te4eHne 15 muH

/JlaHHble CcBOVICTBA NOATBEPXAEHbLI PE3Y/IbTaTaMU UCTbITaHWUI B 1a60PaTopum MHXEHEPHOro 060pyA0BaHS
r'Yr «HWW Mocctpori». 3aknodeHne Ne24 ot 26.12.2011.

Puc. 6.1. Puc. 6.2. Puc. 6.3.
UcnbitaHne TpyObI WcnbitaHne coeanHeHnii UcneitaHne
Ha KOJIbLIEBYIO XECTKOCTb rogpupoBaHHbIX TPYO Ha yAapHYIO MPOYHOCTb

www.icaplast.ru
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BO&OKAHAA L

CARKT-NETEPEYPTA

focyaapcTBeHHOE YHUTAPHOE NpeAnpusTie .
«(BOAOKAHAA CAHKT-TIETEPBYPTAn r CHERATEHOMY AUPCISIORY
chbuanan OOO ((HRAHJILACT))
uBoaooTBeaeHne CaHkT-NeTepObypran Axonsny I'.A.

ocTpoB beabir, A.1, Carkr-Netepbypr, 198184
TeaedooH (812) 713-90-06, dbakc (812) 713-98-92
E-mail: vdo@vodokanal.spb.ru
OKIMO 89094407 OTPH 1027809256254
MHH/KNIM 7830000426/780543001

s e e

Ha Ne o1

YBaxkaemblii 'aperun AxonoBnu!

C 2008 roma 3aBony UKAIUIACT mnpouwsBOAUT peryispHbE ITOCTaBKH
TIOJUIIPOTIMIICHOBBIX To(pupoBaHHBIX TpyO mist mHyxn ¢uinnana ['YIT «Bomokanai
Cankt-IletepOypra» «Bonootsenenune Cankt-ITeTepOypray.

B pamkax nHamero cortpyaauyectBa B 2011 romy miug cTpoutenbcTBa WU
pexkoHCTpyKIuu ceteil BomoorBeneHus B Cankr-ITlerepOypre 3aBom MKAIUIACT
noctapusl Oonee 10 KM IONUIIPONUIICHOBBIX TO(QPUPOBAHHBIX TPYO, a TaKXke BCe
HeoOxoaumblie GuTUHTH.(HoroBop Ne 42 ot 14.04.2011 r.)

3a Bpems coBMmecTHOM pabotel OO0 «MKAIUIACT» 3apekomeHoBaIO ceOS Kak
HaJe)KHBIM TapTHep, CBOeBpeMeHHO obecrneunBas Hame Ilpennpustue KauecTBEHHOU
MPOAYKIMel, He [OIyCKas CpbIBOB B BBINOJIHEHWH JIOTOBOPHBIX 00S3aTENBCTB,
OITEpPaTUBHO pearupys Ha Halllk 3asBKHU.

3amecTHTeE/b AHPEKTOPA —

TeXHUYECKHH THPEKTOp I'. A. IlankoBa
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Menpenesa H.H. 5%\ S
(812) 438-44-63 \& g
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