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O KkomMmnaHuun
]

Mockosckuin 3aBof, FDplast saBnsietcss KpynHbIM POCCUNCKMM MPOU3BOANTENEM WHXXEHEPHbBIX CUCTEM OE3HANOPHOM

kaHanmsauun. Bea npoayKuma npon3BoanNTCA Ha BbICOKOTOYHbLIX JIMHMAX N3 BbICOKOKaA4YECTBEHHbIX CepTI/ICDI/ILI,l/IpOBaHHbIX

MapOK NOMMaTuUieHa NponaBoacTea [asnpom, KazaHboprenHTE3 1 nonvnponuieHa Mapkm Borealis.

BbiCOKOe Ka4eCTBO NpOoAyKLMM NOATBEPXKOEHO CepTUdMKaTaMm, OTMEHEHO HarpagamMm, gunaomamm Poccumnckoro oHga

3aLlnTbl NpaB I'IOTp66VITeJ'Iel7I, MeganAaAMn 1 No4EeTHbIMM rpaMoTaMn MHOINX BbICTaBOK U CbOpyMOB. ﬂpO,D,YKLLl/IFl npoxoonT

NCMbITaHUST B COOCTBEHHOW NabopaTopun Mo KOHTPOSMK KadecTaa.

Mockosckuii 3aBop, FDplast coTpyaHn4aeT Co MHOMMU CTPOUTENBHO-MOHTaXKHBIMU 1 TOPrOBbIMW OpraH1saLmsmMn. 3asog,

MMEeeT OnNiepoB N KIMEHTOB KaKk B Poccun, Tak 1 B CTpaHax CHI.

NUcTopunsa passutus

2002 rop,
2004 rop,

2005 rop
2006 rop,

2007 rop,
2008 rop,

2009 rop,
2010 rop
2011 rop

2012 rop
2013 rop

2014 rop
2015 rop

2016 rop
2017 rop,
2018 rop

2019 rop
2020 rop,
2021 rop

www.fdplast.ru

lop ocHoBaHms MockoBckoro 3asofaa FDplast. OTKpbITO MpoV3BOACTBO NOAMMPOMMAEHOBBIX TRYD 1 (OUTUHIOB.
PaclunpeHre accopTMMeHTa OUTUHIOB, BCSA MPOOYKUMST U3 MONUMPONMIeHa CTasna BbiMyCKaTbCsl B CEPOM 1
6enom upeTe. 3anyLLeHo NPon3BoACTBO (PUTUHIOB C METAITNINYECKOWN 3aKIagHOM YaCTbHO.

3anyck B MPOM3BOACTBO MOMMMPONUIEHOBBIX TRYO, apMUPOBaHHbIX antomMuHnem Standart.

ACCOPTUMEHT PUTUHIOB 13 MONMMPONUAEHa yBeNMYMIcs B 3 pasa. Hadanocb NporsBoaCTBO NOAMMPONUIE-
HOBOW TpyObl B ByxTe.

Havano nponssoacTea noannponmieHoBbIX PUTUHIOB AnaMeTpoM OT 75 0o 160 mm.

3anyck B MPOW3BOACTBO MOMMITUNEHOBLIX rOPUPOBaHHBIX TPYO AN XO3ANCTBEHHO-OLITOBOWN U IMBHEBOW
Be3HanopHONM KaHanM3aLmn.

Havanock Npon3soacTBO NOAUMPONUAEHOBLIX TPY6 C BHYTPEHHUM apMUPOBaHNEM altoMuHMeM Premium.
OpraHn3oBaHo MPOU3BOACTBO MHOMOCAIONHBIX MOMUMPOMUIEHOBBIX TRYO, apMUPOBAaHHBIX CTEKTOBONIOKHOM.
3anyck B Mpon3BOACTBO rOMPUPOBaHHON OBYXCNONMHOM Tpybbl anameTtpamm 110 n 160 D.

Bbinyck rogpupoBaHHbiX apMupoBaHHbIX Toyd FD ARM amameTtpom oT 1000 go 2400 MM C KOSbLIEBOW
»KECTKOCTbIO A0 SN16.

OTKpbITME YyHacTKa Mo NpoMsBOACTBY KONOALEB, (DUTUHIOB AN rodpUpPOBaHHbIX TPY6.

OcBOEH BbIMYCK MOMAUMPOMNUIEHOBLIX TRYD, apMUPOBaHHBIX CTEKIOBOIOKHOM C HOMWHASIbHBIM OaBEHNEM
PN 25. Ha4aTo npon3BOACTBO METANNONONMMEPHBIX JIIOKOB U CBAPO4HbIX MPYTKOB.

PagpaboTtaHa 1 BHefpeHa nnH1S No NpousBoacTay nnctos MHI.

OcBoeHa HoBasi cepust ropUpPOBaHHbIX TPYO ¢ HOMMHAIOM MO Hapy»kHOMY anameTpy (OD). Havato npous-
BOACTBO ApEHaKHOM ropUpOBaHHON TRYObI U BbICOKOTOYHOMO MiacTika angd 3D nevatn.

3anyck B Mpon3BOACTBO ABYXCMOMHOM rohpupoBaHHom Tpybbl FD ECO.

YBennyeHve Npon3BOACTBEHHbBIX MOLLHOCTEN.

PacLumpeHne npousBoacTBa ABYXCNOMHOM rodpupoBaHHon Tpybbl mo OD ot 630 go 1200 mMm. 3anyck B
MPOW3BOACTBO PbKEW ABYXCMONHOM rohprpoBaHHON Tpybbl 13 nonuatuneHa SN6 - SN7 anameTtpom 368/315
MM. Hayano npoussoacTsa roppupoBaHHON TRyOb! U3 MOAMAPONUIeHa.

PacLunpeHre nponseoacTea rohpupoBaHHOM TPYObl 13 MOAMMPONUIIEHA C KOMbLIEBOW XKECTKOCTHLIO 40 SN16.
3anyck B Mpou3BOACTBO cnmpansHoBUTom Tpybsl FD SVT 1 konogues FD SVT.

PaclumpeHne npowaeoacTea konogues FD SVT: kaHannsaumoHHble, BOAONPOBOAHbIE, KabenbHble.



TEXHUHECKUE XAPAKTEPUCTUKU
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ByxcnounHsbie rocppupoBaHHbie TpyObl FD n3 nonnatuneHa

Tun: oByXCnonHble roPUPOBaHHbIE TPYObl C MOHOIUTHBLIM PacTPyboM
KonbueBast xxecTKocTb: SNG - SN7, SN8 - SN9

MaTtepuman: nonnstuieH H1U3Koro gasneHns (MHL)

LiBeT: Hapy>xHast CTeHKa - YepHasi, BHyTPEHHSA CTeHKa - 6enas
Cnoco6 coeguHeHusti: PacTpybHOE COedVHEHUE C YMNOTHUTENbHbIM
KOMbLIOM

OO6nacTtb NPUMEHEHUA: BOAOOTBEAEHME MPON3BOACTBEHHbBIX CTOKOB
MPOMBILLUAEHHbIX MPeanPUATUNA, Ge3HanopHbIE MOA3EMHbIE CUCTEMDI
XO3SMCTBEHHO-ObITOBOM KaHaNM3aLmm, CUCTEMbI BOOOOTBEAEHNS AOXKAE-
BbIX OCAKOB W MPYHTOBbLIX BOA, CO3AaHNe CKBaXKWH, BOAOMPOBOAb! AN
XOMOAHOIr0 BOAOCHaGKEHNS

Pa3mepHbii psag: 110-1200 OD, 110-800 ID

SN6 - SN7

HAPY2C AN (©), 230 | 250 | 290 | 315 | 340 | 400 | 460 | 500 | 575 | 630 | 695 | 800 | 923 | 1000 | 1200

BHYTP. AVAM. (d),
MM

SN8 - SN9

HAPYIR DAV O): | 110 | 133 | 160 | 190 | 200 | 230 | 250 | 200 | 315 | 340 | 368 | 400 | 460 | 500 | 575 | 630 | 695 | 800 | 923 | 1000 | 1200

200 216 250 271 300 343 400 427 500 535 600 687 800 851 1030

BHYTP. AUAM. (d),
MM

94 | 110 | 136 | 160 | 171 | 200 | 216 | 250 | 271 | 300 | 315 | 343 | 400 | 427 | 500 | 535 | 600 | 687 | 800 | 851 | 1030

OnuHa Tpy6bl: 6e3 pacTpyba 6 MeETPOB, C pacTpybom 6,2 meTpa

[OnvHa Tpyobl @ 630/535 cocTaBnsieT 6,6 M ¢ pacTpybom, 6,3 m 6e3 pacTtpyba

OnvHa Tpybel @ 800/687 cocTtaBnseT 6,5 M ¢ pacTpybom, 6,2 m 6e3 pacTpyba

OnvHa Tpybel @ 1000/851, @ 1200/1030 cocTaBngeT 6,5 M ¢ pacTpybowm, 6,1 M 6e3 pacTpyba

Tpybbl ¢ Hapy>kHbIM anamMeTpom oT 110 go 500 nmetoT gnmHy 6 M + 0,1

Mpeunmywiecrea:

® BhiCOKas XMMM4eckas CTOVKOCTb K AEUCTBUKO KUCMOT U LLENoYen.

® He noaBep»xeHbl KOppPOo3uK.

¢ MakcumManbHasa Temneparypa TpaHcrnopTupyemon cpenpl 40°C.

® Bbicokasi NpomnyckHas CNOCOBHOCTb. BHYTPEHHSAS CTeHKa TpyObl MMEET MafKyto MOBEPXHOCTL, YTO MPEeAoTBPaLLasT 3a-
pacTaHne BHYTPEHHErO MPOXOAHOrO OTBEPCTUSA, 3aKyMOPKY.

® HagexKHOCTb CUCTEMbI Dnarogaps pacTpybHOMY COEOMHEHMIO, YNPOLLAKLLEMY MOHTaXK TPyOOoNpoBodA.
HopmaTuBHasa poKymMmeHTauus:

FOCT P 54475-2011, TY 2248-001-99718665-2008

w

www.fdplast.ru



IByxcnonHbie roppmpoBaHHbie Tpybbl FD 13 nonnatnneHa

Tun: OByXCNOVHble roPPUPOBaHHbIE TPYObI C PacTpybom 1 6e3 pacTpyda
KonbueBas xecTkocTb: SNG - SN7

MaTepuan: nonMaTuneH HM3Koro gasneHna (MHL)

LiBeT: Hapy»XHas CTeHKa - pbiXKasi, BHYTPEHHSIS CTeHKka - 6enas
Cnoco6 coeauHeHUs: pacTpybHOe CoeaMHEHWE C YMIOTHUTENbHBIM
KOMbLIOM

O6nacTtb NpPUMEHEHUst: 6e3HaANOPHbIE MOO3EMHbIE CUCTEMbI XO3SNCT-
BEHHO-ObITOBOM KaHanM3auu, CUCTEMbl BOOOOTBEAEHWUS [OOXKAEBbIX
0CaKOB W MPYHTOBbIX BOf, CO3[aHNE CKBaKWH, CO3AaHMe KONOALEB

PaamepHblii psia: 368/315 D [heann
AnuHa TpyObl: 6e3 pacTpyba 6 METPOB, C pacTpydbom 6,2 MeTpa
MpeumywecTBa:

e Bbicokas xumMmyeckas CTOMKOCTb K AENCTBUIO KUCIOT U LLIENOYEN.
* He noasep>xeHbl Koppo3sun. OTCYTCTBYIOT KOPPO3UHbIE 0BpPa30BaHUA - L

W Pa3NN4YHblE OTNIOXKEHNS.

¢ MakcumarbHasa TeMneparypa TpaHcrnopTupyemon cpedpl 40°C.

e Bbicokasa nMpornyckHass CMOCOOHOCTb. BHYTPEHHSAS CTeHka Tpybbl MMEET MMaaKyto MOBEPXHOCTb, YTO MpenoTepallaeT
3apacTaHue BHYTPEHHEro NPOXOAHOro OTBEPCTUS, 3aKyNopKy Tpybonposoda.

® Hage>XHOCTb CUCTEMbI 1 NEFKOCTb MOHTavKa Gnarogapst pacTpybHoMy coeanHerntio. CoeauHeHne Tpyd OCyLLECTBNSIETCS
C MOMOLLIBKO OAHOMO YMIOTHUTENBHOIO KOMbLiA.

¢ [IpocToTa TPaHCMOPTUPOBKN 1 CKNaaMpOBaHnst BCNeacTBMe HEOObLLIOMO BECAa KOHCTPYKLNN.

e Cpok cry>x6bl 6onee 50 ner.

HopmaTtuBHas foKyMeHTauus:

FOCT P 54475-2011, TY 2248-001-99718665-2008

MpownsseneHo B Poccum



[ByxcnounHble roppupoBaHHbie Tpyobl FD u3 nonnnponuneHa
________________________________________________________________________________________________________________________|

Tun: oByxcnoHble rohpUpoBaHHbIe TPYObI C pacTpybom

KonbueBas xectkocTb: SN, SN10, SN12, SN14, SN16

Marepwman: nonvnponuieH-t1okconoammep

LiBeT: KNPMNYHbIN - HAPY>KHAsA CTEHKA, BeMbIf - BHYTPEHHSS CTEHKA
Cnoco6 coeauHeHUs: pacTpybHOe COoeaMHEHWE C YMIOTHUTENbHBIM
KOJbLIOM

O6nacTtb NpUMeHeHust: 6e3HarnopPHbIe NOA3EMHbIE CUCTEMbI XO3SINCT-
BEHHO-ObITOBOW KaHaM3aL[m, CUCTEMbI BOAOOTBEAEHNS MPOMbILLIEHHBIX

CTOKOB, 6e3HarnopPHbIe CHCTEMbI BOLOOTBEACHVS NOXKOEBbIX OCAOKOB,
[PEHaKHbIE CHCTEMbI A1 OTBEAEHUSA MPYHTOBbLIX BOL, BEHTUMALMOHHBIE .
cucTeMbl
Pa3mepHbin psg: 110-1200 OD, 110-800 ID
SN8, SN10, SN12, SN14, SN16
HAPYC RUAML®) | 110 | 133 | 160 | 190 | 200 | 230 | 250 | 290 | 315 | 340 | 400 | 460 | 500 | 575 630 | 695 | 800 | 923 | 1000 | 1200
BrYTR VAN | 94 | 110 | 136 | 160 | 171 | 200 | 216 | 250 | 271 | 300 | 343 | 400 | 427 | 500 | 535 | 600 | 687 | 800 | 851 | 1030

OnuHa Tpyo6bl: 6e3 pacTpyba 6 MeTpoB, C pacTpybom 6,2 meTpa

OnvHa Tpy6bl @ 630/535 cocTaBnseT 6,6 M ¢ pacTpybom, 6,3 M 6e3 pacTtpyba

nuHa Tpy6bl @ 800/687 cocTarnseT 6,5 M ¢ pactpybom, 6,2 M 6e3 pacTpyba

LnnHa Tpy6bl @ 1000/851, @ 1200/1030 cocTaBnsaeT 6,5 M ¢ pactpybom, 6,1 M 6e3 pacTtpyba

3akasHble Nosuunn: Tpyobl anameTpamu oT 630/535 oo 1200/1030 SN10, SN16

BoaMOXKHO Npon3BoACTBO TPYD pa3HbiX ANAMETPOB U C PA3HOM KOJbLIEBOM XKECTKOCTHIO

Mpenmywecrea:

¢ Bbicokas XMMmyecKas CTOMKOCTb K OEUCTBUIO arpeccuBHbIX cpep, (0o pH 12).

¢ Bbicokasi yCTOMYMBOCTb K yNsTPaPUONETY 1 UCTUPAHWIO MO BO3AENCTBUEM abpasyBHbIX MaTeEPUaoB.

® He noaBep>XeHbI KOPPO3UN.

¢ Bbicokasi TEpMOYCTONHYMBOCTD (pabounii pexkum oT -20°C go +60°C, npu pa3oBbix 3a/moBbix copocax ao +95°C).
¢ [1pocTOTa MOrpy3KMN 1 TPAHCNOPTUPOBKU. He TpebyeTcst NCnonb30BaHWs CneLManmM3npoBaHHOM TEXHUKI A9 MOHTaxXKa
N NepeMeLLIEHNS.

® Y10BCTBO MOHTa&XKa 1 HAOEXXHOCTb CUCTEMbl. PacTpybHOe CoefiHeERVe He TPeOyEeT NCMOb30BaHVA CBAPKU.

¢ Tpybbl COEOMHAIOTCA MeXKay CODOM MpKY MOMOLL OOHOMO YNAOTHUTENBHOMO KOMbLA.

® Bo3MOXHOCTb MOArOHKN AnMHbI TPYObl HA MECTEe CTPOUTENbCTBA. Tpyba Nerko peXkeTcs Mpy MOMOLLIM MWSbI.
HopmatuBHas goKymeHTaums:

FOCT P 54475-2011, TY 22.21.21-004-16042271-2019

www.fdplast.ru °



MHorocnoiHble rocppuposaHHble TPyo6sl FD ARM

Tun: MHOrOCAOMHbIE apMUPOBaHHbIE FOMPUPOBaHHbIE TPYObI

KonbueBas xxecTtkoctb: SN8, SN10, SN16

Marepuan: nonmsTuieH H13koro fasnexus (MHL), cTansHas neHTa

Cnocob6 coepuHeHusi: CBApHOe COedVHEeHME C  0DA3aTeNbHbIM UC-

NOSIb30BaHWEM 3MEKTPOCBAPHOM MydThl 1 TEPMOYCaA0HHOM MydThI

O6nacTb npumMmeHeHus: BOOOOTBedeHEe MPon3BOACTBEHHbLIX CTOKOB

MOOMBILLNEHHbIX HpeﬂﬂpMﬂTMm, 6e3HanopHue noa3emMHble CUCTEMb

XO3ANCTBEHHO-ObITOBOW

KaHaimaaumn,

CNCTEMDI

BOOOOTBEAEHS

0OXOeBbIX OCaKOB 1 MOYHTOBbIX BOM, BOAoOTBeAeHEe PeK; B TRYAHbIX

NPUPOOHBIX YCNOBUSIX, B CENCMOAKTVBHbBIX PErvoHax

PaamepHbIi psag: 1000-2400 ID

SN8, SN10, SN16

HAPYX. OIVAM.,
MM

1110

1325

1525

1640

1740

1960

2185

2385

2585

BHYTP. IVAM.,
MM

1000

1200

1400

1500

1600

1800

2000

2200

2400

AnuvHa TpyObl: 6 METPOB

Mpeunmywiecrsa:

ApMUpoBaHue cTansHom
nnacTuHon V-o6pasHoin hopmbl

(AN

¢ Bbicokasi KombLIeBast XXeCTKOCTb. [pohuib TpyObl UMEET CTasbHYO BCTaBKY Griarofaps Yemy yBenm4vBaeTcs KosbLieBas

YKECTKOCTb TPYObl 6€3 €€ YTONLLIEHWS.

o OTCYTCTBYIOT KOPPO3MOHHbIE 06Pa30BaHVIs 1 OTNIOXKEHNS.

® Bhicokasa xummyeckasi CTOMKOCTb K AENCTBUKO KUCOT W LLENOHEN.

® Bbicokasa MponyckHasa CnocobHOCTb, 6rarogaps rMaakon BHYTPEHHEN CTEHKE TPYObI.

* MakcumansHast TemnepaTtypa TpaHcnopTupyemoi cpeabl 40°C.
e Cpok akcnnyaTtauum 6onee 50 neT.

HopmaTtuBHasi [OKyMeHTaLums:

FOCT P 54475-2011, TY 2248-001-38314882-2012

[MpownsseneHo B Poccum



CnupanbHoBuTbie Tpyobl FD SVT

Tun: cnnpanbHOBUTbIE TRYObI

KonbueBas xecTkocTb: SN2, SN4, SN6, SN8, SN12, SN16
Matepuan: nomatnneH HM3Koro gasneHns (MHL)

LiBeT: Hapy>XHast 1 BHYTPEHHSS CTEHKM YEpPHOO LIBETA

Cnocob coepuHeHns: CoeaViHEHNE CBAPKON BCTbIK C MOHTaXKOM Tep-
MOYCa[04HOM NEHTbI NN MyTEM CBUHYMBAHWA C repMETU3aLINEN LLIBOB

O6nacTb npumMmeHeHua: CTPpOoOUTESNIbCTBO MarnctpalibHbIX ceten

X0O3ANCTBEHHO-ObITOBOrO BOOoOOTBEOEeHWA, CUCTEM NNBHEBOIO

BOOOOTBEeAEHNA, OTBedeHWe TMpPOMbILLUJIEHHbIX CTOKOB, peHOoBaunA
N3HOLLEHHbIX pr6OI'IpOBO,D.OB, CTPOUTENIbCTBO APEHaKHbIX CUCTEM

HOBON CNOXHOCTU, MPOKaaKa TRYObl HA TEPPUTOPUSAX C MOABVKHBIMM

rpyHTamMK, U3roTOBEHNE KOMOALEB, PE3EPBYAPOB. -
Pa3mepHbin psg: 500-1600 ID

HAPY>XHbI IMAMETP (D), MM / KOJIbLIEBASI XKECTKOCTb (SN)

BHYTPEHHUN
OVUAMETP (d), MM.

500 550 * 550 550 560 - 668 *
600 668 * 668 * 700 * 700 * - 780 *
700 754 770 778 778 - 812~
800 878 878 895 895 - 924 *
900 975 975 995 995 - 1040 *
1000 1075 1075 1095 1100 - 1154
1200 1280 1275 1300 * 1305 - 1335
1300 1380 1405 1445 1445 - 1520 *
1400 1520 1520 1547 1555 - -
1500 1605 1605 1670 1670 - -
1600 1730 1730 1760 1760 - N

* Hapy>xkHbin gnameTp Tpyd FD SVT nprBOAMTCSA CIPaBOYHO Y MOXKET OblTb M3MEHEH C
cobnogeHem 3a8BeHHON KOMbLIEBOW XECTKOCTU.

DnvHa Tpy6bl: 6 MeTPOB

Mpenmyuiecrsa:

¢ Bhicokast XUMU4ecKasa CTOMKOCTb K AEeNCTBUKO arpeCCUBHbBIX CPE.

¢ Bbicokasi CTOMKOCTb K UCTUPaHWUIO MaTepuvana nof BO34eNCTBMEM abpas3nBHbIX MaTepnasios.

® [0BbILLIEHHASA MPOMyCKHAas CNOCOBHOCTb 6arofaps MagKkMM BHYTREHHVM CTEHKaM TPyObl.

e Temneparypa CTO4YHbIX BOA, He O0/KHA NpeBblwaTh +60°C  (Mpu KpaTKoBPEMEHHbIX 3anmnoBbix copocax Ao +80°C).
Temnepatypa MoHTaxka: oT -10°C go +40°C.

® [lerkoCTb TPaHCMOPTUPOBKM 1 MOHTaKa BCIEACTBUE HEOOMBLLIOIO BECA KOHCTRYKLIMM MPY BbICOKOM KOSIBLIEBOW YXECTKOCTN.
e CpoK aKcnnyaTauum npoaykummn coctaBnaet 6onee 50 ner.

HopmaTtuBHasa foKymeHTauus:

FOCT P 54475 - 2011
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EEGHa)KHbIe Texﬁbl B reotekctune FD

Tun: ogHocnoMHas nepdoprpoBaHHas rodbpupoBaHHas Tpyba
KonbueBas xecTkocTb: SN8

MaTepuan: nonnatuneH H1M3koro gasneHna (NMHL), UV reotekctmnb
LiBeT: YepHbIn

Cnoco6 coeguHeHns: CoeVHEHNE C MOMOLLIO COEANHUTENBHON MydThl
OGnacTb NMPUMEHEHUsI: BOOOOTBEAEHNE PYHTOBbIX BOM, OOXOEBbIX
0CaKoB, 3alLluTa MOCTPOEK, YHaCTKOB OT U3ObITOYHOM BNary, CE30HHOMO
nogbema rpyHTOBbIX BOA,

PasmepHbii psag: 110, 160, 200 OD

OOHOCIONHASA OPEHAXKHASA TPYBA C MEP®OPALIMEN U UV FTEOTEKCTUJIEM SN8

HAPYXX. AINAM., 110 160 200
MM
BHYTP. AVAM.,
s 94 136 171
BYXTA, M 50 50 25
MpenmywecrtsBa:

¢ BbicOKas XMMmM4YecKasi CTOMKOCTb K AeNCTBUIO KUCAOT W LLENOYEN.

® He noaBep>KeHbl KOPPO3UMK.

* Tpyba NMeeT 3amMTHOE (UNBTPYIOLLIEE MOKPLITUE 13 UV reoTeKCTUNS, MPEeOOXPaHSAOLLErO OTBEPCTUS OPEHAKHOM TPYObI
OT 3abV1BaHUs 3eMmen.

e [TpocTOTa TPaHCMOPTUPOBKK 1 MOHTavKa. Tpyba HamaTtbiBaeTca B OyxTbl MO 25, 50 METPOB, YTO MUHUMUSMPYET KO-
YeCTBO CTbIKOB.

® HebonbLuUol BeC.

e Cpok akcnnyaTaumm coctaenseT tonee 50 neT.

HopmatuBHas goKymeHTauus:

FOCT P 54475-2011
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PUTHHIM gNa gBYXCNOWHbIX rohpupoBaHHbIX Tpy6 FD

Tun: gByxcrnoviHble ropprpoBaHHble PUTUHMX, CBaPHbIE

MaTtepuan: NonMsTuAeH H1U3Koro gasnenus (MH)

KonbueBas xxecTKocTb: SN8

OGnacTb NpUMeHeHus: 419 OTBETB/IEHNS, MOBOPOTA U Pa3BeTBeHNS TpybonpoBoaa
PasmepHbin psg: 110-400 OD, 110-400 ID

www.fdplast.ru

oTBOfA 15 °OD

oTBOfA 15 °ID

AMAMETP PASMEPbI BVAMETP PASMEPbI
HAP./BH., HAP./BH.,
MM MM
110/94 100 195 210 133/110 | 145 285 300
160/136 | 150 290 310 190/160 | 215 430 470
200/171 175 340 370 230/200 | 225 450 480
250/216 | 230 460 490 290/250 | 270 535 570
315/271 | 250 530 575 340/300 | 280 560 600
400/343 | 400 780 830 460/400 | 370 730 790
oTBO[A 30 °OD oTBOA 30 °ID

OWAMETP PA3MEPbI BVWAMETP PA3MEPbI
HAP./BH., HAP./BH.,
MM MM

110/94 100 190 210 133/110 145 270 305

160/136 150 275 305 190/160 215 410 450

200/171 155 285 335 230/200 225 430 490

250/216 225 425 490 290/250 270 500 570

315/271 270 520 590 340/300 375 530 600

400/343 400 750 830 460/400 370 670 800
OTBOA, 45 °0D OTBOA 45 °ID

AWAMETP ‘ PA3MEPbI AVWAMETP PA3MEPbI

HAP/BH., HAP/BH.,

MM t, MM MM

110/94 100 205 230 133/110 145 250 295
160/136 145 260 305 190/160 215 370 420
200/171 155 290 340 230/200 225 390 470
250/216 215 380 440 290/250 270 470 560
315/271 250 450 550 340/300 280 480 610
400/343 360 620 760 460/400 370 620 790
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OTBO[, 60 °OD 0oTBOA 60 °ID
OWAMETP PA3MEPbI LONAMETP PA3SMEPbI
HAP./BH., HAP./BH.,

o [ v | o | oom [l o | 2w | o | o
110/94 100 115 210 240 133/110 145 150 240 305
160/136 145 150 310 380 190/160 215 225 440 500
200/171 220 200 320 390 230/200 225 240 550 580
250/216 225 220 470 580 290/250 260 280 550 660
315/271 270 250 550 660 340/300 280 370 700 760
400/343 380 350 720 890 460/400 370 480 890 980

oTBOA 90 °OD OoTBO[ 90 °ID
BVAMETP ‘ PA3MEPb! BVAMETP ‘ PA3MEPb!
HAP./BH., HAP/BH.,
MM Z1, Mm t, MM MM Z1, Mm t, MM
110/94 100 140 140 190 133/110 145 150 215 275
160/136 145 220 215 280 190/160 220 215 315 410
200/171 155 260 250 360 230/200 225 240 335 455
250/216 225 310 330 445 290/250 260 285 385 510
315/271 240 360 350 490 340/300 280 380 380 540
400/343 380 500 560 730 460/400 370 450 580 810
TPOWHWK OD TPOWHUK ID
DBVAMETP PA3MEPbI DVAMETP PA3MEPbI
HAP./BH., HAP./BH.,
MM MM
110/94 310 250 133/110 455 290
160/136 440 300 190/160 545 360
200/171 510 360 230/200 650 455
250/216 660 460 290/250 750 550
315/271 800 570 340/300 1000 665
400/343 1120 780 460/400 1220 800
KPECTOBUHA OD KPECTOBWHA ID
DOVAMETP PA3MEPbI DOVAMETP PA3MEPbI
HAP./BH., HAP./BH.,
MM MM
110/94 310 250 133/110 455 290
160/136 440 300 190/160 545 360
200/171 510 360 230/200 650 455
250/216 660 460 290/250 750 550
315/271 800 570 340/300 1000 665
400/343 1120 780 460/400 1220 800
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Tun: oByxcnoviHble ropprpoBaHHble PUTUHMK, CBaPHbIE

MaTtepuan: nonmnponuneH-610KcononmMep

KonbueBas xecTkocTb: SN16

OGnacTb NpUMeEHeHUA: /159 OTBETBIEHNS, MOBOPOTA W pa3BeTBAEHMSA TpybonpoBoaa
PaamepHbin psaa: 110-630 OD, 110-500 ID

oTBO[ 15 °OD oTBO[ 15 °ID
ANAMETP PA3MEPbI AWAMETP PA3MEPbI
HAP/BH., HAP/BH.,
MM ) MM
110/94 100 195 210 133/110 145 285 300
160/136 150 290 310 190/160 215 430 470
200/171 175 340 370 230/200 225 450 480
250/216 230 460 490 290/250 270 535 570
315/271 250 530 575 340/300 280 560 600
400/343 400 780 830 460/400 370 730 790
500/427 375 735 800 575/500 380 745 825
630/535* 380 745 825 - - - -
oTBO/A 30 °OD oTBOA 30 °ID
ANAMETP ‘ PA3MEPbI AWAMETP PA3MEPbI
HAP/BH., HAP/BH.,
MM t MM MM
110/94 100 190 210 133/110 145 270 305
160/136 150 275 305 190/160 215 410 450
200/171 155 285 335 230/200 225 430 490
250/216 225 425 490 290/250 270 500 570
315/271 270 520 590 340/300 375 530 600
400/343 400 750 830 460/400 370 670 800
500/427 375 700 825 575/500 380 710 850
630/535* 380 710 865 - - - -
oTBO[ 45 °0OD OoTBO[ 45 °ID
J:.‘VAI\/':I\/II::.I" ‘ PA3MEPbI ﬁl:;hf::f PA3MEPbI
MM MM
110/94 100 205 230 133/110 145 250 295
160/136 145 260 305 190/160 215 370 420
200/171 155 290 340 230/200 225 390 470
250/216 215 380 440 290/250 270 470 560
315/271 250 450 550 340/300 280 480 610
400/343 360 620 760 460/400 370 620 790
500/427 375 640 815 575/500 380 645 850
630/535* 380 645 870 - - - -
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OoTBO[, 60 °OD OoTBO[ 60 °ID

AVNAMETP PA3MEPbI ANAMETP PA3MEPbI

HAP/BH., HAP/BH.,

MM MM

110/94 100 115 210 240 133/110 145 150 240 305
160/136 145 150 310 380 190/160 215 225 440 500
200/171 220 200 320 390 230/200 225 240 550 580
250/216 225 220 470 580 290/250 260 280 550 660
315/271 270 250 550 660 340/300 280 370 700 760
400/343 380 350 720 890 460/400 370 480 890 980
500/427 375 500 365 980 575/500 380 585 810 1060
630/535* 380 610 810 1080 - - - - -

oTBOA 90 °OD oTBO[ 90 °ID
AVAMETP PA3MEPbI AVAMETP PA3MEPbI
HAP./BH., HAP./BH.,

MM Z, M Z1, Mm t, MM t1, Mm MM Z, um Z1, Mm t, MM t1, Mm
110/94 100 140 140 190 133/110 145 150 215 275
160/136 145 220 215 280 190/160 220 215 315 410
200/171 155 260 250 360 230/200 225 240 335 455
250/216 225 310 330 445 290/250 260 285 385 510
315/271 240 360 350 490 340/300 280 380 380 540
400/343 380 500 560 730 460/400 370 450 580 810
500/427 375 645 540 790 575/500 380 752 575 860

630/535* 380 800 575 890 - - - - -

TPOMHUK OD TPOWHUK ID
AVAMETP PA3MEPbI AVAMETP PA3MEPbI
HAP/BH., HAP/BH.,

MM ) ] MM

110/94 310 250 133/110 455 290
160/136 440 300 190/160 545 360
200/171 510 360 230/200 650 455
250/216 660 460 290/250 750 550
315/271 800 570 340/300 1000 665
400/343 1120 780 460/400 1220 800
500/427 1275 875 575/500 1310 955
630/535* 1380 1010 - - -

KPECTOBUHA OD KPECTOBUWHA ID
LOVNAMETP PA3MEPbI LOVMAMETP PA3MEPbI
HAP./BH., HAP./BH.,

MM MM

110/94 310 250 133/110 455 290
160/136 440 300 190/160 545 360
200/171 510 360 230/200 650 455
250/216 660 460 290/250 750 550
315/271 800 570 340/300 1000 665
400/343 1120 780 460/400 1220 800
500/427 1275 900 575/500 1310 930
630/535* 1380 1000 - - -

* Bece ountuHrn pasmepa 630/535 coemHAOTCA ¢ Tpybon Yepes MydTy; Mo 3anpocy.
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Tun: mydTa coeguHUTENBHA, UTas

Matepuan: nonnmatuneH HM3koro gasnenns (MHL)

O6nactb NPUMEHEHUsI: 019 COoeamMHEeHNsT roOPUPOBaHHBIX ABYXCMOVHbIX TRYO 414
YCTPOWCTBA CUCTEM Hapy>XHOW KaHamsaLmm

Pa3mepHbin psag: 110-1200 OD, 110-800 ID

MY®TA COEOANHUTEJIbHASA

HAPYS AN | 110 | 133 | 160 | 190 | 200 | 230 | 250 | 200 | 315 | 340 | 400 | 460 | 500 | 575 | 630 | 695 | 800 | 923 | 1000 | 1200
BYTRIVAM- | 94 | 110 | 136 | 160 | 171 | 200 | 216 | 250 | 271 | 300 | 343 | 400 | 427 | 500 | 535 | 600 | 687 | 800 | 851 | 1030

Tun: mydTa Ana npoxoga Yepes Kb

Martepuan: nonnmatuneH HM3koro gasnenns (MHL)

O6nactb NpuMeHeHus: 3almTa Tpy6 MH oT MoBpeXXaeHNIn O CTEHKM XKene30-6eToH-
HOro KOIoALA B MPOLECCe NPOoTacKmMBaHs TPyObl Hepes CTEHKY KONoALa, a Takke npu
CE30HHbIX NN MEXAHNHYECKUX MOABUMXKKAX MPyHTa

PasmepHbiii psag: 110-630 OD, 160-600 ID

MY®TA AJ1 NPOXOOA YEPES3 )XBU

HAPY2G HWAAM. 110 | 160 | 190 | 200 | 230 | 250 | 315 | 340 | 400 | 460 | 500 | 575 | 630 | 695
BIYTR QAN 94 | 136 | 160 | 171 | 200 | 216 | 271 | 300 | 343 | 400 | 427 | 500 | 535 | 600 ‘

NMnacTukosbie KOﬂOEHbI FD

Tun: NNacTMKoBble KONOALbI

KonbueBas xecTkocTb: SN8 - cbopHble konofLbl FD;

SN2, SN4, SN6, SN8 - cBapHble koftoaupl FD SVT

MaTtepuan: nonmsTuaeH H1U3Koro gasnenus (MHO)

OGnacTb NpUMEHeHNst: Oe3HANOPHbIE CUCTEMbI XO3ANCTBEHHO-ObITOBON,
OOXOEBOW KaHAIM3aLMW, OPEHAKHbBIE CUCTEMBI, CUCTEMbI BOOOOTBEAEHNS
MPOMBILLUNIEHHBIX CTOKOB, BOAOMPOBOAHBLIE CUCTEMbI, CUCTEMbI Kabenb-
HOW KaHanmaauymn

PasamepHbIn psg: 300-1600 ID

Knaccudukauusa konogues no BbINOAHAEMbIM (PyHKLUSIM:

¢ JIBHEBbIE, MpeaHasHa4veHHble s Nprema AOXOEBbIX BOA,

¢ CMOTpOBblE, WUCMOMB3YOLWIMECA ONA  npuema  ODLIEeCnnaBHON,
XO3SMCTBEHHO-OLITOBOM M NIMBHEBOW KaHanM3aumy ANs BbIMOJHEHNS
SKCMyaTaLUnoHHbIX padoT

¢ [lepenagHble, MO3BONSOLIME MOAKMKOYATL  TPybOMpoBOAbI  Ha
pPa3NYHbIX YPOBHSIX

e KabenbHble

¢ BogonpoBoaHble

Konogupl SBASOTCA BaXKHENLLIEN COCTaBAALLEN YaCTbO UHXEHEP-
HbIX ceTen. MockoBcku 3aBof FDplast nponssoguT nnacTnkoBble
konogubl FD SVT ons 06yCcTponcTBa CUCTEM XO3AMCTBEHHO-DObITOBOM, NMMBHEBOM KaHANN3aLMN, APEHaXKHBIX CUCTEM,
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0N OTBEAEHVSI MPOMBILLNIEHHBIX CTOKOB, a Tak>Xe UCMOb30BaHUA Ha HANOPHbLIX BOAOMPOBOAHO-KaHaNN3aLUMOHHbIX
CeTAaAX Ans 06CNy>KMBaHWS pasMeLLEHHOro B HUX 060pyA0BaHNs!, KabenbHbIX U NHBbIX KOMMYHUKALWIA.
[1nacTMKOBbIE KONOALb! ABAAOTCA MPEKPAaCHOM anbTEPHATUBOW KONOALAM U3 XKeNe300eToHa, He YyCTynas UM HK
no PYHKUNOHANBHOCTU, HU MO SKCNyaTaLMOHHBIM XapakTeEPUCTUKAM.

3aBof NpoM3BOAUT KONoALbl ABYX BUOOB: COOPHbIE U CBApHbIE.

MockoBckui 3aBof FDplast nporsBoauT MnacTUKOBbIE KONOALbI A51S OOYCTPONCTBA COBPEMEHHBIX CUCTEM DE3HAMOPHOW
Hapy>XHOW KaHam3aumm, kabenbHble KooaLbl, BOAOMPOBOAHbIE KONOALIL!. [11acTUKOBbIE KONOALI ABASKOTCS MPEKPACHOW
ansTepHaTUBOM BETOHHBIM U KUPMNYHBIM KOHCTRYKLIMSIM.

KOHCTpYKLMA COOPHbIX KOMOAUEB MNPEAyCMaTPMBAET HaIM{Me NOTKa YHMBEPCAIbHOMO, [OatoLero BOSMOXHOCTb
NOAKIKOHEHMA TPYObI ANs BXOAA M BbIXO[a pasiMyHOro AMamMeTpa, Uam notka-3aryLuki. YHUBEPCanbHOCTb KOHCTRYKLIMN
1 HEOONbLLOW BEC MO3BONSET MOHTMPOBATbL KOMOAEL, HEMOCPEACTBEHHO HA MECTE CTPROVIKM.

CapHble konogupl FD SVT npeoctaBnsatoT co60M MOHOMNTHYHO KOHCTRYKLIMKO, Bpe3ka TpybonpoBoda OCYLLECTBAAETCS
HenocpeaCTBEHHO B LLAXTy KONoALa. B ka4ecTBe waxTbl KONoALa Ucnonb3yeTcs cnvpanbHoBuTasa Tpyba FD SVT.
MpeumywecTBa:

¢ [IpocToTa MoHTaxKa. [ns yCTaHOBKW KONOALA He TpebyeTca cneumanbHas TEXHUKA.

® Heb0/bLLOM BEC KOHCTPYKLMM MPU BbICOKOM KOMbLIEBOW MECTKOCTW.

® [epMETUNYHOCTb KOHCTRYKLMM, M3rOTOBIEHHOW B 3aBOACKMX YCNOBMSAX, UCKIIOHAET NonafgaHue rpyHTOBbLIX BOL, B KOOAEL,
¢ Bbicokas yCTOMHYMBOCTb K KOPPO3WN N arpeCCUBHON CPELE CTOYHbIX BOL,

e [|Inpokunin ananas3oH aKchnayaTaLmoHHbIX TeMnepaTyp. Temnepatypa TpaHCrnopTUpyemom »xuakoct ot 0°C oo +60°C
(+80°C npu KpaTKoBpPeEMEHHOM cbpoce).

® Hyakasa WepoxoBaTOCTb BHYTPEHHMX CTEHOK KOOALA CMOCOOCTBYET YMEHBLLEHWIO BbiNaAeHNs ocaaka 1 YrpOLLEHNIO
npoLecca O4YNCTKU CUCTEMBI.

® DKOHOMUST CPeACTB Ha TPAHCMOPTUPOBKE Y MOHTAXKE.

¢ [1pocToTa MOHTaXKHbIX PAbOT U COKPALLIEHNE CPOKOB VX BbIMOHEHNS.

o [1nuTenbHbI Nepuog, skennyataumm — 6onee 50 ner.

HopmaTtuBHas ,OKyMeHTauus:

FOCT 32972-2014, TOCT P 54475-2011, TY 2248-001-99718665-2008

C6opHble Konogubl FD

Tun: NnacT1KoBble KONOALb!I COOpHbIE

KonbueBas xxecTkocTb: SN

Matepuan: nonnmstuneH HU3Koro gasnenns (MHL)

Pa3mep: ot 300 oo 800 ID

LaxTa konopgua: asyxcnonHas roopupoBaHHast Tpyba FD

O6nacTb NPUMEHEHUS: YCTPONCTBO CUCTEM DE3HANMOPHON HAPYXHOW KaHamM3aumm

COOopHble KOMOALb! SBAATCA ONTUMAsbHbIM BapUaHTOM [/ OPraHM3auvn CIOXKHBLIX CUCTEM HEeCTaHOapTHOro
NCMONHeHWsl. KOHCTPYKLMSI MOXET BK/oYaTb B cebsl: JIIOK, TEeNecKomr, FOPMOBUHY SKCLIEHTPUYECKYHO, LIAxXTY,
YHVBEPCasTbHbIA TOTOK U NIOTOK-3armyLLKY.

,D,J'Iﬂ obecrnedeHnss NoHOM repMeTNHHOCT KoJiogua WMCroJib3YKOTCA YIJIOTHUTENW OJ1A FTOPJIOBUHbI 3KCLI,eHTpI/I‘-leCKOl7I,

YOTHUTENbHbIE KONbLA A4 LWaXTbl, 0e3nHOBbIe YINIOTHUTENN.

B 3aBMCUMOCTV OT YCMOBWUIA SKCMyaTaumui CUCTEeMbl UCMOMB3YIOTCA pasHble KOMMeKTaUuM cOOpHOro Konodua:
KOMIIEKTALMM KOoALa 683 NCMoSIb30BaHNSA TOPJIOBUHbBI SKCLISHTPUHYECKON NN TefiecKona.
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Co6opHbint konopeuy FD. NMNonHas komnnekTauyus
JTok mnacTrkoBbIn,

yCIAJ'IeHHbII;I aJHOMUHEM

Teneckon YNnoTHUTENb A9 ropoBUHbI

NN KpbllLKa Nfoka

[opnoBrHa
SKCLIEHTPUYEeCcKas

KOJ'IbLLO ONsA WwaxTbl
v NKOK BH. N BH./Hap.

LLlaxTa konogua

MaH>xeTta*

KonbLo ans waxtbl

J1oTOK yHMBEPCamnbHbIN
UM NOTOK-3arsyLLKa

* MpuMeHsIeTca ANs opraHM3aumn NMoaKItoHeHrs TPY6ONPOBOLOB MyTeM BPEe3KM B LAXTy Kofoaua.

Co6opHble konogubl FD. KomnnekTtyrowme

Tun: Teneckon

Matepuan: nonmaTuieH HU3Koro gasneHns (MHL)

O6nacTb NPUMEHEHUs:: KOMMEHCMPYET CEe30HHble KonebaHnsa rpyHTa, He WM3MEHsIs
MIOCKOCTb AOPOXHOIO MOKPLITUA. TENECKOMMYECKME KONOALbI UICMONb3YKOTCS B MECTAX,
roe NPUCYTCTBYET WHTEHCMBHOE AOPOXHOE ABWIKEHME W Ha KOMOALbl OKa3bIBAETCH
MOBbILLEHHOE AaBneHne. Teneckon CoeanHsieTcst ¢ 0O0MMON ftoka 1 TenoM Kofodua
C MOMOLLIbKO PE3VHOBOMO YMNOTHUTENA. bnarogapst 3ToMy OOCTUrAeTCsl HE XKECTKOE,
HO OYeHb MPOYHOE COEAVHEHNE, KOTOPOE PaboTaeT Kak aMopTU3aToOPbl y aBTOMODUNS
PasmepHbiin psg: 300, 400, 600 ID

www.fdplast.ru
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Tuin: ropnoBrHa sKCUEHTpUYecKas

MaTepuan: nonMaTuneH HM3Koro gasneHns (MHL)

OGnacTb NPUMEHEHUs: MPVIMEHSIETCA C ABYXC/IOMHOM rodpupoBaHHon Tpybon FD
923/800 D

Pasmep: 800 ID

Tun: waxra konogua

MaTtepuman: nonvstTuieH H1U3Koro gasneHuns (MHL)

OGnacTb NPUMEHEHUSA: MPEACTABNSAET COOOM ABYXCAONHYIO rODPUPOBaHHYO TRYDyY
FD, 9BASHOLLYHOCS OCHOBHOWM 4acThio — TENOM Konodua. BeicoTa waxTbl — 6 MeTpoB
PaamepHbi psg: 300-800 ID, 315 OD, 1000 OD, 1200 OD

LLIAXTA KOJTOALIA

HAPYX. IAM.,

MM 315 * 340 460 575 630 695 800 923 1000 1200

BHYTP. ANAM.,
MM

271 300 400 500 535 600 687 800 881 1030 ‘

* Mcnonb3yeTcst B cocTaBe CHOOPHOIo Konofua ¢ NoTKoM-3arnyLikoin 315 OD, ntokom 315/271

Tun: 1OTOK YHVBEPCabHbLIN MOHOMMUTHBIN

MaTtepuan: nomatuieH H13Koro gasneHuns (MHL)

O6nacTb NPMMeEHEHNS: MO3BONSET NOOKIIOHUTL TRYObI NS BXOAA M BbIXOAA PasNN4HOr0
anametpa. JIoTkM yHMBepCasbHble MPOW3BOOATCA TPeX TUMOB: MPAMOMPOXOOHbIE,

TPOVHNKOBbIE, KDECTOBUHHbIE
PasmepHbI psag: 440, 580, 850, 1100 ID

JIOTOK YHUBEPCAJIbHbIN
PASMEPH KPEGTOBHHBI
440 Bxop, o 300 mm ID
580 Bxopn ao 400 mm ID
850 Bxog ao 600 mm ID
1100 BxopA Ao 800 mm ID

Tun: noTOK-3arnyLLKa

MaTepuan: nonmaTuneH H13koro gasneHns (MHMO)

OGnacTb NPUMEHEeHUst: KOMOAEL, C JIOTKOM-3arfyLIKOW MpeanonaraeT nogkoYveHme
Pa3HOYPOBHEBBIX TPYHOMPOBOAOB HEMOCPEACTBEHHO B LLIAXTY KonoAua. Bpeska B Lwiax-
Ty NPOV3BOOMTCA MPW MOMOLLIM PPe3bl C MOCAEAYIOLLMM MOHTaXKOM MaHXeT B MecTa
BPE3KM

Pa3mepHbii psag: 300-800 ID, 315 OD

JIOTOK-3AIMYLLKA

HARYZC IWAM- | 345+ 340 460 575 630 695 800 923
BRYTR AL | o074 300 400 500 535 600 687 800

* MCNoMb3yeTcsl B cOCTaBe COOPHOIo Konoaua ¢ noTkoM-3arnykorn 315 OD, nokom 315/271

Tun: ynaoTHUTENb 15 FOPSIOBUHbBI SKCLIEHTPUHECKOWN

Matepuan: NonMaTuneH HU3Koro fasneHns (MHL)

O6nacTb NpUMEHeHNA: 159 06eCreHeHNs MOHOM FEPMETUHHOCTI KONOALEB B MECTAX
CcoeauHeHVs Teneckona ¢ ropsIoBUHON

PasmepHbii psg: 600 ID
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Tun: ynnoTHUTENb PE3NHOBBIN

Matepuman: peavHa

O6nacTb NpuMeHeHns: 015 06ecrneYdeHst MOHOM repPMETUHHOCTI KONOALIEB B MECTax
COEeMMHEHNSI TeNeckona C LLIaxTon Konoaua

PasmepHbi psg: 300, 400, 600 ID

Tun: KoNbLO ANS LWaxTbl

MaTepuan: NonnaTuneH H1M3Koro gasneHna (MHL)

O6nacTb NnpuMeHeHust: 0151 06ecneqeHNs MOMHON rEPMETUHHOCTM KONOOLEB B MECTaX
COEAMHEHNSA LLAaxTbl C FOPSOBUHON UK C NOTKaMM

Pa3mepHbin pspg: 600, 800 ID

Tun: KOMbLO YNAOTHUTENBHOE

Matepuan: nonmatuneH H1M3koro gasneHns (MHMO)

OGnacTb NPUMEHEHUSE: )15 COBANHEHNS LLIaXThbl C IOTKOM-3aryLLKOW NN C YHUBEP-
CaslbHbIM JTOTKOM

PasmepHbin psg: 300-800 ID

KOJ1bLIO YMNIOTHUTEJIBHOE

HAPYZS FMAM. 340 460 575 630 695 800 923

BHYTP. AVAM.,

MM 300 400 500 535 600 687 800

Tun: dopma gna 6ETOHMPOBaHUS (onanyoka)

Matepuan: nosmatuneH H13Koro fasneHuns (MHL)

OO6GnacTb NpPMMEHeHUsA: 015 NpuaaHua Tpebyemolrt hopMbl BETOHY A1 3aKpPEneHs
JIOKa C TENECKONoMm

PasmepHbin psa: 650 D

Tun: nok

Tun nroka: nerkui

Harpyska: 0o 500 kr

MaTtepuan: KOMMNO3UTHLIM MaTepuan Ha OCHOBE NONSTUNEHE, cnelmalibHble
[ob6aBKu

AvameTpbr: 315/271, 340/300, 368/315, 400/343, 460/400, 575/500,
695/600, 923/800 MM

LiBeT: 4epHbI, KOPUYHEBO-3€EMEHbIN

O6nacTb NPUMEHeHUs:: YCTaHABMMBAETCS Ha LUAxXTy KaHanM3alvoHHOro konodua. Jlok
obecrnevmBasT ero 3aluTy OT 3arpsi3HeHU, MOBPEXKASHWI, NO3BONSET BbIMOMHUTL onepa-
TVIBHbI OCMOTP COCTOSAHMA KaHanM3aLn, BOAONpoBoaa. MaTtepuann He noaasTcst KOpposuin
KOHCTPYKUMSE: MIOK MMEET MPOUHYO KOHCTPRYKLIMIO U MPON3BOAUTCS ABYX TUMOB: C OOHVM
B6opTOM 1 ABYMs GopTamu. Mpyv MOHTaXKe CTeHKa LLaxTbl pasMeLLiasTcs Mexxay 6opTamu,

obecne4sas MOBbILLEHHYHO rePMeTNHYHOCTb

www.fdplast.ru
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CeapHble konogubl FD SVT

Tun: NNacTUKOBbIE KONOALE! CBapHbIE

KonbueBas xectkocTb: SN2, SN4, SN6, SN8

MaTtepwuan: NonMsTuneH H1U3Koro gasnenus (MHLI)

LlaxTa konopua: cnvpanbHoButasa Tpyba FD SVT

O6nacTb NpUMEeHeHUst: YCTPONCTBO CUCTEM BE3HAMOPHOW Hapy»X-

HOV KaHanmM3aumu, BOAOMPOBOAHbLIX CUCTEM, CUCTEM KabefbHOM

kaHanmnaaunn (CKK)

PasmepHbin psg: 500-1600 ID

Mpeumywecraa:

® [epMeTMHHOCTL  Konogua. CoeguHeHne 4YacTen KonodueB npu

MOMOLLM CBapKM OCYLLIECTBASIETCS B 3aBOACKMX YCMOBUSX, YTO

obecnevmBaeT repMeTUHHOCTb KOHCTPYKLIMN 1 UCKTOHaET nonaaaHme

FPYHTOBbIX BOA, B KOIOOEL,

e HebonbLuom Bec. Bec konoaua FD SVT cpaBHUTENBHO HMKE Beca

konogua n3 »kenesobeToHa.

® BbiCOKast XMMmM4yecKkasi CTOMKOCTb K OEUCTBUIKO arpeCCuBHbIX CPEN, YCTOMHMBOCTb K KOPPO3UK.
e CoKpallleH e pacxofoB Ha TPaHCMOPTUPOBKY, MOHTaXK, MCMONb30BaHME CMELTEXHNKM.

e [1pocToTa 06CNy>KMNBaHNS. BOZMOXXHOCTb BbIMOSHEHWUST ONEPATUBHOIO PEMOHTA KOMMYHMKALMIA, 06EeCNeHeHs NErkoro
JOCTyna o/1a 0bCny>KMBatoLLLEro nepcoHana.

e COKpaLLEHNA CPOKOB MOHTaXKHbIX paboT. Konogew, NoCTymaeT Ha CTPOUTENbHYIO MAOLLAAKY MOSHOCTLIO MOTOBbIM K
YCTaHOBKE.

e [1onroBe4HOCTb KOHCTRYKLMK. CPOK Cry»xbbl konoaua coctasnseT 6onee 50 neT.
HopmaTtuBHas gokymeHTauus:

FOCT 32972-2014, TOCT 54475-2011
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Komnnekrauusa Tunosoro ceapHoro konogua FD SVT

[opnosrHa

LlLlaxTa konogua
(Tpyba FD SVT)

MarkeTta

3arnyuika

CsapHble konoaubl FD SVT. OCHOBHble KOMMNIEKTYOLWMne

Tun: ropnosnHa 1 3arnyLuka, nMTas

MaTepuan: nonmatuneH HU3Koro gasneHns (MHL)

O6GnacTb NPUMEHEHUSA: rOPJIOBNHA UCMOMHSET POSb KOHYCHOIO Mepexoaa; MOHTUPY-
eTCs Ha LaxTy konofua

PaamepHbin psg: 1000-1600 ID

Tun: waxta konogua

MaTtepuman: nomstuneH H13Koro gasneHus (MHL)

O6GnacTb NpUMeHeHus:: MpeacTaBnseT cobo crivpanbHoBUTYO Tpyby FD; sBnsetcs

Tenom Konoaua
PaamepHbin psag: 1000-1600 ID

HAPY>XHbIW AUAMETP, MM / KOJIbLIEBASI )KECTKOCTb (SN)

BHYTPEHHUN

AOWAMETP, MM.
1000 1075 1075 1095 1100 - 1154
1200 1280 1275 1300 * 1305 - 1335
1300 1380 1405 1445 1445 - 1520
1400 1520 1520 1547 1555 - -
1500 1605 1605 1670 1670 - -
1600 1703 1730 1760 1760 - -

* Hapy>xHbii anameTp Tpy6 FD SVT npuBoauTCcs CpaBoYHO 1 MOXET OblTb U3MEHEH C
cobnofeHnem 3asBNEHHON KOMbLIEBOW XXECTKOCTU.

MockoBckuin 3aBof FDplast nsrotaBnmBaeT nonnMMmepHble KaHanmMsaLmMoHHble, BOAOMPOBOAHbIE, KabenbHble konoaLs!l FD
SVT amametpom ot 500 oo 1600 MM B COOTBETCTBMWN C MPOEKTOM 3akas4mka. CreumannctaMmn 3aBoda paspaboTaHsbl
TUMOBbIE PELLIEHNS - MPOEKTbI KOMOALEB, YTO MO3BOMSET 3aKa34MKY U MPOU3BOANTEND SKOHOMUTL BPEMS N CPEACTRA,
Tpebyemble Ha pas3paboTKy MpoekTa W U3roToBNeHWe Komnodua. Pa3Hoobpasue MOoAroTOBMEHHbIX TUMOBbLIX PeLLeHNi
MO3BONSIET 3aKa34MKy BblbpaTh HEOOXOANMBIA MPOEKT B KOPOTKME CPOKM.
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KaHannsaunoHHble konoaubl FD SVT

KaHanmsaumoHHble NMnacTvkoBble Konoausl FD SVT npeaHasHadeHbl s 060pyaoBaHus, SKCMlyaTauu 1 06Cny»K1BaHus!

cucteM B6e3HAMOPHOM  XO3ANCTBEHHO-ObITOBOM KaHaM3auuy, BOAOOTBEAEHWS CTOKOB MPOMbILLNEHHBIX MPeanpUsTUn,

OOXOEBbIX OCaaKOB M MOYHTOBbLIX BOA.

JloTKOBbIE

JloTKOBbIE KOMOALB! OT/INHAKOTCA HAMHMEM B HVDKHEN YacTW LUaxTbl JIOTKA - KUHETLI - A5 opraHn3aunn pasBogKkn pr6.

HeoTbemnemol 4acTbio KOmMoaLa ABMAETCH Kamepa 419 GEeTOHMPOBaHMS, NO3BOSSAIOLAN 3aKPENUTb KOMOAEL, B MOYHTE Ha

MeCTe CTpouTENbCTBA. B KOHCTPYKUM TUMOBOIo Kosiogua npeycMoTpeHbl ABa I'Iany6Ka nametpomM 160 MM 4519 3a/MBKU

6eToHa.

TUMNOBOIA IOTKOBLI MPSIMOMPOXOAHOMN Konopew,. Komnnekrauus

JMok 695/600 1w
JlecTHnua 1w
lopnosuHa u 3arnywka K waxte ID 1000 ¢ Bbixogom Ha ID 600 1wt
Lllaxta SVT 1094/1000 SN2 1000 MM
JNoTok 110/94 SN8 1w
Matpy6ok 110/94 SN8 2 wr.
Manxeta 110/94 2 Wwr.
Matpy6ok ans 6eToHnpoBaHus 160 Mm 2 Wr.

TunoBo NOTKOBbIN YrNOBON Konogew. Komnnekraums

Jiok 695/600 1w
JNlecTHuya 1wt
lopnosuHa 1 3arnyuwka Kk waxte ID 1000 ¢ BbixogoMm Ha ID 600 1wt
LLlaxta SVT 1094/1000 SN2 1000 mm
JNotok 110/94 SN8 1w
Martpy6ok 110/94 SN8 2 Wr.
Marxera 110/94 2w
Martpy6ok gnsi 6eToHnpoBaHus 160 Mm 2 Wr.

TuNoBOI NIOTKOBbIV TPOWMHMKOBBIN Konogew. Komnnekrauus

Jiok 695/600 1w
JNlecTtHnya 1wt
lopnosuHa 1 3arnywka K waxte ID 1000 ¢ BbixogoMm Ha ID 600 1wt
LLlaxta SVT 1094/1000 SN2 1000 mm
JNotok 110/94 SN8 1w
Martpy6ok 110/94 SN8 3 wr
Marxera 110/94 3w
MaTtpy6ok gnsi 6eToHnpoBaHus 160 Mm 2 Wr.

TrNoBOW KaHaNM3aUWOHHbIN KONOAEL,
FD SVT noTkoBbI1 NPSIMONPOX0AHOM

TNOBOV KaHaNM3aLMOHHbBIV KONMOAEL,
FD SVT noTkoBbIi yrnoBow

TNOBOV KaHaNM3aLMOHHbBIV KONMOAEL,

FD SVT nOTKOBbIN TPONHNKOBIN

1000

i
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TunoBoW NOTKOBbI KPECTOBUHHBIN Konogel. Komnnekrauus

IMok 695/600 1wt

JNecTHuya 1wt

lopnoBuHa 1 3arnywka K waxte ID 1000 ¢ BbixogoM Ha ID 600 1wt

LLlaxta SVT 1094/1000 SN2 1000 mm ]

Jotok 110/94 SN8 1wt ! }
Natpy6ok 110/94 SN8 4 wr. ‘ }
Matxera 110/94 4 wr. ‘ } é
Matpy6ok ans 6eToHnpoBaHusa 160 mm 2 wr.

TVNOBO KaHaMM3aLMOHHBIV KOJTOAEL!
FD SVT noTKoBbIN KPEeCTOBUHHbI

Be3noTkosble

BeanotkoBble KOonogubl MPUMEHAKOTCA OJ1A NMpnemMa 0OXXOEBbIX N TOYHTOBbLIX BOO 1 MOI'YT ObITb Kak noxgenpunemMmHbiMn, Tak
" OPEeHa>KHbIMW.

TunoBon 6e3N10TKOBbIV [OXAENPUEMHbIN Konogew,. Komnnekrauums

Jok 695/600 1w
JNecTHuua 1wt
lopnoBuHa 1 3arnywka K waxte 1D 1000 ¢ BbixogoM Ha ID 600 1w
Laxta SVT 1094/1000 SN2 1000 mm
Matpy6ok 110/94 SN8 1 wr.
Manxeta 110/94 1w
Matpy6ok ans 6eToHnpoBaHus 160 Mm 2 Wwr.

1000

1)1

TrNoBOM KaHaNM3aLMOHHbIN KONOAEL,
FD SVT 6e3n0TKOBbIN J0XXAENPUEMHbII

TunoBoil 6e3N10TKOBbIN ApPeHaXHbIN Konogel,. KoMmnnekrauus

JTiok 695/600 1wt
JNecTHuya 1 W
lopnosunHa u 3arnywka K waxte ID 1000 ¢ Bbixogom Ha ID 600 1wt |
LLlaxta SVT 1094/1000 SN2 1000 MM ‘ }
MNatpy6ok 110/94 SN8 2w ) ) ! | l
Manxeta 110/94 2w } —
Matpy6ok pns 6eToHMpoBaHus 160 mm 2 wr. g ‘ } ;
\
L

TVNoBOM KaHaNM3aLWMOHHbIN KONoAEeL,
FD SVT 6e3n0TKOBbI APEHaKHDBIN
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MepenagHble
ﬂepena,u,Hble Konogubl MOUMEHAKOTCA ON1A LI,eJ'IeI7| N3MeHeHNn4 I'J'|y6I/IHbI 3aJ1I0XKeHWA pr6OI'IpOBO,EI,a N CHMKEHNA CKOPOCTU

noToka Bof,

Tunosoi nepenagHbiii Konogew ¢ Tpy64atsiM nepenafoM. Komnnekraums

Jok 695/600 1wt

JNecTtHnua 1wt

lopnosuHa u 3arnywka K waxte ID 1000 ¢ Bbixogom Ha ID 600 1wt

LUaxta SVT 1094/1000 SN2 1000 MM d /J ‘
TNoTok 110/94 SN8 Tum }
Matpy6ok 110/94 SN8 2w ‘
Matoketa 110/94 2 wr. ‘

o 4
MepenapHbiin natpy6ok 110/94 SN8 1wr ‘ ﬂ
Martpy60ok gns 6eToHmpoBaHns 160 MM 2 wr. TVNoBOM KaHaNM3aLWOHHbIN KONoaeL,

FD SVT nepenafHbin ¢ Tpyb4aTbim
nepenagom

TunoBoi nepenagHbIii Konogew, Bogo6oinHoro Tuna. Komnnekrauus

Jok 695/600 1w

JlecTHuua 1w

lopnoeuHa n 3arnywka K waxte 1D 1000 ¢ Bbixogom Ha ID 600 1w |

Lllaxta SVT 1094/1000 SN2 1000 MM ‘ |

NoTok 110/94 SN8 1um ! }

MNatpy6ok 110/94 SN8 2 wr. ﬁﬂﬂﬂ[ﬂ . E | }

Manxera 110/94 2w g ; ﬂ ‘ }

lacuTenbHble NNACTUHbI 3 wr. {? — L 7H
Ell= |

Matpy6ok ans 6eToHnpoBaHus 160 Mm 2 Wr. TUNOBOI KAHANM3ALWOHHBIN KOMIOAEL

FD SVT nepenafHbii BOOOOOVHBIN

TunoBoW nepenagHbIii Konogew, BOJOCIMBHOIO Tuna. Komnnekrauums

Jiok 695/600 1w

JNlecTHnua 1w

lopnosuHa u 3arnywka K waxte ID 1000 ¢ Bbixogom Ha ID 600 1wt |

LLlaxta SVT 1094/1000 SN2 1000 MM ‘ |

NoTtok 110/94 SN8 1um ! }

Marpy6ok 110/94 SN8 2 wr. Eﬁ]ﬂﬂé ‘ } ‘

Manxeta 110/94 2wt 2 i ! 1

CnuBHble NNAcTUHbI 2 wr. i R—
[

MaTtpy6ok pnsi 6eToHnpoBaHus 160 Mm 2 Wt THNOBOI KAHANM3ALMOHHBIN KONomeL F E

FD SVT nepenaaHbiin BOOOCANBHOM
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BoponpoBopgHbie konoaubl FD SVT

BomoonpoBogHbie nnacTrkoBble konodupsl FD SVT NpUMEHSOTCS Ha HAaNMOPHbIX BOAOMPOBOAHO-KaHANNI3ALIMOHHBIX CETAX
ONnst 0BCNy>KMBaHUS PAa3MELLEHHOMO B HUX KOHTPOJSIbHO-U3MEPUTENBHOMO 000PYA0OBaHNA, 3anOpHO-PeryInpyroLLei
apMaTypbl 1 MOXKapHbIX MOPaHTOB.

BoponpoBoaHbin Konoaey

BoponpoBoaHble KonoALbl UCMofb3ytoTest ana obcny-
YKNBaHUS 3arMOpPHO-PerynMpyemMolt apmaTypbl.

\

Jliok 695/600 1w

JNecTHuua 1wt

lopnosuHa 1 3arnywka k waxte ID 1000 ¢ Bbixogom Ha ID 600 1wt b
LLlaxTa SVT 1094/1000 SN2 2000 Mm Z
NaTtpy6ku MHA Ay-63*3,8 SDR17 PN10 2 wr. ;
3apsmkka Hawle-A 1wt i %
dnaHubl 2 Wr. | ;

BopomepHbin Konoaey

BonomepHsbie KOMOAUb!  MPUMEHAIOTCA 1A - 3amepa TUNOBOI BOAONPOBOAHbIA
O6'bel\/IOB nocrtynarowen n BbiXxogdallen BOAbl YCTAHOB- konopeu, FD SVT
NEeHHbIMN B HUX MeXaHW4eCKnMWn, MarHUMTHO-3J1EKTPU-

HYeCKMW 1 na3epHbIM BOOOMepPaMin.

TunoBoi BOJOMEPHBIN Koslogew. Komnnekrauus

Jlrok 695/600 1wt

JNecTHuya 1wt

lopnoBuHa u 3arnywka K waxte ID 1000 ¢ Bbixogom Ha ID 600 1wt

LLlaxTa SVT 1094/1000 SN2 2000 Mm E ‘
|
Natpy6kun NMHA, Ay-63*3,8 SDR17 PN10 2 W . ‘
CueTunk Bopgbl Groen WTC 1w . ‘
®dnaHybl 2 Wr. 7 g‘ %
(! f

HPOTMBOHO)KaprIM Konopey TvnoBov BOJONPOBOAHbIV KONOAEL,

MpPOTUBOMOXAPHBLIE  KOMOALbLI  YCTaHaBNMBAOTCS  Ha FD SVT BoaomepHbilt
CeTsIX MPOTUBOMOXKAPHOIO BOAOMPOBOAA C LEMbio OT-

6opa BOAbI MPW TyLUEeHN MOXKapoB.
TunoBoW NPOTUBONOXapPHBIN Konopael. Komnnektauus
JMiok 695/600 2 wr [
JNecTtHuya 1w
st

lopnoBuHa SVT 668/600 SN2 2 wT. no 500 mm

Nuct NHA, pns ropnosuHbL, A4nA gHa 10 MM, 15 Mm ey

1]

LLlaxTa 1670/1500 SN2 2000 mm &
Narpy6ku MHA Ay-110*6,6 SDR17 PN10 2 wr.

3apsuxka Hawle-A 1wr i
dnaHubl 4 wr. E
MAPaHT NoXapHbIi 2m . . 1 ‘

TrnoBoV BOAOMPOBOAHbIN Konoped, |

MNopcTtaeka cdnaHueBas AnsA rnapaHTa 1w FD SVT npotveonoxapHbii
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Konopeu ana yrenneHHoro TpyéonpoBopa

Konogupl ans yTenneHHoro Tpybonposoda WCnosb-
3YIOTCS B PermoHax ¢ TpYAHbIMU KIMMaTUHECKUMM YCIo-
BUSIMW, XapaKTepuUayeMbiMU HU3KUMK TemnepaTypamm
BO3Ayxa 1 60MbLLIOV MyBUHOM NMpoMep3aHns FPYHTOB.

TunoBoin Konogew, Ans yTenneHHoro Tpy6onpoeoga. Komnnekraums

405

|
L
| |
ok 695/600 1wt n i A
NecTtHuua 1w é ‘ } i
lopnosuHa u 3arnywka K waxte ID 1000 ¢ Bbixoaom Ha ID 600 1wt % ‘ ‘ é
H | c
LLlaxta SVT 1094/1000 SN2 2000 MM = ‘ \ 0
g B | .
Tpy6a NNY-N3 57/125 2w T ‘ |
H | ]
3apsmxka Hawle-A 1w < | =
®dnaHey 2 wWr. Hffi— ‘ﬁ‘ ! 1”— —7—;41
. E‘”—\ Tl AP —
3 D200 | |
EI 1 ﬁ
TunoBo BOAOMPOBOAHbIN
konopey, FD SVT gns ytenneHHoro
Tpybonposoga
Kab6enbHble konogubl FD SVT pyGonposoa

KabenbHble konoaupl FD SVT npumeHstoTcs Ans NpoKAagkya KabenbHbIX KOMMYHUKaLMA A60ro Tvna, MPOTSKKK
CNaboTO4HbIX CETEN U BbIMOMHSOT (YHKLMM CMOTPOBBIX YCTPOMCTB. 3aBO4 NpeaiaraeT HECKObKO TUMOBbIX PELLEHUI:
kKonogel, onepatmsHoro goctyna (KOL), konogew, kabenbHbih yH1BepcanbHbin (KKY), konogeu, KKY ¢ aBTomaTn4eckomn
CUCTEMOW NOXKAPOTYLLEHUS.

700

Konopeuy onepatusHoro gocrtyna (KOZ)

Konogupbl onepatmBHoro pgoctyna (KOL) nossosstoT
obecnednTb OOCTYN K y3MamM KOMMYHUKAUMOHHBIX CETEN.

TunoBoii konogew, ans yrenneHHoro Tpy6onpoeoga. Komnnekrauus

ost®

D63

JMok 695/600 1w -
)
- ] 0
LllaxTa 668/600 SN4 1000 MM — %
0
0
NMHA 15 mm gna gHa konopua 1/3 wr. o f 0 0
S )
- 0
Tpy6a ans 3awmTel kabensi D63*3 no 0,5 m 4 wr. E
0
0| 0
- i
Konopeu kabenbHbin yHuBepcanbHbii (KKY) . » ’
aey y P TunoBol KabenbHbIN Konoaet,

Konogupb! kaGesbHble yHuBepcassHble (KKY) npeaycma- FD SVT onepammsroro aoctyna

TpuBAatOT YKaaKy U YCTaHOBKY Kabenen Ha crieyparbHble
KOHCTPYKLMW, YCTAHOBKY KabemnbHbIX MydT.

* KKY ¢ aBTOMaTnyeCcKom CUCTEMON MOXXAPOTYLLEHWS OMNOMHUTENBHO
KOMMNEKTYeTCA camocpabaTbiBatoLLen CUCTEMON (OrHETyLIMTENemM

ocn-1)

JMiok 695/600 1w

JNecTHuua 1 W

LLlaxta 1094/1000 SN2 2000 Mm

lopnosuHa v 3arnywka ID 1000 1um

Tpy6a ans 3awmTbl kabens D63*3 no 0,5 m 18 uwm

O6partHbili knanaH TM-85.100 1w

OTBOAHOI kaHan 110*87 1w

Croiika kabenbHas K-1152 L-800 2wt Konoggﬂgaaggggz?ﬁ&b;;liD SVT
Monka ka6enbHas K-1161 L-265 6 W
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Matepunanbl. XapakTepucTnku
______________________________________________________________________________________________________________________|

Ona npowsBoacTBa ropupoBaHHbIX Tpyd, untuHroB FD mcnonb3yetcss moamaTuneH Huskoro aaenenvs (HDPE) n
nonvnponuneH-6nokcononuvep (PP-B). [Ons npon3BoacTBa KOMMAEKTYHOLLMX KOMOAUEB WCMONb3YETCA MONUITUNEH
HM3KOro gaBneHust. OCHOBHbIE XapakKTePUCTUKI MCMONb3YEMbIX MaTepuanoB npueedeHb! B Tabnuuax 1 n 2.

Ta6nuua 1. OCHOBHble XapaKTePUCTUKMN MNOINITUNIeHa HU3KOIro AaBJIeHUsI BbICOKOW MAOTHOCTHU

HAWMEHOBAHME NOKA3ATENS 3HAYEHUE NOKA3ATENS
1 [noTHOCTb, r/em® 0,950 - 0,955
NokasaTenb Teky4vecTu pacnnasa npu 190 °C, /10 MUH., HE MeHee,
> npw Harpyske, H:
-21,19 0,2-0/4
- 49,05 02-12
3 Pa3bpoc nokasartens Teky4ecTu pacnnaea B npegenax naptim, %, He bonee + 20
4 TepmocTtabunsHocTb npu 200 °C nnm 210 °C, MUH., HEe MeHee 20
5 [Npenen Teky4ecTy Npu pacTskeHun, MlMa, He MeHee 11,3
6 MaccoBasi [ons NeTy4nx BELLECTB, MI/KT, He 6onee 350
7 MaccoBasi [oNs TEXHUYECKOro yrnepoaa (caxu), % mac.” 20-25
8 TN pacnpenenenns TEXHUHECKOro yrnepoaa (Caxm)* [ -1l

* [inst MapoK MonmaTueHa, CBETOCTabUIN3NPOBaHHbBIX CaXKel

Ta6nuuya 2. OCHOBHblE XapaKTepPUCTUKK nonaunponuneHa-énokcononuvepa (PP-B)

HAUMEHOBAHME MOKA3ATENS 3HAYEHUE NMOKA3ATENS
1 MnoTHOCTb, /cM®, He MeHee 0,90
2 Mokazatenb Teky4decTu pacnnasa npu 230 °C/2,16 kr, /10 MuH. 0,3-0,5
3 Mpenen Teky4eCcTu NMpu pacTsxeHun, Mla, He MeHee 23
4 Mogaynb ynpyrocti npu pactsbkeHun, Mlla, He MeHee 1200

TpeboBaHuUA K 3KCrJlyaTauum u Ka4yecTBy Tpyo

[oprpoBaHHble TpyObl M3 MOAN3TUNEHA HWU3KOro gdaenerHus (MHM) npurogHbl ONsS aKcryatauum B cUcTemMax
TPy6ONPOBOAOB MPY MPEOENbHOM TEMMEPAaTYPE HaPY>KHOM MOBEPXHOCTM TPYyOb! OT - 50 °C go + 70 °C, a Takke B CocTaBe
CUCTEM KaHanmM3aummn 1 TpybonpoBOAOB, TPAHCMOPTUPYIOLLMX BOAy Npu Temnepatype oT 0 oo +40 °C, gpyrue >}<ungkme n
ra3o006pasHble BELLECTBA, HE OKa3blBatOLLIME pa3pyLLatoLLIErO BO3AENCTBINSA Ha MaTepuran Tpybonposoaa.

Tpy6bl FD SVT no3BoAsOT CTPOUTb TRYDOMPOBOAb! C TEMMepaTypon TpaHcrnopTupyemon xugkoctin ot O °C go 60 °C.
Tpybbl N3 noAMnponuieHa-otnoKconoaMMepPa NPUroaHb! Ans CNONb30BaHNA B CUCTEMAX TPYOONPOBOA0B NPY NPEASbHOMN
Temnepartype Hapy>XHOWM MOBEPXHOCTY Tpybbl oT -20 ao +60 °C.

3amMepsaHne XXUOKOCTU BHYTPU TPybonpoBoda He AOMYCKaEeTCs.

TpyObl HE MOMYT MPUMEHATBLCA ANA TPAHCMOPTMPOBKM MOPHOYNX ra30B, NMPeaHasHa4YeHHbIX B Ka4eCTBE Chipbst M TONNMBa
07151 MPOMBILLUIEHHOTO Y KOMMYHanbHO-ObITOBOMO MCMONb30BaHWs. Tpybbl He MpeaHa3HaqeHbl ANns UCMOb30BaHVA B
TpybonpoBoaax, padoTatoLmX Mog, AaBAEHVEM (KNOKOCTH, rasa).
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XumMmmnyeckass CTOMKOCTb MaTepuanoB

MNonmaTuneH 1 noAMnpPoNMNeH-0IoKCoONoOMMMEP 00NadatoT BbICOKOM CTOMKOCTBIO K arpeCcCMBHOMY BO3OENCTBUKO
XUMUHECKNX BELLIECTB. STV BUbI NOIUMEPOB CTOMKM K BOMBLUMHCTBY XUMUHECKX PEArEHTOB, B TOM HYMCIIE MPY MOBbILLEHHON
TemnepaType TPaHCMOPTUPYEMON cpedbl B OTMHME OT TPaavUMOHHBIX MatepuanoB, KOTOpble MOL BO3OENCTBUEM
arpECCUBHBIX CPen, KOPPO3MPYIOT 1 CTapetoT.

Tpy6bl FD yCcTOMHMBbLI K OENCTBUIO CUSIBHBIX LLEOYEN, PacTBOPOB COMEN, CUMbHBIX U CrabbiXx MUHEpPasbHbIX KUCHOT,
anudaTn4ecKnx yrneBoLOPOAOB 1 MUHepasbHbIX Mace. XMMNYeckasi CTOMKOCTb 3aBUCUT OT BUZAA XMMNYECKNX PeareHToB,
NX COYETaHUS, KOHLUEHTpaLMKY, TemnepaTypbl U MPOAOKUTENBHOCTM BO3AENCTBUSA. Tabanupbl XUMUYECKON CTOMKOCTU
nonnatuneHa 1 noavnponuneHa cornacHo ISO/TR 10358 npuseneHsl B MNpunoxeHun 2. Tpybel FD Takxe obnagatot

HN3KOW Nnapo- 1 ra3onpoHNUaeMOCTbHO.

CTOMKOCTb K rmapoabpasmBHOMY U3HOCY

OCHOBHbIM BMAOM M3HOCA OS151 CUCTEM Be3HaNopPHOMN

Tpy6bl U3 acbecToLemeHTa

KaHaJinsaunn ABJIAETCA rmp,poa6pa3|/|BHb||7| n3Hoc. B

KaHa/M3aUMOHHbIX CcTemMax abpasuBHOe NCTUPaHie 2 304
B OCHOBHOM TMPOWCXOAUT B HWKHEM CerMeHTe %
© [
Tpy6bl. ABpasvBHOE UCTUPaHWe MaTtepuana Tpybbl £ 25 L / | oy creomacria
5 )i A

BO3HUKAET BCMEACTBME TPEHUs, MepeKkaTku wm = / A | {] |91

i

Ji
CpesaHnsi Mepemelaiolmics vacauamu. TpyGsl 201/

Ji
MpW aKcnyataumMn MnoaBepratoTcsl  UHTEHCUMBHOMY / \

1 ,5 — // 6eToHHbIe TPY6bl
N3HaLLMBaHWIO TBepAbIMM abpasnBHbIMA YacThLaMM, \
/ \
cofepXkalMmCcs B BOOeE 1 B OPYrux cpenax. 10 - /' ) Kepammieckie TpyG
. // / Tpy6bl 13 MBX
VcnbimaHna  Ha  M3HOCOYCTOMYMBOCTE  PasfnyHbIX 05 =% Lahak
D ]
MaTepuanoB Ons Tpyo 6e3HaAnopHOW KaHanmsaumm H‘j.;&{‘;—: Tpy6bI M3 M3
npoBenv B TEXHOMOMMYECKOM  YHUBEPCUTETE ! ! '
0 200 000 400 000 600 000

Hapmiitaara (fepmanuns). o aTon MeToamke OTPE3Kn
KONMYecTBO LKMKIOB BO BpeMA ncienoBaHunA, N

Tpy6 M3 pasHbiX MaTepuanos OavHOM 1M Obln
PucyHok 1. CToikocTb K rugpoabpasnsHoMy n3Hocy. [laHHble uccnegoBaHns
Technische Universitat Darm-stadt (TexHonoruyeckoro YHusepcuteTta

C OMNpedeneHHoM YacToToM, Bbi3blBas U3HOC CTEHOK Hapmwrapgra, lepmanuns), nposegeHHoro Ha ocHosaHun DIN 19534

3anonHeHbl BOOHOW B3BECHIO C MECKOM W1 Kadanncb

TPyOb! MPY OBVKEHUW HaCTUL,
Mo peaynbratam ucrbiTaHu (puc.1) Bbino BbISBAEHO, YTO B TedeHune 195 neT hakTU4ecKuin M3HOC MONMSTUNEHOBBIX
rodpprpoBaHHbiX TPy6 coctaBun 0,1 MM. 3TOT (hakT mMoaTBEPXKOAET, YTO MOMMATUNIEHOBbIE TPYObl MPAKTUYECKN HE

noOBepraroTcs rnapoabpasnBHOMY U3HOCY.

Hauvxynuimne pesynstaTbl Nokasann Tpydbl U3 acOeCToLEMEHTa, CTEKIONMIAcT1Ka 1 BeToHa. [Npn Takom ypoBHE M3HOCA
acbecToleMeHTHble TpyObl Mpocny>kat He 6onee 15 net. CornacHo 3akmto4eHnto VIHCTUTYTa METaITIONONMMEPHBIX CUCTEM
HAH PB cpok cry»x6bl CTEKNOMNACTUKOBbLIX TPy6 cocTaBnsdeT 20 NeT, a MoMSTUNEHOBBIX — MUHMYM 50 NeT.

CTOMKOCTb K BO34ENCTBMIO MUKPOOPraHU3mMoB

PesynbraTthl UCMbITAHWUIA MOKa3anu, YTo rodhpupoBaHHbie Tpybbl FD obnagatoT 4OCTATOHHOM CTONMKOCTBIO K BO3AENCTBUIO
MUKPOOPraHn3MoB. [Nagkasi BHYTPEHHSS CTeHka TpyO npenoTBpallaeT BO3HUKHOBEHME OWOAOTMHECKOW MEHKM,
KoTopasi obpagdyeTcs Ha Tpybax C LIepLIaBO BHYTPEHHEN CTEHKOW, TakMX Kak OETOHHblE, acOeCTOUEMEHTHbIE U

CTEeKNOMJ1aCTMKoBbIE.
CTonkocTb K BHYTpeHHeMy aAaBJieHUo

lobpupoBaHHble TRYObl FD sBAstoTCst 6e3HaANOPHbIMK, BbIOEPKMBAKOT AaBneHue B npeaenax ao 0,5 atmocdep B MecTax

CTblKa.
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JTabopartopus N0 KOHTPOJIO Ka4yecTBa NpoayKuun

MockoBckuin 3aBof FDplast nmeeT cOBCTBEHHYIO COBPEMEHHYHO NabopaTopuio MO KOHTPOMO KadecTBa. Kaxkgas naptus

I'IpOI/ISBO,EI,I/IMOM npoayKunn npoxognT obszaTenbHble na60paTopr|e McnbITaHus. VicnbimaHms npoaykKum1n npoBOOATCA B

COOTBETCTBUN C TY Ha KOMbLEBYO XXECTKOCTb, rEPMETUHHOCTb, CTONKOCTb K yaapy. OTaen no koHTposto kadectsa (OTK)

OCYLLIECTBNIAET NPOBEPKY KavecTBa NPOAYKLIMN NPY ee NMPOon3BOACTBE, OTIPY3KE Ha CKJlam, OTIPY3Ke KIIMEHTY.

Ha Ka>KOYyHo NapTnio COCTaBNAETCA TEXHNYECKNI MacnopT, B KOTOPOM yKa3bIBaOTCA (DaKTl/I‘-{eCKI/Ie (i)I/ISVIKO-MGX&IHI/I‘-leCKVIe

rokasarenu Tpyobl.

Ta6nuua 3. Tpe6oBaHUA K Ka4eCcTBY ABYXCIOMHbIX rochpupoBaHHbIX TPY6, (OUTUHIOB

M MHOTrOCJIOWHbIX apMUpPOBaHHbIX Tpy6 FD ARM

HAMMEHOBAHME NMOKA3ATENA

SHAYEHUE MNOKASATEJIA

1 BHeLlH1 B, NOBEPXHOCTU

Ha noBepxHOCTSAX TPyO 1 (DUTWMHIOB HE OOMYyCKAETCH HanM4me ny-
3bIpEN, TPELLVH, PaKOBUH, MOCTOPOHHNX BKITFOHEHWNA, BUANMBIX
6e3 yBenMuUTENbHbIX MPUOOPOB. TopLibl TPYO OOMKHbI ObITb OTPE-
3aHbl Mexay rodppamu. LIBeT Hapy>KHOro ¢nos Tpy6: YEPHBIN N
PBDKAA Y MONUSTUNEHOBBIX TRYD, KUPAMYHBIN Y NOAMAPONUIEHO-
BbIX TPY6. LIBET BHYTPEHHErO Cnost — 6ebIn.

2 KonbLeBasi »KecTKoCTb, kKH/M?

MoNMaTUNEHOBbIE ABYXCMOVHbIE rodpupoBaHHble TPyobl - SN6 -
SN7, SN8 - SN9, FD ARM - SN8, SN10, SN16. NonunponuneHo-
Bble [BYXCNOWHbIE rodppurpoBaHHble Tpydbl — SN8, SN10, SN12,
SN14, SN16

3 KorbLiesas rbkocTb npn 30%-How aedopmaLyn d,

OTCyTCTBME Ha UCMLITYEMOM 06pa3Le (MOCHe CHATUS Harpy3Ku):
- PaCTPECKMBaHNS BHYTPEHHEO NI HAPY>KHOMO Cos

- PacCnoeHns CTEHOK

- paspyLleHnsa obpasua

- M3M10Ma B MOMePEYHOM CeveHmn obpasLia (MoTepst YCTOMHMBOCTH)

4 CTonkocCTb K nporpesy npu Temnepatype (110 £2)°C

OTcyTCTBUE paccnoeHuin, TpeLwH, nysbipen no FOCT 27007-86
nn. 4.8. TY 2248-001-99718665-2008

www.fdplast.ru
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CepTucunkarbl COOTBETCTBMSA Ha NPOAYKLNIO

[ByxcnovHble rodpupoBaHHble Tpybbl FD, MHOroCnolHble apMmpoBaHHble Tpybbl FD ARM, crnivpanbHoBuTbie Tpyobl FD
SVT, KonofLbl NPOM3BOAATCS B COOTBETCTBUM C:

¢ [OCT P 54475-2011 «Tpybbl NOMMMEPHbIE CO CTPYKTYPUPOBAHHOM CTEHKOW 1 (DACOHHbIE YaCTu K HAM [N CUCTEM Ha-
PY>XHOW KaHanmMaaumm».

¢ [OCT 32972-2014 «KonofaLbl MONMMEPHbIE KaHaNMN3aLIMOHHbIE>.

e TY 2248-001-99718665-2008 «Tpybbl 6e3HANOPHbIE U3 MONN3TUNEHA ABYXCNOMHbIE FOPPUPOBAHHbBIE M COEOVHUTENBHBIE
netany ¢ MapKMpoBKom FD».

e TY 2248-001-38314882-2012 «Tpybbl 6e3HANOPHbIE MOANITUNEHOBbLIE MHOMOCNOMHbIE, apMupoBaHHble FD ARM n
coeauHUTENbHbIE AETANM C MaPKMPOBKOWN FD».

o TY 22.21.21-004-16042271-2019 «Tpybbl ABYXCNOWHbIE FOMPUPOBAHHBIE N3 MONMUMPONUAEHA /15 CUCTEM HaPY>KHOM
KaHanMaaumm».
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MMapaBnnyecKuin pacyeT Tpy6onpoBoaoB

Brnarogapss  cBonctBam  mMaTepuanoB  (MOAMaTUNEHa,
nonMNponuneHa-6NoKCONOAMMEPA) W MMadKon BHYTPEHHEN
MOBEPXHOCTW, TMAPaBINYECKME CBOWCTBa TpybonpoBoda
He yXy[WakTCa B TEYEHMEe BCEero Cpoka asKcrjyataumu.
HU3KMM KOSOPULIMEHT LLEPOXOBATOCTN STUX MaTEPUASIOB B
CpaBHEHM C TPaaNLMOHHBIMN MaTepuanamm obecnevmsaeT
BbICOKYHKO MPOMYCKHYHO CrOCOBHOCTL Tpy6 FD (puc. 2).

rVI,D,paBﬂl/l‘-leCKI/IVI pacHeT BbIMNONHAETCA 0114 onpeneneHna

napameTpoB pPaboTbl TPybonpoBoda M3 rohpUPOBaHHbIX
PucyHok 2. LLlepoxoBaToCcTb BHYTPEHHEN

MONNSTUNEHOBBLIX [IBYXCNOMHBIX TPYO FD. NOBEPXHOCTU TPY6 13 pasnnyHbIX MaTepuasnos

Pac4eT BbINoNHAETCHA B COOTBETCTBUU C TpGGOBaHVIilMI/I:

® CHuMM 2.04.03-85 «KaHanmaaLyst. Hapy>xHble CETU 1 COOPYXKEHWS».

® CIM 40-102-2000 «[pOEKTNPOBaHME 1 MOHTaXK TPYOOMPOBOAOB CUCTEM BOAOCHAOXKEHMSA 1 KaHaIM3aLmm 13 NOMMEPHbIX
MarTepuanoB».

* Ty 2248-001-99718665-2008 «Tpy6Bbl 6€3HANOPHbIE N3 NONUSTUAEHA ABYXCNOMHbIE, TOMPUPOBAHHBIE.

® TV 22.21.21-004-16042271-2019 «Tpy6bl ABYXCNOMHbIE FOMPUPOBaHHbIE 13 MOAUMPONUIEHa ANS CUCTEM Hapy>KHOW
KaHanmMsauum»,

Pac4eT kaHann3aumoHHbIX TPY6ONPOBOAOB CledyeT MPOM3BOANTL, Ha3Ha4asd CKOPOCTb OBWXKEHNS XXnakocTn V, Mm/c,

1 HanonHenve H/d Takum 06pasom, Y4ToObl BbINO BhIMOMIHEHO YCIOBME:

4,
Vg ZK

3pecb K = 0,5 — gng TpybonpoBoAoB M3 NAAaCTMACCOBbLIX 1 CTEKAHHbIX TPYO;
K = 0,6 — pna TpybonpoBoAOB 13 APYrvX MaTepuasioB.
MK 3TOM CKOPOCTb ABVXEHWNS XXUOKOCTU A0MKHa bbiTb HEe MeHee 0,7 M/C, a HanonHeHe TPy6onpoBoaos — He MeHee 0,3.

MoTepw Harnopa A no AnnHe TpybonpoBoaa onpedenstoTes rno hopmyne (cm. CHUM 2.04.03-84 1 CIM 40-102-2000) (puic. 3):

A
h = L'l + — Z_x.
2g J
npu NpakTu4ecknx pacyetax h=L-i'k,

roe: L — onvHa TpybonpoBoaa, M;

V — cpenHsast N0 CeYEeHNo CKOPOCTb ABVXKEHWSI BOAbI, M/C; © Ny

g — YCKOpeHue cBOBOAHOMO NafeHus, M/c?;

i — T’MAPaBANYECKNA YKIOH;

X — KOO PpUUMEHT MECTHOIO COMPOTUBNEHNS; PucyHok 3.

MoTtepu Hanopa h no gnnHe Tpy6onpoBoga

J — BUI MECTHOIO COMPOTUBIEHNS;
k =1,1 = KOaPULIMEHT, Yy4MTbIBAOLLMI MOTEPU Hanopa Ha MecTHble conpoTveneHnst (10%) B AnMHHbIX Tpy6onpoBoaax;

k =1,2 — (20%) nnst Tpy6onpoBoaos AnvHon 1o 100 M, COOTBETCTBEHHO.
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PacueTt 6e3HanopHbIX TPy60nNpoBOAOB.
1. YKnoH 6e3HanopHbIX caMoTedHbIX TPYOOMpPOBOAOB CrieayeT onpeaensTb No hopmyne:
. AV?
1= ————

2g4R
roe: A — Koa(hMULIMEHT CONMPOTUBIEHMS MO ONnHE TPybonpoBoaa,;
V' — CKOPOCTb TEHYEHMS CTOYHOW XNOKOCTU, M/C;
g — YCKOpeHve cBOBOAHOro nafeHns, pasHoe 9,81 m/c?;

@ y

R= 7 rMOPaBANHECKUIA pagnyc, M, rae:

@ — NOLWAAb XKMBOMO CEYEHNS NMOTOKA CTOYHOM XKNOKOCTU, M2;

¥ — CMOYEHHbIN NMepuMeTp TpybonpoBoaa, M.

2. Koathu1upmeHT conpoTuBieHns no anvHe TpybonpoBoda MOXHO onpeaeniTb No hopmyne:

K a V 2-b
_ > || Lo
4=0.2 4R 4

roe: K — Ko3(hULWEHT SKBMBAIEHTHOW PABHOMEPHO 3EPHNCTON LLIEPOXOBATOCTU («MMAPaBIMHECKas LLIEPOXOBATOCTE»)
Tpy6, paBHbIn ANst nnactMaccoBblix Tpyo 0,00002 m;

V,=1wm/c;
a — nokasaaTesib CTEeMNeHW, 3aBUCSLLMIA OT LLIEPOXOBATOCTW MaTepuana Tpyo; ans nnactMaccosbix TPyO paseH 0,258;

b — nokasatesnb CTerneHu, 3aBIUCSLLMIA OT PExXMMa (xapakTepa) TeHeHWst XKXUOKOCTML.

Mpu nonHoM HanonHeHUn Tpy6onpoBoaa:

Mpu HenonHOM HanonHeHun Tpy6onpoBopaa:

, rae:

500D . . .
Re =g —uncro PeiHonbaca, COOTBETCTBYIOLLEE HAasy KBaAPATVHHOM 0GNACTU TAPABINHECKNX COMPOTUBNEHII;

3
Re = VD - caktnyeckoe 4mcno PenHonbaca;
v

D — pacHeTHbIn BHYTPEHHUI anameTp Tpybonposoaa, M;

V — KMHeMaTu4eckasi BA3KOCTb CTOYHOM XMAKOCTY, paBHas 1,49 X 106, m?/c.

MpumeyanHne:
Mpn b > 2 cnepyeT NpuHUMaTb b = 2.
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3. Cpeﬂ,Hﬂﬂ CKOPOCTb Te4YeHNA CTOYHOW »KNOKOCTU V” npwn HeENOJIHOM HanoJIHEHNN pr6OF|pOBO,EI,a paBHa:

— — , roe:

Vn — CpefHAA CKOPOCTb TeHeHA CTO4YHOW >XXMOKOCTU npwv NoJIHOM HarnoJIHEHUN, M/C;

— —— — — = TIVAPaBANYECKUI paanyc NMpw NOSHOM («M») 3anoHeHU TRybonpoBoaa, M;

— MMOpaBVHECKUA PaOUYC NMPU HEMOSTHOM («H»)

- 3anosIHeHUM TPyboNpoBoaa, M;

f — LeHTpasbHbI yron, pag,

4. Pacxop »xugkocTu, M%/c, paBeH:

On=Vwo A

V — cpepHsist CKOPOCTb Te4eHVIst CTOHHOM XXUAKOCTY MPY HEMOMHOM HanosiHeH1 TpybonpoBoaa, M/C;
@ — TJ10LLA[lb >KMBOTO CeHeHIst CTOYHOM XNAKOCTM MPU HEMOMHOM HaroHeH Tpy6onpoBoaa, M.

HavmeHblume auameTpbl TpYO CaMOTEYHbIX CETEN CNeayeT MpUHMMAaTL: 415 yindHon ceT — 200 MM, 719 BHYTPUKBapTasib-
HOW CEeTU BbITOBOM M MPON3BOACTBEHHOM KaHansaumm — 150 MM; 0ns AOXOEBOM U 0BLLECTNNABHOW YIMYHON ceTn — 250
MM, BHYTPUKBapTasibHOM — 200 MM.

Tabnuupl mMOpPaBINYecKoro pacyeTa TpybonpoBoOoB 6e3HAMOPHOM Hapy)XHOW kaHanus3auum FD npueBedeHbl B
[MpunoxxeHnn 1.

CTaTI/IKO-I'IEO‘-IHOCTHbIe XaBaKTeEI/ICTI/IKI/I TE¥6bI

[Nop BAMSIHMEM BEPTUKANIBHOW Harpysky TRyObl AeOPMUPYIOTCH, HE WU3MEHSIA CBOEN
CTRYKTYpPbI, Y MPUHUMAaIOT hopMy annvnca. BepTukanbHbIn AnameTp TRyobl yMeHbLLAETCS

Ha 3HaveHue O (prc. 4).

HedopmumpytoLasica Tpyba BO3OENCTBYET Ha MPYHT W, MO MPUHLMNY peakLmn, Bbi3biBaeT
B PyHTE MPOTUBOAENCTBME, YTO B CBOKO OYEpPedb YMEHbLLIAET HampshkeHve msrmda B
CcTeHKax Tpybbl. Cunna, ¢ KOTOPOW MPYHT BOKPYr TPYObl MPOTMBOOECTBYET OABNEHWIO

TPYObl, 3aBUCUT OT BEPTUKANBbHON HArpy3Kku, TUna rpyHTa 1 ero NMAoTHOCTU (KECTKOCTW).

COOTBETCTBEHHO, YeM B0/IbLLE Cla MPOTUBOAENCTBUSA MPYHTA, TEM MeHbLLIE AedhopmMaums PucyHoK 4. [lehopmanys Tpy6bi
(M3ruB) TPyObl OT HArPy3KU. OT BEPTUKAJIbHON HArpy3ku
BnnaHve rpyHTa B 30He Mpoknagky Tpybbl HA ee OOLLYHO MPOYHOCTb ABNSETCA OCHOBHbLIM MOKa3aTeNeM, OTINYaOLLMM
paboTy 3aNacTUYHOM TPYObl OT MOBEAEHNS XKECTKON TRyDbl. XKecTkas Tpyba, Hanpumep, 6eToHHas Tpyba, MPUHUMAET BCe
BEPTUKasbHbIE HArpy3KK Ha cebsl, a anacTuyHble TPYObl CMOCOOHbLI MepepacnpenensTb HAarpy3Kkn Ha BCKO CUCTEMY "MPYHT-
Tpy6a".

,D,J‘IFI MNMOHMMaHN4A B3aI/IMO,EI,eI7ICTBI/I9| KOHTyDHOI7I XKEeCTKOCTU pr6b| N XKeCTKOCTN TrpyHTa MOXXHO BOCMNONb30BaTHCA
dhopmynon Spangler’a:

5, f@
D S+S§
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g 0, o
[aHHas dopmyna onmcbiBaeT OTHOCUTENbHbIN MNPOrd 5" TPYObl XKECTKOCTLIO S, HA KOTOPYIO BO3AENCTBYET BEPTU-

KasibHas Harpyska g 1 NoMeLLieHHOMN B MPYHTE XXEeCTKOCThIO S, rae D osHa4aeT avameTp Tpy6bl 40 Aedopmamm.

N3 aTol thopmyrbl BUAHO, YTO U3MMG TPYObl MOXHO OrpaHuYMBaTh A0 AOMYCTUMON BENYMHbBI, U3MEHSIS XKEeCTKOCTb
TPYObl UM FPYHTA, UM 0ba NapaMeTpa OOHOBPEMEHHO. YBenu4eHe OgHOro 13 NapamMeTpoB MOXHO KOMMEHCHPOBaTb
YMEHbLLIEHNEM BTOPOTO.

MOXHO cKaaaTb, HYTO YeM BOSbLLIEN KOHTYPHOMN XEeCTKOCTLIO 0bagaeT Tpyba, TeM MeHbLLE OHa Hy>KAaeTcsl B MOMOLLM CO
CTOPOHbI MPYHTA, 1 TEM MEHbLLIE PUCK MPEBbILLEHMS 4OMYCTUMOrO 1U3rba TPyObl, BbIBBAHHOMO, HANPUMEP, HEMPaBUITbHbIM
Mpov3BOACTBOM paboT. C Apyrol CTOPOHbI, eCnv TPy6a UCTIbIThIBAET BOSbLLYIO MOAASPXKY OT NpaBuibHO NOA06paHHOro
MaTepuarna 3acbinku, MPaBUIbHOO e YMIOTHEHWS, )KECTKOCTb TRYObI MOXXHO YMEHbLLINTb.

B o6oux crnyyasix cnegyeT NpuHUMaTbL BO BHUMaHWE 3aTpaTthl Ha NprobpeTeHne Tpydbl ¢ 60Mee BbICOKON »ECTKOCTLIO
B3aMeH BoJiee BbICOKMX 3aTpaT Ha MaTepuals 3achInku, ero TPaHCMOPTUPOBKY U TpaMboBaHue.

MeTopbl pacyeTta gecdopmauun Tpyo

[MPOYHOCTbL MOMMMEPHbIX TPYD, MPOKNaAbiBAaEMbIX B OTKPbLITOM TpaHLLee W 3acbkifMaeMblX MOYHTOM, PaCCHUTLIBAETCS

METOAOM IPaHNYHbIX COCTOSIHUI:

® (PAHNYHOE COCTOSAHME IKCMyaTaLlmm ycTaHaBMBAETCA MyTEM CPaBHEHUS deopMauni OT Harpy3oK ¢ AonyCTMbIMMA
nedopmMaymsamu;

® MPaHNYHOE COCTOSIHNE HECYLLEN CMOCODHOCTM YCTAHABIMBAETCS MyTEM CPABHEHUSA KPUTUYHBIX HAMPSXKEHWIA, BbI3biBa-
FOLLMX MOTEPKD YCTOMHYMBOCTM B peaynstate 6OKOBOMO BbIMy4YMBaHWUS, BbI3BAHHOMO CXXMMAIOLMMK HAMPSPKEHUAMN OT
paCHETHbIX Harpy3oK, a Takxe MyTeM CPaBHEHWUS] OTHOCUTENbHOWM (KOHTYPHOW) aedopmMaumn, BbI3BaHHOW MU3rMGaHMEM
TPyObl OT HArpy3KK, CONPOBOXOAEMOM AOMYCTMMOM aedopmaLmen.

Ha cerogHsaLWHMIA OeHb NO MPpUYMHE OTCYTCTBMA B HALLEW CTPaHe COOTBETCTBYIOLLMX METOOMK AN pacyeTa gehopmaLmm
MoIMMEpHbIX TPyD, MPOKAadblBaeMbIX B TPyHTe, MCMONb3yeTcs Metoamka «Molina» (puc. 5), HasbiBaemas Takke
CKaHAVHaBCKOW, 3MMEKTUBHOCTb KOTOPOW MOATBEPXOAOT HOBEWLUNE WCCNEAOoBaHUSA W TPUOLATUNETHUA OMbIT ee
npuMeHeHns. CkanOVMHaBCKasi MeETOOMKA PacHeTOB OMMUCHIBAET B3aMMOLENCTBME TRYObI C OKPY>KAOLLMM €€ TPYHTOM.

PacuyeT Harpy3kun Ha TpyoO

Ha Tpy6y, NponoXeHHyo B TpaHLLIEeE, BO3AENCTBYHOT CreaytoLLne CUMb: VY oY v Y q,

® BEpTUKa/IbHbIe HAarpy3Km (g, ), KOTOPbIE BbI3bIBAIOT B TRYOE
HanpspkeHusa 1 agechopmMaLmn;
® rOPU3OHTAJIbHbIE HArPY3KU (g, ), KOTOPbIE STOMY

MPOTUBOOEVCTBYIOT.

B HopManbHbIX yCnoBUsX paboTbl MPONOXKEHHON TPYObl BEPTUKabHAS
cocTaBnsiolas AaBneHns rpyHTa (g, ) NpeBbILIasT roprU3OoHTAIbHYHO

COCTaBNAOLLYIO (g, ).

N M M N

PagHoCTb 3TUX cUn (g, - g, ) Bbi3biBaeT AedopMaLmio CTEHKY TPYObl,

4YTO COOTBETCTBYET YMEHbLUEHNIO OMaMeTpa Mo ropr3oHTasn. PucyHok 5. Mopens
pacnpepgeneHns AasneHus rpyHTa

JedopMMpyIoLLasicst CTeHKa TPYOb! BbI3bIBAET OTBETHOE COMPOTUBIIEHNE NO CKaHAVHABCKOU METoANke

FPYHTa, Be4MHa KOTOPOro 3aBMCUT OT BeNY/HbI BEPTUKa/IbHOIO

JaBneHnA N OTHOLUEHNA XKECTKOCTW 3aCbINKn K XXeCTKOCTU pr6b|.
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Harpy3ka TpyObl OT 3acbInku

BepTukanbHasa Harpyska TpyObl OT 3achINkK PacCHUTLIBAETCA MO CneaytoLLen hopmyne:
0,=49-4q, ne:

g~ BepTVIKanbHOe fasneHve rpyHTa (kH/m?);

q.=yh,-y, (H-h,);

q,, — HasneHne ot BoAbl (KH/M?);

q,=y,h

y — yOenbHasa Macca rpyHTa 3acbinku (kH/mP) (ans pacyHeToB NpuHUMaeTcs B cpegHem 19

KH/M8);

¥, — YAenbHasi Macca rpyHTa 3achinkyi C yHeTOM CUSibl BbITASIKMBaHNS TpyHTa (kH/M3) (ons PucyHok 6.
CxeMa npokKnagku

PacHeToB NPUHNMAETCA B CPEAHEM Y, = 11 KH/M3); TpyObl B rpyHTe

¥, — yheneHasi Macca Bofpl B rnopax rpyHta (kH/M3);

H — cnon rpyHTa cBbile Tpybbl (M), ana gopor ll, IV n V TexHn4eckom kateropum — knacc b Harpysok — paccTosiHue
MEXAY YPOBHEM MOYHTOBOW BOAbI M MOBEPXHOCTHLIO MPYHTA.

BHelwHMe Harpysku

BHeLUHMe Harpy3Kku MPOUCXOAAT OT COCEAHMX CTPOEHUI 1 OO BEKTOB, HACBINEN, JOPOXHOIO U TPAMBAMHOIO ABVXKEHWUS U T. M.
[na pacyeTa HanpsKeHWA OT BHELUHWUX Harpy3oK UCMONb3yeTcst Teopust ynpyrocTn Boussenesque. K Havbonee 1acTo

NMEIOLLMMCST BHELLIHM Harpy3kam OTHOCSITCS! Harpyski OT [OPOXHOro ABWXKEeHUS. Harpysku OT aBTOMOOGWUNBHOTO U
TpamMBaiHOIrO ABVXKEHWSI MPWHMMAIOTCS MO CYLLIECTBYHOLLMM HOpMaM (Tabn. 4).

B cnyyae Harpysku MOBEPXHOCTU OT COCPEOOTOYEHHbIX HAarpy30K A1 pacyeTa HanpsKeHWin WCMoNb3yeTcs MEeTOo[,
cyneproauumn. OTciofa Ans pacHeTa Harpy30K OT Ha3eMHOMO TPAHCMOPTAa UCMONB3IYIOTCA KOSMMULIMEHTbI yHeTa HAarpPy30K

OT HECKOJIbKNX KOJ1EC.

B cooTBeTCTBUM C HOpMaTMBaMK, B Ka4eCTBE Harpy3kM OT HA3eMHOro TpaHcropTa CnefyeT MPUHATb PaBHOMEPHYHO
Harpyaky OT aBTOTpaHCropTa C TPeMs OCAMW, KOTOPble CO30at0T Harpyasky BenmdmnHon: 60 KH — nepeaHas ocb, 2x120 kH
— 2 3a0HK1X OCMW.

e s gopor | v Il TeXHNYECKOW KaTeropum — Knacc A Harpy3ok,
e nns gopor I, IV n V TexHmndeckom kateropum — kfliacc b Harpysok,

® nnA gopor fonee BbICOKOM TEXHNYECKOM KaTteropmn — Knacc B Harpy3okK.

[aBneHve oT Konec aBToTpaHCropTa pacnpeenseTcst Ha YeTbIPexXyrofbHUK pasMepoM 20 x 60 cM.

Ta6nuua 4. HopmaTuBHble Harpy3ku oT Ha3eMHOro TpaHcnopTa

KINACC RABNEHUE OT OCEN PACCTOSIHUE MEXXZY
HATPY30K P1 (kH) P2 (kH) P3 (kH) TPAHCMOPTOM, M
A 60 120 120 1
B 60 120 120 1,25
C 60 120 120 1,5
D 80 120 - 1,5
E 50 120 - 1,5

Hopma o6ycnaBnmeaeT pacHeTHbIe BEMYMHBI OT Knacca Harpy3oK.

34 MponseseneHo B Poccum



Mo knaccam Harpy3ok A, B 1 C 6bin NpoBeaeH aHanm3 Harpysok Tpy6onpoBoda B 3aBUCMMOCTY OT BUA MPUKPbITYS
Tpy6bl. 3aeck Mcrnonb3oBanack hopmMyna Boussenesque.

Mocne HeKOTOPOro NpeobpasoBaHVs AaHHas (hopMya NMPNOBPETaeT CreayoLLMA BUL,:

CP
H2

q,= (xI1a)

roe: P — naBnenwve ot koneca (kH);

H — npvkpbITue TpyObl (M);

R — pacCTosiHME NPUNOXXEHNST CUMbl OT PAcCMaTPVBaEMON TOYKM (M).

[ns onpeneneHnst ykazaHHoro B chopmyne koadduumerta C, cosgaH rpaduk (puc.7).

B cnyyae 3anoxeHus TpybonpoBoda aHanM3UpPyeMOn KOHCTPYKLMK, Gonee Y4em Ha 1,0 M HWKE YPOBHSI MOKPbITUSA,
ONHAMUHECKUN KOS MPULIMEHT HE YHUTLIBAETCS.

[paduk CRy>KUT ONPeaeneHno Cn, BO3OENCTBYIOLLMX Ha Tpybonposog, anameTpom Ao 400 mm.

[ns pacyeTta gedopmMaumin 60bLLIMX KONNEKTOPOB HErMyOOKOro 3anoXeHust TpebyeTcs y4nTbiBaTb BANSHWE OMamMeTpa,
poOa rpyHTa 3alyTHOrO Crost M KOHEYHOW 3aCbINKM Ha BEMNYMHY Harpy30K.

KJ1acc Harpy3ok «A»
Knacc Harpysok «B»
Knacc Harpy3ok «C»

KoadppuumeHT Harpysku

4.00

3.50 P

\
A\
ANWAY

\

3.00 CrErH

2.50 ‘

2.00

1.50

1.00

0.50 =

0
0.5 1.0 15 2.0 25 3.0 35 4.0 45 50 55 6.0 65
rny6uHa 3aneraHua Tpy6bl

PucyHok 7. CxeMa pacnpepesneHus HanpsiXeHuid B rpyHTe no
MeTogy Boussenesque

MonHas BepTVKanbHash Harpy3ka Ha Tpyoy, MPONOXEHHYHO B MPYHTE, COCTaBNSET:

qn = qZ + q”/
paHN4HOE COCTOsHME IKCTNyaTaLm — U3rub.
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Ons Tpy®, NPONOXKEHHbIX B FPYHTE, M3rMb 0OYyCNOBAEH BHELUHEN HArpy3KOW, XXECTKOCTBIO TPYObl, Ka4eCTBOM 3aCbINKK
N Ka4eCTBOM OCHOBaHMS, a Takke TUMOM MPUMEHSIEMOIN TEXHOMOMMM MOHTaXKa TPyOOMNpOBOAa. TeOpeTUHecKn 13rmo,
BbI3BaHHbI BHELLHEN Harpy3KOW, paccyHmUTbIBAETCA Mo (DOpMyne:

5) _ 0083q
D)™ T6SNT0,122E
El
SN:F
e3
1= —
12

roe: 5v — YMeHbLLEHWe anameTpa Tpybbl (MM);

D — pnameTp Tpy6bl 00 AedopmMaumn (Mm);

q,— BepTMKanbHas Harpyska (KH/m?);

SN — KOHTYpHas! >XeCTKOCTb TPYObI (KH/M?), — MOZy/b paccnoeHus rpyHTa (kH/m?);
E — moaynb ynpyroctn matepuana Tpybbl (kH/M?);

1 — MOMEHT NHepLW CTEHKN TRYObI (MM3);

e — TONLVMHA CTEHKN TRYObI (MM).

PacueTt MOExﬂﬂ znexrocm FE¥HTa

[ns pacyeta oTHOCUTENbHOW AecdhopMaumn amameTpa TpyObl UCMONb3YETCA MOMySb PacCnoeHvst rpyHTa. Mogynb
PAaCCNOEHUS TPYHTa 3aBUCUT OT CTEMNEHW YMNOTHEHUST TPYHTa BOKPYT TPYObI U OT 3hheKTUBHOIO BbiTanKMBaHWst TRYOol
TPYHTOB, T. €. OT My6UHbI 3a/10XKEeHNst TPYGONPOBOA.

Momynv paccnoeHyst rpyHTa OMnpefenstoTcs Ha OCHOBaHUW MCCNedoBaHWst MpyHTa B CrneuyanbHOM LUMIMHAPUHECKOM
annapate. Ha npaxkTvke 9T0T MeTofd, UCMonb3yeTcst ANa pacdeTa aedopmaumi HeCBA3aHHOro rpyHTa, Korda B Hem
NpoKnaabIBatoTCs MacTVKOBbLIE TPYObI.

Monynb pPacCnoeHUst rpyHTa 3aBUCUT OT CTEemneHu YNNOTHEHVS MpyHTa BOKPYr TPyOOMpoBOoaa, TOMLLUMHBI COst TPyHTa,
MPUKPbIBAKOLLIEro TPYOOMPOBOL, U YPOBHST MPYHTOBbIX BOA. Ha rpadvikax nokasaHbl MUHUMAsbHbIE 3HAYeHUS MOoLynein
PaCCNoeHVsi FPyHTa, MosyYeHHble PacHETHbIM METOAOM.*

YpoBeHb rpyHTOBbIX BOA HXKe TPy6bl YpoBeHb rpyHTOBbIX BOA BbliLle TpyObl
E<[kN/m] E:[kN/m]
5000 2500 pe
4000 e
2000 o
ey
i I oo = L
3000 oy 1500
s1\€ L —1
oQ% S| | 85%
2000 85%///// 1000 Y ———
— g0% |+ —— — [
1000 T — 500 75%
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7

PucyHok 8. TonwuHa nepekpbitusi Tpy6bl H (M)

* CTeneHb YNNOTHEHNUS MPYHTAa Mo MoanuLIMpOBaHHOMY MeToay Proctor.
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Mopynb paccnoenus rpyHTa ans 3achinky Tpy6onpoBoaa ChifyyM MaTepuanioMm:

a) YpOBEHb MPYHTOBOW BOAbI HXKE TPYObI;

) ypOBeHb MPYHTOBOWM BOAp! CBbILLE TPYObI.

OTHOocKTENBHAasA NonepevHas Aehopmaums Tpybbl OT BEPTUKaSIbHBIX HArPY30K ONMPEAenseTca HavanbHoM aedhopmaumen
TPYObI, KOTOpPasd BOSHUKAET HEMOCPEOCTBEHHO MOCNE 3ackinky TPYOONpPOBOAA.

HauanbHbI 13rnb, Bbi3BaHHbIM BHELLHEN BEPTUKATBHON HArpy3Kkon ans Tpyd, 3ackinagMbiX Chiny4YiMM MPYHTOM, Hanpumep,
MEecKOM 1N LLebHeM, CoOCTaBNAeT 0ObIMHO 2-4%.

Mo MHOronNeTHUM MoneBbiM HabMOAeHUSIM ObII0  YCTAHOBEHO, YTO 3Ha4YUTeNbHash 4YacTb U3rnba BbI3bIBASTCS
HEKa4YeCTBEHHbIM MPOBEAESHMEM UCMNOMHUTENbHBLIX PaboT. [loaToMy, ANs BbIABNEHUS MaKCUManbHOW HaYanbHOWM
nedopMaLmn 00 TMOSIBAEHUST Harpy3ok, crneayeT K pacyeTHbIM Harpyskam npubaBuTb W3rnd, BOSHUKAOLIMA OT
NCMOSb3YEeMOro METOA MOHTaXKA 1 Ka4ecTBa OCHOBaHWS.

MakcrmanbHbI HadanbHbI N3G PacCHUTLIBAETCS MO CRedyroLLen (hopmMmyne:

) )
v| = |—=|100+1 +B,
D D
mp q
8V
me: |\ p| - MaKkCUMasbHbIN HavasbHbIA N3rnb (%);

mp

DV — TEOPETUYECKUI, PACHETHBIN M3MMO, BbI3BaHHbIN HArpy3KOM OT rpyHTa U BHeLLUHe Harpy3ku (%);

q
I , = COCTaBNISioLLas, yHNTbIBAIOLLAS YCNIOBNS MOHTaXa (%);

B, - cocTaensioLast, yUTbIBAIOLLAS YCIIOBISt OCHOBaHUS (%).

Ha 3Ha4eHne MOHTaXXHOW COCTaBSAOLLEN If BVSIOT pearnbHble YCNOBUSA CTPOUTENLCTBA:
® peanbHas KOHUrypaumst TpaHLuen (puc. 9a),
® METOAb! MPOM3BOACTBA 1 UCMOMb3YyEMble MaLLVHbI, 060PYA0BaHME A5 BbIMOMHEHMST TPaMOOBKM MpyHTa (prc. 96),

® VIHTEHCMBHOCTb AOPOXHOMO ABVXKEHWS BO BPEMSI BbINOMHEHWst paboT (puc. 9B).

a) CtyneH4yaTas TpaHwes 6) TpamboBKka rpyHTa B) Bonbluas MHTEHCUBHOCTb
HenocpeacTBEeHHO Haf Tpy6on OBUKEHUSA NP OAHOBPEMEHHON
C MOMOLLbIO TSXKENON He6OoNbLUON TONLMHE
TexHuKu (> 0,6 kKH) npvKpsbisatoLlero cnosi H < 1,5m

PucyHok 9. YcnoBus ctpoutennctsea
Ha pasmep coctaBnstoLLen narmda Bf BNNSIOT:
® YCINOBWA Ha OHE TpaHLLew;
® Ka4eCTBO BbINMOSIHEHWSA 3eMMAHBIX PabOT (KBaMUKALMS YKNaaqMKOB).
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YcnoBus Ha gHe TpaHwen

a) HepoBHOE HO 6) HenpaBWJIbHO BbINONIHEHHOE
(BBICTYNAIOLLME KAMHWN) OCHOBaHue nog Tpyb6oi
B Tabnunuax Hwke NpuBOOATCS OPUEHTUPOBOYHbIE 3HAYEHMIS If n Bf peEKOMEHAyeMble 01 TpaHLLen, 3anosHsieMblX
cbiny4nm MaTepuanomM. CpeaHee 3Ha4YeHe HavanmbHOro 1srmba — ecnm B (DOpMyNe MakCrUManbHOro usrmba He Oymet
YYUTbIBATLCS COCTaBMALLEN OCHOBaHNA B.
Ecnv paboTbl BbINOMAHAKOTCS MpaBWbHO, HaYanbHbI CPedHWn N3rd He MPEBbILIAET, Kak npasuno, 5%. JonycTuMbln
HaYaNbHbI MakcUManbHbIn N3rnb onsa Tpyb 13 nonmatuneHa coctasnseT 9%.

Ta6nuua 5. OpueHTUPOBOYHbIEe 3HAa4YEHNS MOHTa)KHOW COCTaBASOLEeN ]j

METO[ MOHTAXA ‘ MOHTAXHASI COCTABNSIIOLWAS [ /(%)
Tpy6onpoBOA B CTyNEHYATON TPaHLLIEE:
- 6e3 Hapzopa 1-2
- oA, HaaA30pPOM 0
Bonbluas Harpyska oT OBMXKXEHNSA CTPOUTENBbHOM TEXHUKK, H < 1,5 M 1-2
YNnoTHeHWe 3acbInKn CBepXy TRYOONPOBOAA C MOMOLLIbIO TSHKENOoW TexHukM, P > 0,6 kH 0-1

Ta6nuua 6. OpueHTUPOBOYHbIE 3HA4YEHNA COCTaBNSAOLWEN OCHOBAHNA Bf

COCTABJIAIOLLIAY1 OCHOBAHU

YCJI0BUSA HA OHE TPAHLLEN
(KAHECTBO OCHOBAHMSA) KAYECTB MONHEHNA

‘ MPUNEXXHOE ‘ OBbIYHOE
bes Hapsopa:
- 6e3 KaMHel 1 2
- TPYHT C KaMHAMW 1 BaslyHaMm 2 3

[Nog Haa3opoMm:

- 6e3 KamHem 2 4

- TPYHT C KaMHAMW 1 BaslyHaMu 3 5

o NPUYMHE HaNMM4YNS YCaaKu rpyHTa, MPOUCXOOSLLEN B 06NacTy NOACHINKK U 3aCbirkW, Ha4abHbI N3rnbd Tpybonposoaa
OyOeT Bo3pacTtaTb CO BPEMEHEM A0 MOMEHTa MPUONU3UTENBHOM CcTabunusaumm Yepes 1-3 roga nocne oKoH4aHWs Mpo-
KNagKuW, 3acbinkn 1 TpamboBKkn. Kak mokasbiBatoT MHOMOMETHWE HabMIOOEHUS, BEMMYMHA KOHEYHOIO M3rnba vepe3 1-3
roga yBenMuMBaeTcs NpUMepHO BOBOE OT Ha4anbHOro 3HadeHns. Ha npakTuke Ons pacHeTa KOHEeYHOro narnba Tpyobl
cnycTsa 3 roga, UCMonb3yeTca cneaytoLlas opmyna:

8V — k 8V
D D

ocm q
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MakcrMasnbHbI KOHEYHbIN 13rb TpyObl BbipaxkaeTcsd hopMyIoNn:

% = k- ]6) +1.+B,

ocm q

roe: k- KOC—)CDCDI/ILI,VIGHT ,D.OJ'IFOCDO‘-IHOVI ,D,erOpMaLI.I/IVI, yCTaHOBJ'IeHHbIlZ Ha OCHOBaHWW MHOIOJIETHEIO OrblTa, NPNHNMAETCA
1,5-2,0.

BennunHa marmnba pr6b| orpaHn4mMBaETCA YCJIOBMEM COXpaHeHUA TJIOTHOCTM 3a BeCb Mnepunod aKcrulyaraunn un

He3Ha4dTeNbHbIM YMeHbLUEeHEM NPOXOOMMOCTW.

B cBsian C 9TUM PEKOMEHOYeTCS, YTOBbl MakCUMarlbHbI OONrOCPO4HbIN U3rMb TPy6bl He Npesbian 15%.

5, <15%

most

MpencTaBneHHbIn MeTo[, pacyeTa aedopMaLimn NNacTUKOBLIX TPYO KacaeTcst KaHanM3aUVMOHHbBIX TPY6 HN3KOIO U BbICOKOIO
OaBNeHVs, T. K. MakcuMalbHbIi 3rvb NosiBUTCS Torda, Korda AaBfeHue BHyTpY Tpy6bl OyAET paBHO HySHO.

Pac4eT paBneHus rpyHTa

Non BAVSHMEM BHELIHErO OABNEHMS MPyHTA BO3HUKAKOT CXKMMAaLOLLIME CUSlbl, KOTOPbIE BO3AEUCTBYHOT MO MEPUMETPY Ha
CTEHKY TPYObl. ECnn oHW gocTaToyHo 60MbLLve, OHW MOMYT BbI3BaTb MOBPEXAEHWE B BLAE HOKOBOrO BbiNyymMBaHus TPYObI.

910 aBnsieTca 9PHEKTOM COBMECTHOMO BO3AENCTBUS OOMbLIOrO BHELLIHEro (MM BHYTPEHHEro Bakyyma) U Masion
YKECTKOCTU TPYDbI, YTO CO3AAET ONACHOCTb MNOSIBMEHNS BOKOBOMO BbIMy4YMBaHUS.

Mpoknagka TpybonpoBoaa B AOCTATOHHO YNNOTHEHHOM MPYHTE YBENMYMBAET Ero YCTOMHMBOCTL K BOKOBOMY BbINy41BaHNIO,
NMO3TOMY, E€CJI OHO BCE XKe MOABJIAETCA, TO NPOLABIIAETCA B BUOE MEJIKNX BOJIH. ECJ'II/I, B CBOKO o4epeb, IPYHT OKa3blBaeTCA
[OCTaTO4HO PbIXJIbIM, YCTONYMBOCTb MOXET 0Ka3aTbCs YMEHbLLEHHOW 1 Bbiy4mBaHWe NposiBUTCS B dhopme BonbLLen Unn
MeHbLLIeN annmnconaHon gedopmauym (prc.10).

BokoBoe Bbiny4ynBaHune BokoBoe Bbiny4ynBaHune
B (hopme Menkux BosH B chopme annunca
~— -
[MNOTHBIA rPYHT PbixnbIin rpyHT

PucyHok 10. Bugbl 60KOBOro Bbiny4mBaHusi

Mo NpUYMHE OMacHOCTY NOSIBNEHMS GOKOBOMO BbINy4MBaHWs, JOMYCTUMOe (6e30MacHoe) AaBfeHne CO CTOPOHbI MAOTHOrO
FPYHTA MOXHO paccHMTaTh No hopMmyse:

5,63 '
b= F SN-E"1
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B cnyyae, korga Tpy6a noMellgHa B PbIXNIOM MPYHTE, TakOM Kak Wi, MMHA UK LnaMm, JOMyCTUMOe BHELLHee AaBnieHue
FPyHTa paccYUTbIBaeTcs rno hopmyne:

_24SN 2B

b= F ' F

MMpw ycnosuy UcrnosnHeHns sasricumoctn SN > 0,0275 E7,

roe: ' — koahduumeHT 6e3onacHocTw (anst Bcex cnyyaes F= 2);
SN — KOMbLEBas XXECTKOCTb TPYyObI (KH/M?);
E,’ — kacarenbHblii MOAYSb MPYHTA, KOTOPbIA XapaKTepr3yeT )KEeCTKOCTb rpyHTa (KH/M?).

MpoBepky TPyG Ha GOKOBOE BbIMy4MBaHWE ClIEAYET NMPOU3BOAMTL MPW YCIOBUW, HYTO KacaresibHbi MOfy/b rpyHTa £,
paBeH HyIo, HE3aBUCUMO OT BUAA rPyHTa, OKPY>KatoLLEero Tpyoy.

[Ons Tpy6 n3 nonvatuneHa Huskoro gasneHnst (HDPE), obnagatoLmx 60bLLIoN )ecTKoCTbio SN, 60KOBOE Bbiry4mBaHue
pPeOKo SBNSETCA ONPeaensatoLLIMM CBOMCTBOM MPY MPOEKTUPOBAHNN.

Pacuer negoemaumm TE¥6

Hedopmaums Tpyb 13 nonmatuneHa HmM3koro gaenenusa (HDPE) npoeepsieTcsa no cnedyrollen dopmyne:

= pdn +Df. i . en
2e ‘E d d

n

roe: € — ponyctumas oTHocuTenbHas aedopmaumns (%);
p — paboyee pasnenvie (Mla);

e — HOMVHaIbHas TOMLLMHA CTEHKM TPYObI (MM);

E — mopynb KOHra (gonrocpo4Hbin) (ma);

0 — abConNoTHBI N3rnd (MM);

d — HOMUHanNbHBIN anameTp (MM);

n

Df_ KOS(i)CDI/ILI,VIeHT, CB$I3aHHbIN C |/|3r|/|6a+ou_u/uv| MOMEHTOM, BbI3BaHHbIM U3rMOOM.

KoadhupmeHt D | VIMEET CIIOXKHYHO CTPYKTYPY U €10 BEMHIHA MOXXET MEHATLCS B rpaHuLiax ot 3 no 10 v 6onee (B cpeaHem 6).

MNMpoekTnpoBaHue Tpybonposoaa

C 0CcOoObIMU YCNIOBUSIMM 3KCTTyaTaumny

[NpoeKTMpOBaHNE 1 MPOKIaaKy TRYO6OMPOBOOOB B BEHHOMEPSSbIX MOYHTaxX CnedyeT MPou3BOauTb C YHETOM TpeboBaHWi
CHwIM 11-02-96, CHWIM 2.02.04-88, CH 510-78 «/IHCTPYKLMSA MO MPOEKTUPOBAHNIO CETEN BOAOCHABXKEHWS 1 KaHaIM3aLmm
[Ns1 paioHOB PacnpPOCTPaHEHNst BEHHOMEP3/bIX MOYHTOB».

[MpoeKTMpoBaHMe 1 MPOKIaaKy TPYOOMPOBOAOB B MPOCAAOHYHbIX Y MYHMHUCTBIX FPYHTaX CrenyeT NPOn3BOaUTb C yHETOM
TpebosarHun CHuIM 2.02.01-83. bannactnpoBky NoA3EMHbIX 1 HA3EMHbIX TPYOONPOBOAOB CNeAyeT NPOU3BOANTD C YHETOM
TpeboBaHun CI1 107-34-96 «bannactupoBka, obecnedeHne yCTONYMBOCTU MOSIOXKEHNS ra30MPOBOAOB Ha MPOEKTHbBIX
OTMETKaxX».
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NMPOKJNAAKA TPYBOMNMPOBOAOB




MoprortoBka TpaHwen Ans NPoKaagku Tpyobonposopa

3eMrsiHble PaboTbl MPU CTPOUTENLCTBE BE3HAMOPHBLIX CaMOTEYHbIX KaHaNIM3aLMOHHbBIX CUCTEM 13 rOPPUPOBaHHbIX TRYD
FD BbinonHstoTesa cornacHo CHulM 3.02.01-87.

OOHVM 13 BaXKHENLLNX (DaKTOPOB, BIMSIOLIMX HA Ka4ecTBO MOHTaKa OGe3HarnopHON camMoTeYHON KaHanM3aLMoHHOM
CUCTEMbI, ABNSAKOTCS TUM FPYHTA, B KOTOPOM MPOVICXOAUT MOHTAXK, & TaKXKe CTPYKTYPa «3achInku» TpybonpoBoaa.
Cxema yknagku rodpupoBaHHoi Tpybbl FD B necHaHble, MYHUCTbIE, MPaBenmcTHbIE MPYHTLI NpeacTaBneHa Ha puc.11.

(S

W 150 mm

WnpwvHa TpaHwen

a ND a

Mny6uHa
3acbInKn

Tny6uHa
TpaHwen

MepBuyHan

3acbinka
Bropuunas
3acbinka

OcHoBaHue nop Tpy6y
(nopyLuKa) U3 necyaHoro
rpyHTa

MocTenb 13 necyaHoro
rpyHTa

Tpy6a FD MecTHbIN rpyHT
(MPUPOAHBIN FPYHT)

PucyHok 11. Cxema yknagku Tpy6onpoBoga B nec4aHble, IMUHUCTbIE, FPaBENINCTHbIE FPYHThI

LLInpuHa TpaHLen no AHy Ao/KHa o6ecnevmnBaTh ya0OCTBO KA4ECTBEHHOMO BbIMOHEHNSI MOHTaXKHbIX PpadoT. MUHUMAasbHOE
PaCCTOSIHME MEXKAY CTEHKOW TPaHLLIEN U HAPY>XHOW CTEHKOM TPyObl COCTaBNAET OT 35 CM.

[JHO TpaHLLen OOMKHO ObiTb BbIPDOBHEHO, JOKHbI OTCYTCTBOBAaTb MPOMEP3LUME YHaCTKN. Ha AHe TpaHLlen He OOMKHbI
BbICTYMNaTb TBepAble BKIOYEHNsI, HA KOTOPbIE MOXET onmpaThcs Tpyba. MecTa BbleMKM BanyHOB A0SKHbI ObiTb 3aChkIMaHbl
FPYHTOM W YMIOTHEHbI 00 TOM Xe MIOTHOCTW, HYTO U MPYHT OCHOBaHMS. [pKn 04eHb PhIXIbIX FPYHTaX MOXET NoTpeboBaThCst
yKpenseHe aHa TpaHLen. Yrof yKioHa TpaHLLIen JOSKEeH COOTBETCTBOBATE MPOEKTHOMY.

«Mopylika» nop Tpyby ycTpavBaeTcs Mpu BcexX Tumax rpyHta. [ns aT1or uenu npumeHsieTcs Mecok Wnu rpasBui
(MakcumManbHbIM pasmep 3epeH He 6onee 20 MM), ToNWMHA ¢cnost Npwr atoM oT 10 oo 15 cm. MNoayluka nog Tpyoon He
OOMKHA YNNOTHATLCS, 32 UCKIMIOYEHMEM YHaCTKOB, HaxXOOSALMXCA Ha PACCTOSIHUM 2 METPOB A0 CMOTPOBOro KOModLa
WUN 0O CTEHKW KonodLa CO CTOPOHbI BXOOHOW TpyObl. Moaylika AomkHa ObiTe TLLATENBHO BbIPOBHEHA, Mof, pacTpybamu
JenatoTca «NpUsiMK». ECnn AHO TpaHLLEeW POBHOE 1 He TPeOYET YCTPOMCTBA «MOOYLLKMN», MOXKHO CAENaTb HE3HAYUTENBHYHO
BblEMKY MPYHTa B OCHOBaHUM TPYObl U 3aMEHUTb MPYHT Ha 6onee MArKWm TUMn rpyHTa.

Tpybbl Manoro gnameTpa MOXKHO YKNaabiBaTb B TPAHLLEW BPY4YHYHO, a AN TPy6 OONbLLIOMO AnamMeTpa MoryT noTpeboBaThea
rpy30onogbeMHble METIV UMK cheunanbHble NoabeMHble TpaBepchl. [py MOrpy>kKeHun TpyObl B TPaHLLEKD Heobxoanmo
MCMONb30BaTb HE MEHEE ABYX METESb.

13BneYeHHbI NpY NPOKNadblBaHWM TPaHLLIEN MPYHT MOXXHO UCMOMb30BaTh B KA4eCTBe «3acbinkin». YTo0bl HE MOBPEAnTL
TPyObl, MPYHT HE OO/MKEH CoAepkaTb KaMHK, BasyHbl, MeP3/ible KOMbSA U T. A. ECAn »ke BbIHYTbI FMPYHT A5 3aCbIMKX He
MPWrogeH, To AN 3TOW LEen NCMONb3YETCS MECOK, B KOTOPOM HE AOMKHO OblTb KaMHEN pasdMepoM 60/bLUe 20 MM.
MNpenBapuTenbHas 3ackinka TPyd OCYLLECTBASETCA N0 BCEN LUMpKHE TpaHLLen Ha BbicoTy 20-30 cMm OT Bepxa TpyO. 3acbInky
1 YNAOTHSIOLIME Nasyxu TpaHLIEn CreayeT BECTW MOCMOMHO, TOMWVMHOM 5 ¢cM. HemocpeacTBeHHO Han, TRyOonpoBOAOM
TpamboBaHue rpyHTa He gonyckaetca. CTeneHb YrnoTHEHNS MPyHTa 3aBUCUT OT MPUMEHAEMOrO 0DOPYAOBaHNS, KOMNYe-
CcTBa TPaMOOBOYHbIX MPOXOA0B W TONLLMHbI YNOTHSIIOLLMX CIIOEB.

Mpu npoknagke Tpyb B BOAOHACHILLEHHBbIX MPyHTax CO cnabor BOOOOTAAYEl MpedyCMaTpuBaETCsa WMCKYCCTBEHHOE
BETOHHOE N BTPaMOOBaHHOE B MPYHT LLIEOEHOYHOE OCHOBaHWE C YCTPOWNCTBOM MecHaHom noayLku (puc.12).
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PucyHok 12. Cxema yknagku Tpy6onpoeoga Ha rpaBuitHo-ie6eHo4Hoe unmn 6eToHHOe OCHOBaHue

Mpn npoknagke TPy B 3abOMOYEHHbIX, 3aUiEeHHbIX, 3aTOPM(OBAHHbLIX MPYHTAaX AOMKHbI ObiTb MPEayCMOTPEHbI U
OCYLLECTBEHbI MEPONPUATUS, 0becneqrBatoLLIME HECYLLYIO CMOCOOHOCTb TMPYHTOB, COOTBETCTBYHOLLYHO PaCHETHOMY
conpoTueneHnto He meHee 0,15 MIa (3aMeHa rpyHTOB, 6ETOHNPOBaHME, YCTPOMCTBO 3CcTakad U T. n.) (puc. 13).
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PucyHok 13. Cxema yknapku Tpy6onpoBoaa Ha Xene3o6eToHHOe OCHOBaHue
B Tabnuue 7 npuBeneHbl cpenHne 3HaveHus moaynst gecdbopmMaumm rpyHTa (E, MlMa) B 3aBMCUMOCTU OT CTEneHu ero
YMNOTHEHVIAA.

Ta6nuuya 7. CpegHue 3HauYeHUst mogyns aedopmauum rpyHTa B 3aBUCUMOCTM OT CTEMNEeHU ero ynjaoTHEHUs

MopAynb AEGOPMALUM FPYHTA E ' B 3ABUCMMOCTM OT CTEMEHU Er0 YMNNOTHEHUS,

OBbEMHAS
TUN FPYHTA B 30HE EOKOBOM MACCA Mfa
i HopmanbHas MosbiweHHan MnoTHas npu HaMmbIBKE
ecu pasomce, s | 4,7 3 10 26
[Neckn Menkne 1,76 6 12 18
[MNecku NbleBatble, Cynecu 1,8 5 7,5 10
S onyspe o | 18 :
Cynecu 1 CyrinHKn TBepable 1,85 2,5 5 7,5
[TIVHBI 1,9 1,2 2,5 3,5
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MuHMMabHast BbICOTa 3aCbINKM HaL BEPXOM Tpybbl AnameTpom 600 MM UM MeHee npuHuMaeTest Ao 0,7 M, Ons Tpy6
6onbLuero anameTpa — 1 M.

BHUMAHUE! He ponyckaercsi yknagka MOJIMMEPHbIX TPyO6 HernocpejcTBEHHO Ha JIEHTOYHbIX OETOHHbIX
¢yHgameHTax nnm nx 6eTtoHnpoBaHue. He gornyckaercsi nogxknagbiBaTe 1nog Tpy6bl KyCKu 4peBeCUHbl, KAMHU U
T.11. 4J15 [OJIy4EeHUs1 HYXHOIo yKJioHa. Matepuas ocHOBaHUs BOJXEH Y[O0B/IETBOPSTh C/E[QYOLWNM TPEOOBaHUSIM:

® OTCYTCTBUE KaMHEl C OCTPbIMU KpasiMui, CTPOUTENBHOMO Mycopa Ui Apyroro nogobHoro MaTtepuana, BKpanieHuin
pasmMepoM 60mbLLe 20 MM;
® HeONYLLEHME HAaNM4YUS Mep3oro rpyHTa.

nEOKﬂa,D,Ka Tezﬁ B gxmﬂeax

B cootBetctBUM C TpeboaHusamm CHu 2.04.02-84, CHuI 2.05.03-84, CHwuI 2.05.02-85, CHwuI1 11-89-80* , BCH 003-
88, CIN 109-34-97 (MarucTtpabHble ra3onpoBoabl) Nepexoib! MO, Xene3HbIMM AoporaMm U aBTOMOBUBHBIMU JOPOramMu
HaQNEXUT MPUHMMATL B CTaslbHbIX yTispax.

TpybonpoBodbl cUCTEM BOOOOTBeAeHWS 6e3 dyTnapa cneayeT pasMellaTb HWKE CeTel, TPaHCTMOoPTUPYIOLMX BoOy
MUTLEBOIO KadecTBa, Ha 0,4 M. B dyTnspax TpybonpoBoa BOOOOTBEAEHNST MOXET pa3MeLLaTbCA Bbllle BOAONMPOBOAA Ha
0,2 M, HO MPW 3TOM PaCCTOsHWE OT OCK MepeceYdeHns 0o obpesa yTnspa B MUHUCTbIX MPYHTaxX AO/MKHO ObITb HE MEHEE
5 M B KaXKayto CTOPOHY 1 10 M — B KPpYNMHOOOMIOMO4HbIX 1 MecHaHbIX rpyHTax.

LLnpuHa dytnspa no gHy TpaHLen C BEPTUKAbHbIMU CTEHKaMW AOHKHA COCTaBAATb He MeHee 1,5 Hapy>KHOro anameTpa
OBYXCNONHOM roppupoBaHHon Tpybbl FD. MybuHa TpaHLWen B YyCTONYMBLIX MPyHTaxX HOPMaSbHOW BAAXKHOCTU AOKHA
COCTaBNATh:

® B HaCbIMHbIX MECHaHbIX 1 MPaBENMUCTbIX MPYHTax — A0 1 M;

® B CynecHaHbIX U CYrMUHUCTBIX FpyHTax — 4o 1,25 wm;

® B MMHUCTBIX FPyHTax — ao 1,5 m.

Mpn CTPOUTENBCTBE MEPEXOOOB N3 FOMPUPOBAHHBIX ABYXCAOMHbIX TPy® FD nog aBTOMOOGUAbHBIMU U XKENE3HbIM
Joporamun, Yepes BoAHble Nperpaibl, Npokiaaka 3alnTHbIX CTallbHbIX (YTASPOB MOXET BbITb MPON3BeAEHa 3aKPbIThIM
(6ecTpaHLLEeHbIM) CTOCOOOM.

MoHTax KO.HOEHeB FD

MocnepoBaTenbHOCTb MOHTa)Xa c6opHbIX Konogues FD

1. Ha gHe KoTnoBaHa HeobxoamMMo 060pyaoBaTh NECHAHOE OCHOBAHWE TONLMHOM HE MeHee 15 CM, YNNOTHUTbL OCHO-
BaHue TonwmHom 0o 95% no MpokTopy.

2. B cnyyae ycTaHOBKM Konoaua B BOAOHACHILLEHHbBIX FPYHTax Ha AHE KOTNoBaHa CneayeT 3anmTb 6ETOHHOE OCHOBaHME
He MeHee 15 CM 1NN yNoXXUTb BETOHHYO MANTY.

3. Py4HbIM aKCTpyaoepOoM NprBapuTb CoeanHUTENbHbIE MydThbl B OTCEKM IOTKOB.

4. YCTaHOBUTb NIOTOK YHUBEPCASbHbIA MOHOMUTHBIA Ha MOArOTOBIEHHOE OCHOBAHWE U MPOU3BECTW MOOKIHOHEHUE
Tpyo.

5. Mpw ycTaHOBKE KonoaLa B BOAOHACKILLIEHHBIX MPYHTaX AN NPeaoTBpaLLEHMs ero BCMbITUS PEKOMEHOYETCS 3aUTh 6e-
TOHHbI «AKOPb», Macca KOTOPOro A0/MKHA ONPEAenaTbCsa pacHeToM. [py OTCYTCTBUM pacHETHbIX AaHHbIX OETOH cneayeT

3a1Tb A0 YPOBHS Ha 10 cM BbilLe Bepxa nogktodaeMbix Tpy6. Mpu ycTaHoBKe Konodua ¢ Npurpy30o4HOn Kamepo cre-
[lyeT 3anofiHUTL ee BETOHOM [0 Bepxa Yepes CrielyasibHbIl MPUBaPEHHbIA NaTpyGoK.

6. YCTaHOBWTb Ha NOTKOBYIO YaCTb LLUAXTY KOMOALA Yepes3 Pe3nHOBOE YMOTHEHME. YNNIOTHUTENbHOE KOSbLO YCTaHaB M-
BaeTCs B Na3 BTOPOro rogpa.

7. 3acbinky KOoALa CleayeT BECTU NMECKOM, UCMOSb3YS METOL, MOC/OMHOIO YrIOTHEHNS. TOSLLMHA KaXKAOro Cos —
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He 6onee 20 cM. CTeneHb YNNOTHEHUST KabKOOro cros — He MeHee 95% no MNpokTopy, a B cryvae Hanmymst TPaHCMopTHOM
Harpysku — He MeHee 95-98% Mo MpoKTopy, B 3aBUCUMOCTU OT BEMYMHBI HArpy3KMU.

8. C NMOMOLLIbKO PE3NHOBOIO YMIOTHUTENS YCTaHOBUTL MOPMIOBMHY, B Cly4ae MOHTaxka konogua 800 ID, 3atem Teneckon
600-800 ID. YnnoTHeHne HeNnoCPeaCcTBEHHO Haf, SIMTOM FOPMOBMHOM OOMYyCKaeTCst BECTU TONMBKO BPY4YHYHO TPamMOOBKOM
mMaccom He bonee 20 kr. B cnydae moHTaxka konogues 300 ID, 400 ID, 600 ID — 4epe3 pe3vHOBbIN YMNOTHUTENL YCTaHO-
BUTb Cpasy Teneckon.

9. Teneckon yCTaHaBNMBaEeTCA Ha HEODOXOAMMYHO BbICOTY HEMOCPEACTBEHHO MPW YKMaake AOPOXHOro MoKpbITus. JTok
KPENUTCS HEMOCPeOCTBEHHO Ha Tefleckorn. B mpoLlecce yknagky NocneaHero Cros AOPOXHOMO MNOKPbITUS TENeckon cre-
OyeT NpUNOAHATb Ha 5 CM, 3anOfHUTbL NPOCTPAHCTBO No4 0OOMMON toka acansToM 1 3akaTaTb MO YPOBEHb OOPOXK-
HOMO MOKPLITKS.

NMocnepoBaTenbHOCTb MOHTa)XKa cBapHbIX konoaues FD

1. Ha gHe KoTnoBaHa coopyauTb NECHAHOE OCHOBAHME TONLLMHOM He MeHee 15 CM 1 ynnoTHUTL 40 95% no [MpokTopy.

2. B cnydae ycTaHOBKM KOnodLua B BOOOHACHILLIEHHBIX MOYHTax Ha AHE KOTMoBaHa cneayeT 3anMTb DETOHHOE OCHOBaHNE He
MeHee 15 CM 1N ynoXXnTb OETOHHYIO MANTY.

3. YCTaHOBUTbL KOIOAEL, Ha NOArOTOBIEHHOE OCHOBaHWE, COrIacHO MPOEKTY.

4. [pn ycTaHOBKe Konogua B BOOOHACHILLEHHbIX MPyHTax O NpenoTBpalleHis ero BCrbITUS PEKOMEHAYETCA 3a/UTb
OETOHHBIN «SKOPb», Macca KOTOPOro OO/MKHA OMpeaensaTbCsa pacyeToM. [py OTCYTCTBUM pacHeTHbIX AaHHbIX GETOH
cnenyet 3annTb OO0 YPOBHA Ha 10 CM Bbllle Bepxa NogkModaemblx Tpyb. [Mpu yCTaHOBKE Komodua C NpuUrpy304HOn
KamMepoW crneayeT 3anofHUTL ee BETOHOM [0 Bepxa Yepes crieuyvalbHbii MprBapeHHbIn NaTpyooK.

5. MNponsBecTy NogktoYeHre TRy B LLAXTy KOnodua.

6. 3acbinKy KOAoALa Cnemyet BECTU MNECKOM, UCMOMb3ysa METOA MOCIONHOMO YNAOTHEHMS. TOMLWMHA KaXKAOro CNost — He
6onee 20 cM. CTeneHb YNNOTHEHUST Ka)KOOro Cros — He MeHee 95% no [NpokTopy, a B Cly4Yae Hanmymsi TPaHCMOpPTHOM
Harpy3kn — He MeHee 95-98% no NpoKTopy, B 3aBUCUMOCTY OT BENHMHbBI HArpy3KU.

7. JIOK Kpenutcst HEMOCPEACTBEHHO HAa rOPMOBUHY. BOKPYr ropnoBMHbI CNedyeT YCTaHOBUTL Onanyoky, 3aTemM 3amnTb ee
BeToHOM. [oLLaab BOKPYr onanybKy 3ackinaTb MECKOM [0 YPOBHS €€ MOPU30HTaNIbHOM MOBEPXHOCTU M YMNOTHUTL A0 95-98%
no lMpokTopy. MNnowaap 1 pa3mMepbl NecHaHoM MAOLAaaKK OOMKHbI ObITb HE MEHEE MNOLLaaM 1 PasMepPOoB JOPOXHOM NANTbI.
8. [NonoXnTb OOPOXXHOE MOKPbLITNE COMNACHO MPOEKTY.

ConpsixxeHune Tpyb ¢ Konoguamm

YCTPONCTBO Npoxofa ropprpoBaHHbIX ABYXCOMHbIX TPpy6 FD 4epes CTEHKM CMOTPOBbLIX KOMOALEB 3aBUCUT OT (DOPMbI
KOMOQLEB B MnaHe (Kpyrible Uam NpsiMOyrofibHble), Buaa Matepuana (COopHble 3NeMEHTBI, XeNe306eTOHHbIE, KUPMYHbIE,
NoIMEpPHbIE 1 T.A.) 1 crnocoba ConpsbKeHns Tpyo.

BBoa rodpurpoBaHHbIx ABYXCNOMHbIX Tpyd FD B CMOTpPOBbIE KONOALbI CledyeT OCYLLECTBAATbL C UCMOIb30BaHWEM
CcnenyoLmMX TEXHOMOMMYECKNX MPOLECCOB:

® Ha[leBaHVE PE3MHOBbLIX KOSeL, Ha TPyObl;

® 0OYCTPOMCTBO OnastybKm BOKPYr MpoemMa, C y4eTOM pa3MepoB TPyDObl 1 CTEHKM KO0OLA;

® OETOHMPOBaHNE NMpoema ¢ TPyoow;

® 0OYCTPOWCTBO MUHAHOMO 3amMKa B MECTe Mpoxoaa;

® pasbopka onanyobkm Nocne OOCTVKEHNA BETOHa TPebyeMOom MPOYHOCTU.

[ns Bcex Tpy6, BXOASALMX M BbIXOAALLMX U3 KONoaLa, Ao/mKHa 0becneymBaTbCs FepMETUHHOCTD MPOX0da CKBO3b CTEHKM,
HE3aBMCUMO OT TOrO, N3 KakOoro MaTtepmana oH1 U3roTOB/EHbI.

JloTkn B konoauax cnenyet BbINOMHATb U3 MOHOIMTHOIO 6eTOHA Ha MEIKOM 3anofHuTene Nbo MCNONb30BaTh rOTOBbIE
13 NOMMEPOB.

BBon rodhpurpoBaHHbIX ABYXCAOMHbIX TPyD FD B monumepHble (MOAN3TUNEHOBbIE, MONMNPONUIEHOBLIE, CTEKONNac-
TVKOBbIE) KONOALb! OHKEH OCYLLIECTBNSATHECHA C UCMONB30BaHNEM COEOMHEHUS, aHANOMMHYHOrO TOMY, Kakoe UCMoJb3yeTcH
0Nt nx cOopkn Mexay cobon. CoeanHeHne OOMKHO OblTb FEPMETUYHBIM.
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COGEI/IHeHI/Ie ﬂBzXCHOﬁHbIX roQEMEOBaHHblx Tezﬁ FD

[ByxcnoliHble rodpupoBaHHble Tpybbl FD, mpolledlive BXOOHOW KOHTPOMb, pacKiafplBatoTCsl Ha OPOBKE TpaHLueu,
pacTpyboM MpoTMB yKNoHa. [lepen Ha4anoM MOHTaXka BHYTPEHHSIS MOBEPXHOCTb pacTpyba M rMagKuin KOHeL, Apyron
TPYy6bl o4MLLAOTCA OT rpsian. fodprpoBaHHble ABYXCOWHbIE TPYObl FD coeamHAOTCA B COOTBETCTBUN € TpeboBaHnsammn Cl1
40 -102 - 2000 1 TP 170 - 05.

CoegnHeHne rodpprpoBaHHbIX ABYXCNOMHbIX TPyD FD ocyulecTBNAETCA C MOMOLLLIO pacTpyba, YTO npeaycMaTpuBaeT
NMPUMEHEHNe YNNOTHUTENBbHBIX KOMel, BHYTPeHHsS CTOpoHa pacTpyba U ynnoTHUTENbHOE KOMbLIO Mepen MOHTaXKOM
ONPbICKMBAIOTCS CUIMKOHOBOW CMa3KOW.

YNnoTHUTENbHOE PE3VHOBOE KOSMbLIO YCTAHABMMBAETCA B Ma3 BTOPOro rodpa, npuyemM YnnoTHSIOLWMIA Npodunib AOMHKEH
ObITb HaMPaBNEH B CTOPOHY, MPOTUBOMOSOXKHYHKO HanMpaBneHno Beoaa Tpybbl B pacTpyd (puc. 14).

Onsa Toro, 4To6bl pacTpyb oOencs Ha Pe3nHKy PaBHOMEPHO CO BCEX CTOPOH HEOOXOOMMO MPUMEHSTb nebedku. Ha
Tpydy C pacTpybom 1 cBOOGOAHLIM KOHEL, OoeBaroTCa 2 MUKCUMPYIOLMX PeMHs. Jlebeakn OgHMM KOHLIOM KpensaTca
3a (QUKCUPYKOLLMIA PEMEHDb, 3aKpeneHHbIn Ha Tpybe C pacTpybom, a BTOPOWM KOHeL, nebedky KPenaT Ha pPemeHb,
3aKpenneHHbIn Ha Tpybe ¢ pe3nHkon. BTopyto nebeaky NpuKpennstoT napaniensHo nepBon nebenke. 3atem nebegkum
MAaBHO M PaBHOMEPHO HAYMHAIOT HATAMMBAaTb, MPU 3TOM PacTpyd OOEBAETCA Ha PE3UHKY PaBHOMEPHO CO BCEX CTOPOH
1 coeamHeHune nonyyaeTcs abcontoTHO repMeTUYHbIM. Kpas TpyObl 1 YMIOTHUTENBHbIE KOJbLA NMPY MOHTaXe OO/MKHbI
ObITb aOCONKOTHO YACTBIMMU.

CoeguHeHve rodpupoBaHHbIX OBYXCronHbIX Tpyd FD ¢ Tpybamu n3 gpyrix maTepuanoB (4yryHa, acbecToLemeHTa,
XenesobeToHa, KepamuKKM) MOXET OCYLIECTBASTLCS TPaOAMLMOHHBIMKM MeTodamu (G MOMOLLbI  hnaHLeB, MydT W
YKENE300ETOHHbIX KOTOALIEB).

PucyHok 14. Cxema coepguHeHnsi Tpy6 € MOMOLLBIO YMIOTHATENBHOMO KoJbLia

CoennHeHre rodprpoBaHHbIX ABYXCMOMHbIX TPYD FD Takke MOXXHO OCYyLLECTBAATbL C MOMOLLBK CBapky BCTbiK Mo FOCT
16310-80. Capka BbINONHAETCH HAarpeTbIM ra30M C MPUCaA0YHbIM MPYTKOM UM SKCTRY3UOHHOM cBapkol. [ocne Harpesa
CTbIKOBbIX MOBEPXHOCTEN MaHesb youpaeTcs, TPyObl CABUMAKOTCH, C CUITON CKUMAIOTCA HA BPEMST [0 MOHOMO OXITaDKAEHNS,
OTOT MeTOR, 06eCneHmBaET NPOYHOCTb COEAMHEHMS PaBHYHO MPOYHOCTN TPYObl. PekomeHayeMbii pexkum cBapkn Tpyo FD
npueedeH B Tabnuie 8.

Tabnuua 8. PekoMmeHAyeMbIVi peXXum cBapKu

OMEPALA NPOOOMKUTENBHOCTb, C
1 MpenBapuTensHbI HarpeB t, — 0o obpasosaHus rpata sbicotor (0,5 +0,1:1) MM
2 Harpes t,=151
3 TexHonorunyeckad naysa (yoaneHue Harpesa) t, < 3+0,01-D,
4 LocTmxeHre naeBnenHns (CBapkm) t, < 3+0,038:D,
5 Csapka t, > 3+t
6 OxnaxkgeHve t, — BABMCUT OT TOSLLMHbI CTEHKU 1 BHELLIHEN TeMMepaTypbl
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COGHI/IHeHI/Ie MHOTIOCJIONHbIX aEMI/IEOBaHHbIX TE¥6 FD ARM

CoegnHerve Tpyd FD ARM npoucxoouT nyTeM SnexkTpUHecKoro NAaBneHns CHapy>Xu Mpy MOMOLLM 3NEKTPOCBaPHbIX
MydT 1 BHYTPEHHEN CBAPKM, YTO 0BeCneqmBaET MPOYHYIO 1 6E30MaCHyO Criarky.

MoHTa)K Tpy6 HEeobxoouMO MPOM3BOAMTL HEMOCPEeOCTBEeHHO B TpaHuwee. [leper Ha4YaioM MOHTaXKa BHELLHIOIO U
BHYTPEHHIOO MOBEPXHOCTL TPYOb! Ha LLUMPUWHY, PaBHYO OT OOHOIro pedpa OT CTbika, HY)KHO MPOTePeTb U 0BE3KNPUTD.
Moa npennonaraeMbiM cCoeamHeHNeM TPYG Hy>KHO yriybuTb TpaHLLeto 4fist yaobHOro AOCTyMa rno BceMy AnameTpy TpyObl.

[anee HeoBXoOoMMO BIIOTHYKD COBMECTUTL CPe3bl TPYO, YCTAHOBUTL SNIEKTPOCBAPHYIO MydhTy Ha MECTO CBapKu U
3ahUKCUPOBATE €8 CTAXHBLIMN NeHTaMn. Knemmbl JOMKHbI BbICTYNAaTh Hapyxky (pyc.15a).

[Mpr nomoLLUM nebenoK CTAHYTb NEHTHI. JIEHTbI HY>KHO MAOTHO MpWKaTb M OOCTy4aTb, YTOObI YLLIEN NINLLIHWA BO3AyX. OTY
onepaumio HeobxoaMMO NPOM3BECTU 2 pasa.

Bkntounts nprbop, HaCTpOUTb MapamMeTpbl CBapKW U BPeEMSA (COracHO Tabimue 0715 CBAapKM K S1EKTPOCBAPOHHOMY
annapary).

HeobxoonmMo KOHTpONMpPOBaTb MPOLECC CBapKW TBEPAbIM MPEeOMETOM (OTBEPTKOW), MPOBEPSTb MAMKOCTb CTblKa
(neperpeB KpanHe HexxenateneH). Ecnn MecTo CTbika 3NeKkTpocBapHOM MydTbl C TPyBOM MArKoe, TO 3HaYMT CBapka
MOSIHOCTBIO 3aBepLUeHa.

[Nst repMETUYHOCTU HY>KHO MPOBECTU CBAPKY PYYHbIM SKCTPYAEPOM CHapYXXW MO CTbiKy TPYO 1 nsHyTpu (puc. 156, 158).
[Ons coegnHeHns Tpyd 06a3aTeibHO MCNONb30BaHVe TEPMOYCaxKmMBaeMblx MydT. COBMELLIEHHbIE CPe3bl TRYO COeaUHAOT-
CH TEPMOYCaKMBAEMON My(DTOM CHapPY>KM C MOMOLLIbIO ra30BOM FOPEKM 1 TepMonuncToneTa (puc. 15r). Heobxoammo
Pa30rpeTb N MArKO YNAOTHUTL MyddTy B Mpodoune Tpyob! (ByasTe OCTOPOXKHbI, YTOOLI HE MOBPeaUTL TPYOY), 0bxaTb MyddTy
pPyKamMi B 3aLLUMTHBIX NepyaTKax Uiy npukatarb POSIMKOM.

BAXXHO: Mpu nnaBneHun mygTbl HEO6XO[4MMO MOATArNBaTh CTSIXHbIE IeHTbl. Korga nnaBneHne 3aKOHYNTCS,

HYXXHO CTSIHYTb JIEHTbI N OCTaBUTb MY(PTy OX/1aX[aTbCH.

o 6.

PucyHok 15. Mpouecc ceapkn
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COGHI/IHGHI/IG CI'II/IE&HbHOBI/ITbIX TE¥6 FD SVT

Tpy6bl FD SVT nsrotaBnvBatoTCs C rMMagkiMM OKOHYaHNSAMK ¢ 0BenX CTOPOH TPYObI 1 C pe3bboi — BHYTPEHHEN Ha OOHOM
OKOHYaHWUM TPYObI 1 HAPY>KHOW Ha OpPYroM.

PucyHok 16. Tpy6a ¢ pesbboi PucyHok 17. Tpy6a ans cBapku BCTbIK

Cnoco06bl coeanHeHns cnupasibHOBUTbIX TPYO

Csapka Tpy6 BCTbIK

Ceapka Tpyb BCTbIK OCYLLECTBASIETCS CrieLmaibHbIM CBapO4YHbIM 0O0PYA0BaHNEM C MOHTEXKOM TEPMOYCaDKIBAEMON
NeHTbl. MOHTaXK NEHTbl OCYLLIECTBSETCS C MOMOLLBIO CrielmanbHOro ponvka 1 ropenkui. Moa Bo3aencTeremM 60bLLON
TemnepaTypbl leHTa CTArMBasTcs [0 pasmMepa Tpyobl.

Mpu 3anoxeHn TPyO Ha ydacTKax C BbICOKMM YPOBHEM MPYHTOBbLIX BOf, a TakKe Mpu aKcriyataumn Tpybonposoaa,
npegycMaTpuBaloLLee ero NofHoe 3arofiHeHVe, PEeKOMEHAYEeTCs NPON3BOOUTL CTbIKOBKY C MPOBAPKOM TOPLIOB TPYObI
PYYHBbIM SKCTPYAEPOM.

CneunanbHO MoaroToBfeHHble Toplpbl TPYG CTbIKYIOT, LEHTPUPYS MO BepTuMKanM U ropusoHTann. CBapHol LLOB
MpOBapMBAatOT Ha BCHO MyOUHY, UCMOMb3Ys CBapOUHbIA MPYTOK TOW »Ke MapKu NMoNnMaTUiIeHa, YTo 1 cBapriBaeMas Tpyoa.

CBapka MOXET DbITb MPOM3BeAEHA KaK U3HYTPW, Tak 1 CHapy>XW. [1ns NpoBeaeHWS HApY»KHbIX CBAPO4HbIX PabOT B HUDKHEN
4acTu CTblKa [OSKEH ObITb OOYCTPOEH MPUAMOK.

OKCTPY3MOHHYto cBapky Tpyd FD amameTtpamm ot 1200 go 1600 MM crnedyeT B 0bA3aTenbHOM MOPSAKE BbIMOMHATL C

BHELLHEN 1 BHYTPEHHEN CTOPOHbI.

CoepuHeHune Tpy6 c pe3bboi

CoeguHeHne Tpyb C pe3bbor MPOU3BOAUTCA MyTEM WX CBUHYMBAHWSA C MOCAEOYHOLLEN FepMeTU3aLmen LIBOB.
[epMeTU3aLms CThIKOB MOXET MPOU3BOOUTLCH MyTEM CBAPKW BHYTPEHHWX UM HAPY>XHbIX CTEHOK (prc.18), a Takxke ¢
MOMOLLIbIO TEPMOYCaXKMBAEMOW NEHTLI U aAre3vBHOWM NeHTbl (pruc. 19).

FepmeTuaaums ctbika Tpyo FD SVT TepmoycaknBaemMoi NEHTON NCKOHaET B3anMHOe nepemelLieHne Tpyo (coeauHeHne
Tpy6 ¢ pe3bbon).
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Mopspok ocyuecTBNeHust paboT No coeanHeHUIo TPYO ¢ Hapy>XHO U BHYTPeHHel pe3b0oit:
¢ OTUeHTpOBAaTb TPYObI MO BEPTUKANM U TOPU3OHTANN.
® O4YNCTUTb COEOQUHAEMYIO BUHTOBYHO MOBEPXHOCTL OT MpsA3u, NbAa, necka u T.n.

e CoeaunHUTb TopLbl TPY6 NMo peabbe. CoeanHeHE OCYLLIECTBASIETCA NYyTEM 3aKpy4MBaHns TpyObl C BHYTPEHHEN pe3bboi
B TPyOy C Hapy>xHOW pe3bbor n HaobopoT (puc. 20). Tpybbl CBUHYMBAKOTCA OO0 CMbIKaHUSA BHYTPEHHMX N HAPY>KHbIX
CTEHOK.

ﬂ,ﬂﬂ npngaHng HeO6XO,EI,I/IMOFO MOHTa)XXHOIo yCUJinA 3akpy4diBaHMe BO3MOXXHO Mpon3BOANTbL MPW NMOMOLLIA peMHe|7| n
Bpycka, MMb0o Npu NOMOLLM KOBLLIA 3KCKaBaTopa.

® Ha BHelIHWUI CTbiK TPyO cHadana HaknafplBaeTcs aare3vBHasi NeHTa, 3aTeM TepmoycaxkuBaemasi neHta (puc. 21).
[anee npon3BoanTCs NPorpeB KOHCTPYKLW ra30BOM ropesikon U MecTo CTbika repmeTnanpyetcs. CoeanHeHme SBnsieTcs
HenpoHMLUaeMbIM s necka. BoooHenpoHWULIAeMOCTb CoeaVMHEHNst 06eCneymBasTCsl CBapKON PyYHbIM SKCTPYASPOM,

N3HYTPW WU CHapy>Xu, MO0 C ABYX CTOPOH.

o 22N NN
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1. Tpyba ¢ BHYTpPEHHEN pe3bboi.
2. Tpyba ¢ Hapy»xHOW pe3bboi.
3. CBapHoOit LLOB.

PucyHok 18

PucyHok 20
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1. Tpyba ¢ BHYTPEHHEN pe3bbol.
2. Tpyba ¢ Hapy>KHOW pe3bOoi.
3. IleHTa TepMoycakmBaemMasi.

4. JleHTa agreavBHas.

PucyHok 19

PucyHok 21
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WUcnbiTaHne Tex6onEOBop,os

MOpaBIMYecKme UCTbiTaHWsa TPYOONPOBOAOB CaMOTEYHOM KaHanmn3aLmm BhIMOMHATCA B ABa dTana: npensapuTesibHble
(6e3 konoAueB) U OKOHYaTeSbHbIe (COBMECTHO C Konoauamu). MNpensapuTenbHble UCMbITAHVS BbIMOMHAOTCS A0 3aChINKM
TpaHLLEeW, a OKOHYaTENbHbIE — MOCHE 3achINKW.

MpenBapuTeNbHble UCMbITAHNA MPOW3BOASATCS B TedeHne 30 MUHYT, BeMYMHA UCMbITATeNbHOrO JaBneHus ans 6esHa-
MOPHbIX TPYBOMPOBOAOB M3 MONMMMEPHBIX MaTepUanioB B POCCUINCKMX YCMOBUSIX He ykasaHa. [pu npensaputensHbIX

NCIMbITAHNAX TePMeTNYHOCTb pr6 n COG,D,I/IHGHI/IVI yCTaHaBNMBaeTCcA X BN3yaJibHbIM OCMOTPOM.

[epMETUYHOCTbL MPU OKOHYATENBHBIX UCMbITAHUSAX 3aChbIMaHHOrO MPYHTOM TPYyOOMpPOBOAA OMPEAENAeTCa CeaytoLmM
obpazom:

® 10 3aMepPSIEMOMY B BEPXHEM KosodLe 06beMy 00OaBNSEMON B KONOAEL, BOAbI B TedeHne 30 MUHYT, Mpu STOM MPUHKE-
HVe YPOBHS BOIb! B KOMOALE AOMyCKaeTcsa He 6onee 4em Ha 20 cMm;

® MHEBMATUYECKMM CMNOCOBOM.

VicnbimaTensHOe OaBfeHne CXatoro Bo3fdyxa wiv apiMa pasHoe 0,05 MlMa nopgaepX1BatoT Ha UCMbITYEMOM y4acTKe
TpybonpoBofa B TedeHne 15 MuHyT. [py 3TOM 0OCMaTpUBarOT PacTpyOHble COEANHEHVS 1 BbISBIAIOT UX HErEpPMETUYHOCTD
Mo 3BYKY MPOCaYMBatOLLIErOCS BO3Oyxa UK BU3yasnbHO Mo AbiMy. OKOHYaTENBHOE MCMbITaHNE MHEBMATUHYECKM CMIOCOOOM
NpoBOAAT Yepe3 48 vacoB nocne 3ackinku Tpybonposoda. VichbitaHusaM NoAaBepratoT y4acTkm Tpybonposoga AIMHOM
20-100 meTpoB, Npu 3TOM Nepenan Mexay Hanbonee BbICOKOM 1 HU3KOM To4kaMu TpyBonpoBoaa He AOMMKEH MpeBbILLIaTh
2,5 MmeTpa. VicnbiratenbHoe M30bbITOHHOE OaBNEHNE CXATOro BO3Ayxa npvBedsHo B Tabauue 9.

Ta6nuua 9. UcnbiTaTenbHoe AgaBneHUe CXaToro BO3A4yxXxa nMpun nHeBMaTU4eCKOM uCHbITaHUN 693Ha|‘|0prlX

KaHanu3aunoHHbIX TPy6onpoBoA0B U3 NOJMMEPHbIX MaTepuanos

UCNbITATENIbHOE AABJIEHUE, MIMa
YPOBEHb FPYHTOBbIX BOA H OT ocK _ NEPEMAA AABNEHUS

TPYBOMNPOBOAA, M N36bITOMHOE Ha4anbHoe P-P,, MNa
KoHeuHoe, P U
nasnexuve, P 1

H=0 0,01 0,007 0,003
0<H<0,5 0,0155 0,0124 0,0031
0,5<H<1 0,021 0,0177 0,0033
1<H<15 0,0265 0,0231 0,0034
16<H<?2 0,032 0,0284 0,0036
2<H<25 0,0375 0,0338 0,0037

VicnbimtaHus  6e3HanoOpHbIX  (CaMOTEYHbIX) TPYOOMPOBOAOB M3 FOMPUPOBAaHHBLIX OBYXCNOWHbIX TPyO FD  [o/mKHbI
npon3soauTbea B cooTBeTcTBUM co CHUlM 2.04.03-85, CHul 3.05.04-85%, CHuIM 3.01.04-87, CHWIT 1I-3-81 n CI1 40-
102-2000.

Cﬂaqa TE¥6OI‘IEOBOEOB B 3KcnnzaTaHmo

Chada B aKcnyataumio ceTen 13 rohprpoBaHHbIX ABYXCAOMHbIX TRyD FD go/mKHA OCYLLECTBASATHCSA COMMAacHO MPOEKTY,
a Takxke ¢ ydetom TpebosaHuin CHul 3.01.04-87, CHwul 3.05.04-85*, CHul 111-3-81 n CHul 2.04.03-85, TeXHN4ecKmx
PEKOMEHAALINA Ha MPOEKTUPOBAHWE U CTPOUTENBCTBO CETEN BOOOOTBEAEHUS U3 GE3HAMOPHbLIX TRYO C ABYXCMOMHOM
cTeHkon (TP 171-05), a Takoke npaBui MPOV3BOACTBA PaboT MO MPOKIAOKE M MEPEYCTRONCTBY MOA3EMHbBIX COOPY>KEHWA 1 OP.
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TE&HCI'IOETI/IEOBK& n xeaHeHme TE¥6

TpaHCMOPTUPOBKA 1N XpaHeHe rodpPUPOBaHHbIX OBYXCNOWMHbIX TPyO FD O0mKHbI OCYLLECTBAATLCA B COOTBETCTBUM C
TpeboBaHMSAMN:;

e TY 2248-001-99718665-2008 «Tpybbl 6E3HANOPHbIE U3 NOMNATUNEHA, OBYXCMONHbIE, FODPUPOBAHHbIE>.
e CI40-102-2000.
¢ [lorpy3o4HO-pasrpy304Hble PadoTbl AOMKHbI MPON3BOANTLCS B cooTBeTcTBUMM ¢ TOCT 12.3.020-80.

¢ [0thpUPOBaHHbIE ABYXCOVHbIE TPYObl FD TpaHCnopTMpytoTCs MtoObiM BUAOM TPaHCMopTa B COOTBETCTBIM C NpaBuiaMmn
NepeBO3KN rPy30B, ASMCTBYIOLLMMI Ha JaHHOM BUae TpaHcrnopTa.

¢ TpaHcnopTnpoBKka Tpy6 MPOU3BOAUTCA C MakCUMAaUbHbIM UCMOMNbE30BaHEM BMECTVMOCTM TPaHCMOPTHOMO CpeacTsa.
[ns oBecneyeHVst MakCUMasTbHON 3arpy3ki TPaHCTIOPTHOrO CPEACTBa BO3MOXHA NMepeBo3Ka ¢ pasMeLllieHneM B Tpybax
60sbLLEro anameTpa TPYS MEeHbLLIEro AMaMeTpa.

e [1n4 TOro, 4T06bl NPeaoTBPaTUTL BO3MOXXHOCTb MEXAHNYECKMX MOBPEXAEHW, rOPPUPOBaHHbIE ABYXC/IOMHbIE TRYObI FD
cnepnyet obeperaTb OT yAAPOB Y MEXaHNYECKIX Harpy3OK.

¢ //lcnonb3oBaHune creLmarbHbIX MPOgUIbHBIX MPOKIaA0K 1 3aKpeneHne Tpyo Npu NepeBo3Ke SBNAETCS 06s3aTeNIbHbIM.
Tpybbl HEOBXOOMMO YKNaOblBaTb Ha POBHYIO MOBEPXHOCTb, a Takxe 3allpilaTb OT COMPUKOCHOBEHMS C OCTPbIMU
METaNINYeCKUMM yrmami 1 pebpamm nnaThopMmbl.

¢ [1orpy304HO-pasrpy304Hble PaboTbl M TPAHCMOPTUPOBKA NPON3BOOATCS MPW TeMnepaType He Hke - 50°C.

e [NonMnponuneHoBble TPYObl AOMYCKAETCA XPaHUTb HA OTKPBITOM BO3AyXe MPW YCIOBWM, YTO OHW HE MOABEPMEHbI BO3OEN-
CTBUIO MPSAMBIX COMTHEYHbBIX JTYHEN, 8 TakKe B MOMELLEHNN HA PaCCTOSHUN HEe MeHee 1 M OT HarpeBaTesbHbIX NPUBOPOB.

¢ [1oNM3aTUAEHOBbIE TPYObI MOXXHO XPaHWUTb Ha OTKPbITOM BO3OyXe Mof4 BO3OENCTBUEM YIbTPAMUONETOBOMO U3MTYHEHNSI,
LiBeT TpyObl MOXET TepsiTb CBOM M3HA4YallbHbI OTTEHOK, OOHAKO, 3TO HUKaK He BIMSET Ha ee U3MKO-MEXaHN4YecKme
CBOWCTBA.

o [1ByxCnovHble ropupoBaHHbIE TPYDbI yKaOblBatOTCH LUTabenem Ha POBHOM MOBEPXHOCTU. BbicoTa wrtabens npu
OMTENBHOM XPaHEHMN HE [O/MKHA MPEBbILLIATL 2 M, MpU KpaTKoBpeMeHHOM — 3 M. [pu 3ToM cnegyeT obecnevnBaTb
YCTONYMBOCTb LUTAbENa (He JonycKaTb packaTbiBaHWS TPyO).

® Papbl Tpy6 HEO6XOOMMO yKNaabIBaTb MOMEPEMEHHO PACTPYOHBIMU 1 IMaAKUMK KOHLIAMK, YTOObI UCKITKOYUTE Onopy Tpy6
Ha pacTpyobbl.

¢ [1py NOrpy304HO-Pa3rPY304HbIX PaboTax HEOOXOOMMO UCKIIKOHYUTL MOAHATNE TPYObl TOMBKO 3a OOMH KOHELL, a Takke
cbpachlBaHne Mx C aBTOTpaHcrnopTa. Tpybbl Manoro guameTpa MOXXHO NEerko MNepeHocUTb W 6e3 1CMONb30BaHNUS
BCromoraTenibHoro obopynosaHus. [ns Tpyd 60nbLIoro avameTpa TpebyeTcs NCroNb30BaHMe MPy30MNoabeMHNKOB.
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BnarogapCTBeHHbIE NUCbMa, AUMNJIOMbI

Kommepueckomy dupexmopy
000 «3a800 nonumepHbix mpy6»
Ipuzopeeoii AA.

om lewepansozo dupexmopa
000 «Azopa»

JNlenuxosa Oneza IOpvesusa

Bnazodapemaentioe nucomo

P 2017 2000 3ape-

domeopHoe compydnusecmeo!

€ Yoamenuem,

Tewepanshbiii dupexmop / Nenuxoe 0.10. /
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MpunoxeHwue 1.
Ta6.l'II/IHbI FI/IEB&BJ‘II/I‘-IGCKOFO Eacqua TB¥6OHBOBOﬁa 6e3HanoBH0|7| HaB¥>KH0|7| KaHanmsaHmm FD
HomuHaneHbin arameTp (OD 110Mm) HomuHaneHbin grameTtp (ID 110Mm)
Dn/DBH=110/94 DH/DBH=133/110

q e | 074 | 131 | 198 | 269 | 338 | 396 | 430 | 3,96 q we | 083 | 147 | 222 | 302 | 379 | 444 | 483 | 444

0004 mec | 042 | 050 | 057 | 062 | 065 | 066 | 065 | 057 000 mumy Mc | 048 | 057 | 064 | 069 | 073 | 075 | 073 | 064
o . we | 086 | 152 | 220 | 311 | 391 | 457 | 498 | 458 e Mo | 093 | 1,63 | 246 | 335 | 420 | 492 | 535 | 4,93
000 e mc | 049 | 059 | 066 | 072 | 075 | 077 | 076 | 066 0007 mc | 053 | 063 | 071 | 077 | 081 | 083 | 081 | 071
e me | 097 | 1,70 | 257 | 849 | 438 | 512 | 557 | 514 q e | 101 | 1,77 | 267 | 363 | 455 | 533 | 58 | 534
000 mc | 055 | 066 | 074 | 080 | 084 | 086 | 085 | 074 0005 mumy mc | 058 | 068 | 077 | 08 | 088 | 090 | 088 | 0,77
B o e | 106 | 1,87 | 281 | 382 | 478 | 560 | 609 | 562 q me | 109 | 191 | 288 | 391 | 490 | 574 | 624 | 576
007 e mc | 061 | 072 | 081 | 08 | 092 | 094 | 093 | 081 v mc | 062 | 074 | 083 | 090 | 094 | 09 | 095 | 083
q we | 115 | 203 | 305 | 414 | 519 | 608 | 662 | 611 q e | 117 | 205 | 309 | 419 | 525 | 615 | 669 | 6,18

v mc | 066 | 078 | 08 | 095 | 1,00 | 102 | 1,01 | 088 il v mc | 067 | 079 | 089 | 096 | 1,001 | 1,03 | 102 | 089

q e | 124 | 217 | 326 | 442 | 554 | 649 | 706 | 652 N we | 130 | 228 | 344 | 466 | 584 | 683 | 743 | 687
0009y mc | 071 | 084 | 094 | 1,02 | 1,07 | 109 | 1,07 | 094 0012 mumy mc | 074 | 088 | 099 | 107 | 112 | 1,15 | 1,13 | 099
q e | 182 | 281 | 347 | 470 | 590 | 690 | 7.51 | 694 q e | 142 | 249 | 375 | 508 | 636 | 744 | 810 | 7,49

001 v e | 075 | 089 | 1,00 | 1,08 | 1,04 | 1,16 | 1,14 | 1,00 00T mc | 081 | 096 | 108 | 1,17 | 123 | 125 | 123 | 1,08
q e | 148 | 259 | 389 | 527 | 660 | 772 | 840 | 7.77 q e | 154 | 270 | 406 | 550 | 689 | 806 | 877 | 812

0012 mc | 084 | 1,00 | 112 | 121 | 127 | 130 | 128 | 112 0016 mumy mc | 088 | 1,04 | 117 | 126 | 1,83 | 135 | 133 | 1,17
q we | 161 | 282 | 423 | 573 | 7,18 | 840 | 914 | 847 q e | 165 | 289 | 434 | 587 | 7,35 | 860 | 937 | 867

001" e e | 092 | 1,00 | 122 | 132 | 138 | 141 | 139 | 1,22 0015 e | 094 | 111 | 125 | 135 | 142 | 145 | 142 | 125
q e | 175 | 305 | 458 | 620 | 7,76 | 908 | 989 | 9,16 ) q e | 176 | 308 | 461 | 625 | 7,82 | 915 | 996 | 9,23

0016 me | 100 | 1,18 | 1,82 | 143 | 150 | 153 | 150 | 1,82 002 v Mc | 100 | 119 | 1,33 | 144 | 151 | 154 | 151 | 133
E e | 187 | 326 | 489 | 662 | 829 | 969 | 1055 | 9,79 ’ q we | 187 | 326 | 489 | 662 | 820 | 969 | 1055 | 979
0015y M | 107 | 126 | 1,41 | 152 | 160 | 1,63 | 1,60 | 141 0022 we | 107 | 126 | 141 | 152 | 160 | 163 | 160 | 1,41
q we | 199 | 347 | 520 | 7,04 | 881 | 1031 | 11,22 | 10,41 N q e | 196 | 343 | 514 | 695 | 870 | 1017 | 11,07 | 10,27

002 v e | 114 | 184 | 150 | 162 | 1,70 | 1,73 | 171 | 1,50 002y e | 112 | 132 | 148 | 160 | 168 | 1,71 | 168 | 148
q e | 210 | 366 | 548 | 742 | 9,28 | 10,85 | 11,82 | 10,96 q e | 206 | 359 | 588 | 727 | 910 | 1065 | 11,59 | 10,76

002 e | 120 | 141 | 158 | 1,71 | 1,79 | 182 | 1.80 | 1,58 0026 mumy e | 117 | 138 | 155 | 167 | 1,75 | 1,79 | 1,76 | 155
) q we | 220 | 38 | 576 | 7,79 | 974 | 11,39 | 12,41 | 1152 q e | 214 | 373 | 559 | 756 | 945 | 11,05 | 1204 | 11,17
002 me | 126 | 148 | 166 | 1,79 | 188 | 191 | 189 | 1,66 002 muy e | 122 | 144 | 161 | 174 | 182 | 18 | 1.83 | 161
B e | 231 | 403 | 604 | 816 | 1021 | 11,94 | 13,00 | 12,08 q e | 223 | 389 | 583 | 7.88 | 986 | 1153 | 1256 | 11,66
002 e | 132 | 156 | 1,74 | 188 | 197 | 201 | 198 | 1,74 008 v me | 127 | 150 | 1,68 | 1,81 | 1,90 | 1,94 | 191 | 168
q e | 241 | 420 | 628 | 849 | 1062 | 1241 | 1352 | 12,56 ) q ne | 243 | 424 | 635 | 858 | 10,73 | 12,55 | 13,67 | 12,70

S v we | 1,38 | 162 | 181 | 195 | 205 | 209 | 206 | 1,81 s v we | 189 | 1,64 | 1,83 | 197 | 207 | 211 | 208 | 183
: q e | 250 | 436 | 652 | 882 | 11,02 | 12,89 | 1404 | 13,05 q e | 262 | 457 | 684 | 924 | 11,55 | 1350 | 14,71 | 13,67
009 v we | 143 | 168 | 188 | 203 | 212 | 217 | 213 | 188 RS v Me | 150 | 1,76 | 1,97 | 212 | 223 | 227 | 224 | 197
q we | 273 | 476 | 7,41 | 961 | 1201 | 1405 | 1530 | 14,23 - ne | 280 | 487 | 729 | 984 | 1230 | 1438 | 1567 | 1457

00% me | 156 | 184 | 205 | 221 | 232 | 236 | 233 | 2,05 001 mumy Mc | 160 | 188 | 210 | 226 | 237 | 242 | 238 | 210
, q we | 294 | 511 | 7,63 | 1031 | 12,89 | 1506 | 1641 | 1527 q e | 296 | 515 | 7,70 | 1040 | 13,00 | 1520 | 16,56 | 15,41
004 v me | 168 | 197 | 220 | 237 | 248 | 253 | 249 | 220 005 v me | 169 | 199 | 222 | 239 | 251 | 255 | 252 | 222
’ q e | 814 | 546 | 815 | 11,01 | 13,76 | 16,08 | 17,52 | 16,31 q e | 328 | 569 | 850 | 11,47 | 1434 | 16,76 | 1826 | 17,00
001 me | 179 | 211 | 235 | 253 | 265 | 270 | 266 | 2,35 008 v mc | 187 | 220 | 245 | 264 | 276 | 282 | 278 | 245
_ q e | 882 | 576 | 861 | 1161 | 1451 | 1696 | 1848 | 17,21 q e | 356 | 618 | 923 | 1245 | 1556 | 18,19 | 19,81 | 1846
008 v we | 1,89 | 222 | 248 | 267 | 280 | 285 | 281 | 248 e v mc | 203 | 239 | 266 | 28 | 300 | 306 | 301 | 266
q e | 367 | 637 | 951 | 1283 | 1602 | 1873 | 2040 | 19,01 q e | 383 | 665 | 992 | 1339 | 1672 | 1954 | 2129 | 19,85

0.08 v mc | 210 | 246 | 274 | 295 | 809 | 315 | 310 | 274 008 v mc | 219 | 257 | 286 | 308 | 322 | 328 | 324 | 2,86
B q e | 398 | 691 | 1031 | 1390 | 17,36 | 2029 | 22,10 | 20,61 q e | 408 | 7.07 | 1055 | 1423 | 17,77 | 2076 | 2262 | 21,10
007 v me | 227 | 266 | 297 | 320 | 335 | 341 | 336 | 2,97 i v we | 233 | 273 | 304 | 327 | 342 | 349 | 344 | 304
q e | 427 | 740 | 11,03 | 1488 | 1858 | 21,71 | 2366 | 22,07 q e | 432 | 749 | 11,17 | 1506 | 18,81 | 21,98 | 2395 | 22,35

0.08 v mc | 244 | 285 | 318 | 342 | 358 | 365 | 360 | 3,18 e v we | 247 | 289 | 322 | 346 | 363 | 369 | 364 | 3,22
q e | 455 | 7,89 | 11,76 | 1586 | 19,80 | 23,13 | 2521 | 23,53 q we | 533 | 923 | 1374 | 1851 | 23,11 | 26,99 | 2042 | 27,48

0.09 v mc | 260 | 304 | 339 | 365 | 382 | 38 | 383 | 3,39 018 v MG | 304 | 356 | 396 | 426 | 445 | 454 | 447 | 3,96
q we | 481 | 834 | 1242 | 1674 | 2090 | 24,42 | 2661 | 24,84 ) q e | 619 | 10,70 | 1593 | 2144 | 26,76 | 31,25 | 34,07 | 31,85

0 v Mc | 275 | 322 | 358 | 385 | 403 | 410 | 405 | 358 Rs v mwe | 354 | 413 | 459 | 493 | 516 | 525 | 518 | 459
q e | 593 | 10,26 | 1527 | 2056 | 25,66 | 29,97 | 32,66 | 30,54 q e | 7.61 | 1314 | 1954 | 2628 | 32,78 | 38,28 | 41,73 | 39,07

019 v we | 339 | 396 | 440 | 473 | 494 | 504 | 497 | 440 08 v mc | 435 | 507 | 563 | 605 | 632 | 643 | 634 | 563
q e | 688 | 11,87 | 17,66 | 23,77 | 29,65 | 3464 | 37,75 | 35,32 ’ q e | 879 | 1516 | 22,52 | 3028 | 37,76 | 44,09 | 48,07 | 4504

02 v MG | 393 | 458 | 509 | 547 | 572 | 582 | 574 | 509 RS v me | 502 | 58 | 649 | 697 | 728 | 7,41 | 731 | 649

‘ q e | 844 | 1455 | 2162 | 2908 | 36,25 | 42,34 | 46,15 | 43,23 i q e | 982 | 1692 | 2512 | 33,77 | 42,10 | 49,16 | 53559 | 50,24
08 v we | 482 | 561 | 623 | 669 | 699 | 7,11 | 702 | 623 R v Mc | 561 | 653 | 7,24 | 777 | 811 | 826 | 815 | 7.24
q e | 974 | 1678 | 2491 | 3349 | 41,75 | 4875 | 53,15 | 49,83 q ne | 10,74 | 1849 | 27,45 | 36,89 | 4597 | 53,68 | 5852 | 54,89

04 v Mc | 556 | 647 | 7,48 | 770 | 805 | 819 | 808 | 7,18 06 v M | 614 | 713 | 7,91 | 848 | 886 | 902 | 890 | 791
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HomuHaneHbIn arameTp (OD 160MMm)
DH/DBH=160/136

HomuHaneHbin grameTtp (ID 160Mm)
DH/DBH=190/160

q ne | 186 | 328 | 494 | 671 | 841 | 985 | 1072 | 988

000t Y we | 050 | 059 | 067 | 073 | 076 | 078 | 077 | 067
q ne | 214 | 377 | 568 | 7.70 | 966 | 11,30 | 12,30 | 11,35
009y we | 058 | 068 | 077 | 083 | 088 | 089 | 088 | 077
q ne | 243 | 426 | 641 | 870 | 1090 | 12,75 | 1388 | 12,82

000° mun we | 065 | 077 | 087 | 094 | 099 | 101 | 099 | 087
q e | 266 | 466 | 7.00 | 949 | 11,89 | 1391 | 1515 | 14,00

0 v we | 071 | 08 | 095 | 103 | 108 | 110 | 108 | 095
q e | 289 | 505 | 750 | 1020 | 12,88 | 1507 | 16,41 | 1518

0005 my we | 078 | 092 | 1,08 | 111 | 117 | 119 | 117 | 1,03
q e | 300 | 540 | 811 | 1098 | 1375 | 16,09 | 17,51 | 1622

v we | 083 | 098 | 1,0 | 119 | 125 | 127 | 125 | 110

q ne | 320 | 575 | 862 | 11,68 | 1462 | 17,10 | 1862 | 17,25

001 v we | 088 | 104 | 1,47 | 126 | 133 | 135 | 133 | 117
K e | 366 | 639 | 958 | 1297 | 1623 | 1898 | 2067 | 19.16
0012 we | 098 | 116 | 1,30 | 140 | 147 | 150 | 148 | 1,30
N e | 400 | 699 | 1047 | 1416 | 17,72 | 2072 | 22,56 | 2093
001 Y we | 108 | 127 | 142 | 153 | 161 | 1,64 | 161 | 142
q e | 432 | 7538 | 1128 | 1525 | 10,08 | 22.31 | 2420 | 2255

0016 we | 116 | 137 | 1,53 | 165 | 173 | 176 | 1,74 | 153
q e | 463 | 808 | 12,00 | 1634 | 2044 | 2390 | 26,03 | 24,18

00% we | 125 | 147 | 164 | 177 | 185 | 189 | 186 | 164
or IE ne | 492 | 857 | 1282 | 17.33 | 21,67 | 2534 | 27,60 | 2565
v we | 132 | 156 | 1,74 | 188 | 197 | 200 | 198 | 174

X q e | 518 | 902 | 1349 | 1822 | 2279 | 26564 | 20,02 | 2698
0022 we | 139 | 164 | 1,83 | 197 | 207 | 211 | 208 | 183
q we | 544 | 946 | 1415 | 1912 | 2390 | 27,94 | 3043 | 2830

0024 we | 146 | 172 | 192 | 207 | 217 | 221 | 218 | 192
v EE e | 570 | 991 | 1481 | 2001 | 2501 | 2024 | 31,85 | 2063

v we | 153 | 180 | 201 | 217 | 227 | 231 | 228 | 201

E we | 598 | 1031 | 1540 | 20,80 | 2600 | 3039 | 33,11 | 30,81
0025 we | 159 | 187 | 200 | 225 | 236 | 240 | 237 | 2,09
BE e | 616 | 1070 | 1590 | 21,50 | 2699 | 31,55 | 34,37 | 3199
°%° e we | 1,66 | 194 | 217 | 234 | 245 | 250 | 246 | 217
N e | 671 | 1165 | 17,30 | 2348 | 2033 | 34,20 | 37,35 | 34,79
005 we | 180 | 212 | 236 | 254 | 266 | 271 | 267 | 236
’ q we | 720 | 1249 | 1865 | 2516 | 3143 | 3674 | 40,02 | 37.30
°% e we | 193 | 227 | 253 | 272 | 285 | 291 | 28 | 253
q ae | 769 | 1334 | 1090 | 26,84 | 3353 | 39,18 | 42,69 | 39,80

0045 we | 207 | 242 | 270 | 291 | 304 | 310 | 306 | 270
q e | 812 | 1408 | 2101 | 2833 | 3538 | 4135 | 45,05 | 42,01

0% we | 218 | 256 | 285 | 807 | 321 | 827 | 322 | 285
B ne | 896 | 1552 | 2314 | 31,20 | 38,96 | 4552 | 49,60 | 46,29
0%y we | 241 | 282 | 314 | 338 | 353 | 360 | 355 | 3,14
B - ae | 971 | 1682 | 2506 | 3377 | 4216 | 49,26 | 53,68 | 50,12
o7 we | 261 | 305 | 340 | 366 | 38 | 390 | 384 | 3.40
q ne | 1041 | 1801 | 2683 | 36,15 | 4512 | 52,71 | 57,45 | 53,66
00y we | 280 | 327 | 364 | 391 | 400 | 417 | 411 | 364
q e | 11,07 | 1916 | 2852 | 3842 | 47,95 | 56,02 | 61,05 | 57,05

0% .y we | 298 | 348 | 387 | 416 | 435 | 443 | 437 | 387
q ne | 1171 | 2025 | 30,15 | 40,60 | 50,66 | 59,18 | 64,50 | 60,29

o1 v we | 315 | 368 | 409 | 440 | 460 | 468 | 462 | 4,09
K e | 1441 | 2488 | 37,00 | 4979 | 62,11 | 7254 | 79,07 | 74.00
o1° v we | 387 | 452 | 502 | 539 | 564 | 574 | 566 | 502
q e | 16,68 | 28,77 | 42,75 | 57,50 | 71,70 | 83,74 | 91,29 | 85550

02 v we | 448 | 522 | 580 | 623 | 651 | 662 | 653 | 580
K e | 1866 | 32,16 | 4776 | 64,22 | 80,06 | 93.49 | 101,93 | 9552
0%y we | 502 | 584 | 648 | 695 | 726 | 7,40 | 729 | 6.48
q e | 2041 | 3515 | 52,18 | 7015 | 87.44 | 102,00 | 111,31 | 104,37

08 v we | 549 | 638 | 708 | 760 | 793 | 808 | 797 | 7.08
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0,002

0,003

0,004

0,005

0,006

0,007

0,008

0,009

0,01

0,012

0,014

0,016

0,018

0,03

0,035

0,08

0,3

| 08 | 04 | 05 | 06 | o7 | 08 | oo |
q we | 187 | 880 | 499 | 679 | 852 | 998 | 1086 | 9,98
vV | wc | 036 | 043 | 049 | 053 | 056 | 057 | 056 | 049
q ne | 245 | 482 | 651 | 885 | 1110 | 12,99 | 1414 | 13,03
vV | wc | 048 | 057 | 064 | 069 | 073 | 074 | 073 | 064
q s | 296 | 521 | 7.84 | 1063 | 1333 | 1560 | 1698 | 15,68
v | wc | os8 | oes | 077 | 083 | 088 | 089 | o8 | 077
q s | 840 | 596 | 896 | 1214 | 1522 | 1781 | 19,38 | 17,92
v | wc | oes | 078 | oss | 05 | 100 | 1,02 | 1,00 | 0gs
q s | 879 | 664 | 998 | 1352 | 1693 | 1981 | 21,56 | 19,95
Vv | wc | 074 | 087 | 098 | 106 | 111 | 118 | 112 | 098
q s | 415 | 7,26 | 10,89 | 14,75 | 1847 | 2161 | 2353 | 21,78
v | wc | 081 | 095 | 107 | 116 | 121 | 124 | 122 | 107
q s | 450 | 7.87 | 11,81 | 1599 | 2001 | 2341 | 2549 | 23,62
v | we | o8 | 1,04 | 116 | 125 | 131 | 1,84 | 1,82 | 116
q we | 482 | 842 | 1262 | 17,08 | 21,38 | 2501 | 2723 | 2524
v | we | 094 | 111 | 124 | 134 | 1,40 | 143 | 141 | 1,24
q s | 518 | 896 | 13,44 | 1818 | 22,75 | 2661 | 2897 | 26,87
v | we | 100 | 118 | 182 | 143 | 149 | 152 | 150 | 182
q s | 569 | 9,92 | 14,86 | 2010 | 2514 | 2040 | 32,02 | 29,72
vV | we | 111 | 1,80 | 146 | 158 | 165 | 168 | 1,66 | 146
q s | 620 | 1081 | 16,18 | 21,88 | 27,36 | 32,00 | 3485 | 32,37
v | we | 121 | 142 | 159 | 172 | 180 | 183 | 181 | 159
q s | 672 | 1170 | 17,51 | 23,66 | 29,58 | 8459 | 87,67 | 35,02
v | we | 131 | 154 | 172 | 185 | 104 | 198 | 1,95 | 172
q s | 716 | 1246 | 1863 | 2516 | 31,46 | 36,78 | 4006 | 37,26
v | we | 189 | 164 | 183 | 197 | 207 | 211 | 208 | 183
q s | 759 | 1321 | 19,75 | 26,67 | 3334 | 3897 | 4245 | 39,50
Vv | we | 148 | 174 | 194 | 200 | 219 | 223 | 220 | 1,04
q ne | 803 | 1396 | 20,87 | 2818 | 3522 | 4117 | 4484 | 41,73
vV | we | 156 | 1,84 | 205 | 221 | 231 | 236 | 282 | 205
q ne | 843 | 1465 | 21,89 | 2054 | 36,92 | 43,16 | 47,02 | 43,77
v | we | 164 | 193 | 215 | 232 | 243 | 247 | 244 | 215
q ne | 879 | 1527 | 22,80 | 30,78 | 3846 | 4495 | 4897 | 45,60
vV | we | 171 | 201 | 224 | 241 | 253 | 257 | 254 | 224
q s | 914 | 1588 | 2372 | 3201 | 30,99 | 46,74 | 5092 | 47,43
v | we | 178 | 200 | 238 | 251 | 263 | 268 | 264 | 233
q ne | 950 | 1650 | 24,63 | 33,24 | 41,53 | 4853 | 5288 | 49.27
Vv | we | 185 | 217 | 242 | 261 | 273 | 278 | 274 | 242
q s | 1034 | 17,94 | 2677 | 36,11 | 45,11 | 52,71 | 57,43 | 53,54
vV | we | 201 | 236 | 263 | 283 | 296 | 802 | 298 | 263
q ne | 1110 | 1925 | 2871 | 38,71 | 4834 | 5649 | 6155 | 57.41
v | wc | 216 | 253 | 282 | 304 | 318 | 324 | 319 | 282
q ale | 1250 | 21,65 | 32,27 | 4349 | 5430 | 6345 | 69,14 | 64,54
v | wc | 243 | 285 | 817 | 341 | 357 | 363 | 858 | 817
q s | 1374 | 2378 | 3542 | 47,73 | 59,58 | 69,61 | 75,86 | 70,85
v | wmc | 267 | 313 | 348 | 374 | 891 | 399 | 393 | 348
q sl | 1490 | 2577 | 38,38 | 51,60 | 6452 | 7537 | 82,14 | 76,75
v | we | 2900 | 830 | 877 | 405 | 424 | 482 | 426 | 877
q s | 1598 | 27,63 | 41,12 | 5538 | 69,11 | 80,73 | 87,09 | 82,25
v | wmk | 311 | 363 | 404 | 434 | 454 | 462 | 456 | 404
q s | 17.94 | 8099 | 46,11 | 62,07 | 77,44 | 9045 | 9859 | 92,22
Vv | we | 349 | 408 | 453 | 487 | 500 | 518 | 511 | 453
q ne | 2204 | 3801 | 56,49 | 76,00 | 94,77 | 110,68 | 120,65 | 112,99
v | we | 420 | 500 | 555 | 596 | 623 | 634 | 625 | 555
q ne | 2545 | 4386 | 65,15 | 87,60 | 109,21 | 127,52 | 139,02 | 130,29
v | wc | 49 | 577 | 640 | 687 | 747 | 730 | 720 | 640
q s | 2847 | 49,08 | 7278 | 97,83 | 121,93 | 142,37 | 155,22 | 145,56
Vv | we | 554 | 645 | 745 | 767 | 801 | 815 | 804 | 7.5
q ae | 8118 | 5358 | 79,50 | 106,83 | 133,13 | 155,43 | 169,48 | 159,00
v | we | 608 | 705 | 781 | 838 | 875 | 8o0 | 878 | 781
55



HomuHaneHbIn grameTp (OD 200Mm) HomuHaneHbIn gnameTtp (ID 200Mm)
DH/DBH=200/171 DH/DBH=230/200

‘ 0,3 ‘ 0,4 ‘ 0,5 ‘ 0,6 ‘ 0,7 ‘ 0,8 ‘ 0,9 ‘

q ae | 224 | 395 | 597 | 812 | 1019 | 11,94 | 1299 | 11,94 N ne | 345 | 600 | 918 | 1246 | 1564 | 1831 | 19,92 | 18,35

0002 . we | 039 | 046 | 052 | 056 | 059 | 061 | 060 | 052 0002 - we | 044 | 052 | 059 | 064 | 067 | 069 | 068 | 059
ooos IR ae | 290 | 511 | 769 | 1045 | 1310 | 1534 | 16,60 | 15390 oo BE ne | 447 | 786 | 1182 | 1603 | 20110 | 2352 | 25.60 | 2364
v we | 050 | 060 | 067 | 073 | 076 | 078 | 077 | 067 v we | 057 | 068 | 076 | 082 | 08 | 088 | 087 | 076

q ac | 348 | 611 | 919 | 1246 | 1562 | 1828 | 19,80 | 1837 q e | 531 | 932 | 1400 | 1897 | 2376 | 27,80 | 30.26 | 27.99

0004 m we | 060 | 071 | 080 | 087 | 091 | 093 | 091 | 080 0004 m we | 068 | 080 | 090 | 097 | 102 | 1,04 | 103 | 090
B ne | 401 | 708 | 1056 | 1432 | 17,94 | 2099 | 22,85 | 21,13 N ne | 610 | 10,67 | 1602 | 21,60 | 27,16 | 31,78 | 34,60 | 32,04
009y we | 069 | 082 | 092 | 100 | 104 | 1,07 | 105 | 092 000 Y we | 078 | 092 | 1,03 | 111 | 117 | 1,49 | 117 | 103
q ne | 446 | 7.80 | 11,71 | 1587 | 1987 | 2325 | 2531 | 2343 q we | 676 | 11,82 | 17,73 | 2400 | 30,04 | 3514 | 3826 | 35.46

000 mumy we | 077 | 091 | 102 | 110 | 1,06 | 1,18 | 1,16 | 1,02 v we | 086 | 102 | 1,44 | 128 | 120 | 132 | 1,30 | 1,14
q ae | 490 | 857 | 1286 | 17.41 | 21,80 | 2550 | 27.77 | 25,72 B ne | 743 | 12,97 | 1944 | 2630 | 32,92 | 3850 | 41,92 | 38,88

v we | 085 | 100 | 112 | 121 | 127 | 120 | 128 | 112 0007 . we | 095 | 112 | 125 | 135 | 142 | 1,44 | 142 | 125

q ne | 530 | 927 | 1389 | 1880 | 2354 | 27,53 | 20,98 | 27,79 q ne | 803 | 14,01 | 2009 | 2839 | 3553 | 4155 | 4524 | 41,99

0005 we | 091 | 108 | 121 | 131 | 137 | 140 | 138 | 121 0005 we | 102 | 121 | 135 | 146 | 153 | 1,56 | 153 | 135
q e | 570 | 996 | 1493 | 2020 | 2528 | 2056 | 32,19 | 29,86 q e | 858 | 14,96 | 2239 | 3028 | 37,88 | 44,29 | 48.24 | 44,79

00 . we | 098 | 116 | 1,30 | 140 | 147 | 150 | 148 | 130 000y we | 1,09 | 120 | 144 | 155 | 163 | 166 | 164 | 144
q ne | 606 | 1058 | 1585 | 21,43 | 26,82 | 31,36 | 34,15 | 31,69 q ne | 912 | 1590 | 23,79 | 32,16 | 40,23 | 47,04 | 51,23 | 47,50

001 v we | 105 | 123 | 1,38 | 149 | 156 | 1,59 | 157 | 138 001 v we | 116 | 137 | 153 | 165 | 173 | 1,76 | 1,74 | 153
q we | 673 | 11,74 | 1757 | 2375 | 20,71 | 34,74 | 37,83 | 3514 B e | 1015 | 17.67 | 26,44 | 8572 | 44,66 | 5222 | 56,87 | 5287

0012 we | 1,16 | 137 | 153 | 165 | 173 | 176 | 174 | 153 0012 we | 120 | 152 | 170 | 183 | 192 | 19 | 193 | 170
B ae | 731 | 1274 | 1906 | 2576 | 32,22 | 37,67 | 41,02 | 38,12 N . nc | 11,06 | 19,24 | 28,77 | 38.86 | 48,58 | 56,78 | 61,85 | 57,54
001 Y we | 126 | 149 | 166 | 1,79 | 1,88 | 1,91 | 188 | 166 001y we | 141 | 166 | 1,85 | 199 | 200 | 213 | 210 | 185
q ne | 789 | 1374 | 2055 | 27,77 | 34,72 | 4059 | 44,21 | 41,11 q ne | 1191 | 2071 | 3095 | 4178 | 52,23 | 61,05 | 66,50 | 61,89

0016 we | 136 | 160 | 179 | 193 | 202 | 206 | 203 | 179 0016 we | 152 | 178 | 199 | 214 | 225 | 220 | 226 | 190
q e | 843 | 14,67 | 21,93 | 2062 | 37,03 | 4329 | 47,15 | 4386 q e | 1270 | 22,07 | 32,07 | 4450 | 5561 | 6500 | 70,81 | 6594

0015 we | 146 | 171 | 191 | 206 | 216 | 220 | 217 | 191 0% we | 162 | 190 | 212 | 228 | 239 | 244 | 240 | 2.12
q e | 893 | 1552 | 2320 | 31,32 | 39,15 | 4576 | 49,85 | 46,39 q e | 1343 | 2333 | 3483 | 4701 | 58,74 | 6865 | 7479 | 69,67
00y we | 154 | 181 | 202 | 218 | 228 | 282 | 220 | 202 00y we | 171 | 201 | 224 | 241 | 253 | 257 | 254 | 224
q ae | 942 | 1637 | 2446 | 3302 | 41,26 | 4823 | 52,54 | 48,92 I e | 1416 | 2459 | 36,70 | 49,52 | 61,87 | 72:30 | 78,77 | 73.40

002 we | 163 | 191 | 213 | 220 | 240 | 245 | 241 | 2,13 002 we | 180 | 212 | 236 | 254 | 266 | 271 | 267 | 236
B ne | 987 | 17,15 | 2561 | 3456 | 43,19 | 5048 | 5499 | 51,21 q ne | 1483 | 2574 | 3841 | 51,82 | 64,73 | 7565 | 82.42 | 76,82
0024 we | 1,70 | 200 | 223 | 240 | 252 | 256 | 253 | 223 002 . mc | 189 | 222 | 247 | 266 | 278 | 284 | 280 | 247
000 MR ae | 1032 | 17,92 | 26,76 | 36,10 | 4511 | 52,72 | 57.44 | 5351 000 MR ne | 1550 | 26,89 | 4012 | 5411 | 67,50 | 7899 | 86,07 | 80,24
v we | 178 | 200 | 233 | 251 | 263 | 268 | 264 | 233 v we | 198 | 231 | 258 | 278 | 291 | 296 | 202 | 258

X q s | 1077 | 1869 | 27,00 | 37,65 | 47,04 | 54,97 | 59,80 | 5581 X q e | 1611 | 27,94 | 41,68 | 5620 | 70,20 | 8203 | 89,38 | 83,35
0025 we | 186 | 218 | 243 | 262 | 274 | 279 | 275 | 2.43 0025 mumy we | 205 | 240 | 268 | 288 | 302 | 308 | 303 | 268
q ne | 1117 | 19,30 | 2894 | 30,04 | 4877 | 5699 | 62,00 | 57,87 q ne | 1672 | 28,99 | 4323 | 5820 | 72,80 | 8507 | 92,60 | 86,47
0%y we | 193 | 226 | 252 | 271 | 284 | 289 | 285 | 252 0%y we | 213 | 250 | 278 | 299 | 313 | 319 | 314 | 278
N s | 1212 | 21,01 | 31,35 | 4228 | 52,80 | 61,70 | 67,23 | 62,70 B nc | 1818 | 31,51 | 4696 | 6331 | 79,04 | 9236 | 100,64 | 93,93
00% muy we | 200 | 245 | 273 | 204 | 308 | 313 | 300 | 273 00% we | 232 | 271 | 302 | 325 | 340 | 346 | 341 | 302
’ q ae | 1302 | 22,56 | 3364 | 4536 | 56,65 | 66,19 | 72,12 | 67,29 q | 1953 | 8381 | 5039 | 67,90 | 84,77 | 99,04 | 107,93 | 100,77
004 . we | 225 | 263 | 293 | 315 | 330 | 336 | 331 | 293 00t . we | 249 | 291 | 324 | 348 | 365 | 371 | 366 | 3.24
q ne | 1469 | 2543 | 37,89 | 51,07 | 63,75 | 7449 | 81,17 | 7579 q e | 2191 | 87,91 | 5645 | 7604 | 94,91 | 110,87 | 120,83 | 112,90
0%y we | 253 | 296 | 330 | 355 | 371 | 378 | 373 | 330 0%y we | 279 | 326 | 363 | 390 | 408 | 416 | 410 | 363
q ae | 1613 | 27,91 | 4157 | 56,00 | 69,90 | 81,66 | 88,99 | 8314 B e | 2411 | 41,69 | 62,05 | 8355 | 104,26 | 121,79 | 132,74 | 124,10

0% .y we | 278 | 325 | 362 | 389 | 407 | 415 | 400 | 362 0% .y we | 307 | 359 | 399 | 420 | 448 | 457 | 450 | 390
K ae | 1748 | 3024 | 4501 | 6062 | 7565 | 8838 | 96,32 | 90,03 B ne | 2613 | 4515 | 67,18 | 90,44 | 112,84 | 131,80 | 143,66 | 134,36
001 v we | 302 | 352 | 392 | 421 | 441 | 449 | 442 | 392 0071 v we | 833 | 389 | 432 | 464 | 485 | 494 | 487 | 432
q ne | 1875 | 3241 | 4823 | 64,94 | 81,03 | 9465 | 103,16 | 9646 N - e | 27,97 | 4831 | 71,85 | 96,70 | 120,63 | 140,89 | 153,57 | 143,69
0%y we | 324 | 378 | 420 | 451 | 472 | 481 | 474 | 420 0% v we | 356 | 416 | 462 | 496 | 519 | 528 | 521 | 462
q ae | 2101 | 36,20 | 5397 | 72,64 | 00,61 | 105,84 | 11536 | 107,94 q | 8134 | 54,09 | 8040 | 108,17 | 134,91 | 157,55 | 171,75 | 160,80

o1 v we | 863 | 423 | 470 | 505 | 528 | 537 | 530 | 470 o1 v we | 899 | 466 | 517 | 555 | 58 | 591 | 583 | 517
q e | 2581 | 4451 | 66,14 | 88,96 | 110,93 | 129,54 | 141,22 | 132,28 K e | 3841 | 66,18 | 98,28 | 132,15 | 164,74 | 192,37 | 200,73 | 196,57
015y we | 445 | 519 | 576 | 618 | 646 | 658 | 649 | 576 01° Y we | 489 | 570 | 632 | 678 | 708 | 721 | 711 | 632
q e | 2081 | 51,35 | 7625 | 102,51 | 127,78 | 149,21 | 162,67 | 152,49 q e | 4437 | 7639 | 113,37 | 152,36 | 189,89 | 221,71 | 241,74 | 226,74

02 v we | 514 | 599 | 664 | 712 | 744 | 758 | 747 | 664 02 v we | 565 | 657 | 720 | 782 | 817 | 831 | 820 | 720
B ne | 8330 | 57,33 | 8500 | 114,35 | 142,52 | 166,40 | 181,43 | 170,18 ’ q | 4948 | 85,12 | 126,28 | 169,65 | 211,40 | 246,80 | 269,11 | 252,55
0% . we | 575 | 668 | 741 | 795 | 830 | 845 | 833 | 7.41 0% - we | 631 | 733 | 812 | 871 | 900 | 925 | 913 | 812
q ne | 3644 | 6269 | 9301 | 124,97 | 155,73 | 181,81 | 198,24 | 186,02 q e | 5416 | 93,13 | 138,10 | 18548 | 231,00 | 269,77 | 204,17 | 276,19

08 v we | 620 | 731 | 810 | 869 | 907 | 923 | 911 | 810 08 v we | 690 | 802 | 888 | 952 | 994 | 1011 | 998 | 8:88
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HomuHaneHbin grameTp (OD 250Mm) HomMuHaneHbin gnameTp (ID 250mMm)
DH/DBH=250/216 DH/DBH=290/250

| 08 | 04 | 05 | 06 | 07 | 08 | 09 |

q n/c 4,43 7,80 11,76 | 15,96 | 20,02 | 23,44 | 25,50 | 23,51 q n/c 4,17 7,37 11,13 | 15,14 | 19,01 | 22,27 | 24,22 | 22,27
0002 \ m/c 0,47 0,56 0,63 0,68 0,72 0,73 0,72 0,63 0.001 \ m/c 0,33 0,40 0,45 0,49 0,51 0,52 0,62 0,45
- q n/c 5,73 10,05 | 15,12 | 20,50 | 25,68 | 30,05 | 32,71 | 30,23 . q n/c 6,65 11,67 | 17,67 | 23,83 | 29,87 | 34,96 | 38,04 | 3513
0008 \ m/c 0,61 0,72 0,81 0,88 0,92 0,94 0,92 0,81 0.002 \ m/c 0,53 0,63 0,71 0,77 0,81 0,82 0,81 0,71
’ q nc 6,89 12,06 | 18,10 | 24,52 | 30,71 | 35,93 | 39,11 | 36,21 q nlc 8,46 14,83 | 22,27 | 30,17 | 37,79 | 4421 | 48,12 | 44,53
0,004 \ m/c 0,73 0,86 0,97 1,05 1,10 1,12 1,11 0,97 0008 \ m/c 0,68 0,80 0,90 0,97 1,02 1,04 1,03 0,90
q n/c 7,83 13,69 | 20,63 | 27,79 | 34,79 | 40,69 | 44,31 | 41,06 ’ q n/c 10,09 | 17,65 | 26,47 | 3583 | 44,86 | 52,47 | 57,13 | 52,94
0009 \ m/c 0,83 0,98 1,10 1,19 1,25 1,27 1,25 1,10 0.004 \ m/c 0,81 0,95 1,07 1,16 1,21 1,24 1,22 1,07
q n/c 8,70 15,19 | 22,77 | 30,81 | 38,65 | 45,09 | 49,10 | 45,54 q nc 11,54 | 20,14 | 30,18 | 40,83 | 51,10 | 59,76 | 65,07 | 60,37
0,006 \ m/c 0,92 1,09 1,22 1,32 1,38 1,41 1,39 1,22 \ m/c 0,92 1,09 1,22 1,32 1,38 1,41 1,39 1,22
q n/c 9,57 16,69 | 25,01 | 33,82 | 42,32 | 49,48 | 53,89 | 50,02 q n/c 12,79 | 22,30 | 33,40 | 45,16 | 56,50 | 66,07 | 71,95 | 66,80
Tl \ m/c 1,02 1,20 1,34 1,45 1,562 1,55 1,52 1,34 \ m/c 1,02 1,21 1,35 1,46 1,53 1,56 1,53 1,35
q n/c 10,29 | 17,95 | 26,87 | 36,33 | 4545 | 53,14 | 57,88 | 53,75 _ q nc 14,04 | 24,47 | 36,62 | 49,49 | 61,90 | 72,37 | 78,82 | 73,23
0008 \ m/c 1,09 1,29 1,44 1,65 1,63 1,66 1,64 1,44 0007 \ m/c 1,12 1,32 1,48 1,60 1,67 1,71 1,68 1,48
q nc 11,02 | 19,20 | 28,74 | 38,84 | 48,68 | 56,80 | 61,87 | 57,48 q nc 15,10 | 26,30 | 39,34 | 53,15 | 66,47 | 77,71 | 84,64 | 78,67
0009 \ wm/c 117 1,38 1,54 1,66 1,74 1,77 1,75 1,54 0.008 \ Mm/c 1,21 1,42 1,59 1,71 1,80 1,83 1,80 1,59
q n/c 11,68 | 20,33 | 30,42 | 41,10 | 51,40 | 60,09 | 6545 | 60,84 q n/c 16,16 | 28,13 | 42,06 | 56,81 | 71,03 | 83,04 | 90,45 | 84,12
001 \ m/c 1,24 1,46 1,63 1,76 1,84 1,88 1,85 1,63 0.009 \ m/c 1,29 1,562 1,70 1,83 1,92 1,96 1,98 1,70
R q n/c 12,99 | 22,69 | 33,78 | 4562 | 57,03 | 66,67 | 72,63 | 67,56 o q nc 17,13 | 29,79 | 44,53 | 60,14 | 75,18 | 87,88 | 95,73 | 89,07
\ m/c 1,38 1,62 1,81 1,95 2,04 2,08 2,05 1,81 \ m/c 1,37 1,61 1,80 1,94 2,03 2,07 2,04 1,80
q n/c 14,08 | 24,48 | 36,58 | 49,39 | 61,78 | 72,15 | 78,60 | 73,16 q n/c 18,96 | 32,96 | 49,23 | 66,46 | 83,06 | 97,09 | 105,76 | 98,47
001 \ m/c 1,49 1,76 1,96 2,11 2,21 2,25 2,22 1,96 0012 \ Mm/C 1,562 1,78 1,99 2,14 2,25 2,29 2,25 1,99
q nc 15,17 | 26,36 | 39,38 | 53,15 | 66,42 | 77,63 | 84,57 | 78,76 ’ q nc 20,61 | 35,79 | 53,44 | 72,12 | 90,11 | 105,31 | 114,74 | 106,88
0016 \ m/c 1,61 1,89 2,11 2,27 2,38 2,43 2,39 2,11 0014 \ Mm/c 1,65 1,94 2,16 2,33 2,44 2,48 2,45 2,16
q n/c 16,20 | 28,12 | 41,99 | 56,66 | 70,80 | 82,74 | 90,15 | 83,98 q nc 2216 | 38,46 | 57,40 | 77,43 | 96,74 | 113,06 | 123,18 | 114,80
0018 \ wm/c 1,72 2,02 2,25 2,42 2,54 2,58 2,55 2,25 0018 \ m/c .77 2,08 2,382 2,50 2,61 2,66 2,63 2,32
. q n/c 17,14 | 29,76 | 44,42 | 59,92 | 74,86 | 87,49 | 9532 | 88,83 q n/c 23,61 | 40,96 | 61,11 | 82,42 | 102,95 | 120,31 | 131,09 | 122,22
002 \ m/c 1,82 2,13 2,38 2,56 2,68 2,73 2,69 2,38 0018 \ m/c 1,89 2,22 2,47 2,66 2,78 2,84 2,79 2,47
R q nc 18,10 | 31,39 | 46,84 | 63,18 | 78,92 | 92,23 | 100,49 | 93,69 e q nc 25,06 | 43,46 | 64,82 | 87,41 | 109,16 | 127,56 | 138,99 | 129,64
\ m/c 1,92 2,25 2,51 2,70 2,83 2,88 2,84 2,61 \ m/c 2,01 2,35 2,62 2,82 2,95 3,01 2,96 2,62
q n/c 18,97 | 32,90 | 49,08 | 66,19 | 82,67 | 96,61 | 105,26 | 98,17 . q n/c 26,32 | 4563 | 68,04 | 91,73 | 114,65 | 133,85 | 145,85 | 136,07
0,024 \% m/c 2,01 2,36 2,63 2,83 2,96 3,02 2,97 2,63 0022 \ m/c 2,11 2,47 2,75 2,96 3,10 3,15 3,11 2,75
965 q nc 19,78 | 34,29 | 51,14 | 68,95 | 86,11 | 100,62 | 109,64 | 102,27 a2 q n/c 27,69 | 47,80 | 71,25 | 96,05 | 119,93 | 140,13 | 152,70 | 142,50
\ m/c 2,10 2,46 2,74 2,95 3,09 3,14 3,10 2,74 \ m/c 2,21 2,59 2,88 3,10 3,24 3,30 3,26 2,88
. q n/c 20,58 | 35,67 | 53,19 | 71,71 | 89,54 | 104,63 | 114,01 | 106,38 q nlc 28,75 | 49,80 | 74,22 | 100,03 | 124,90 | 145,93 | 159,02 | 148,44
0028 \ wm/c 2,19 2,56 2,85 3,07 3,21 327 3,22 2,85 0,026 \ m/c 2,30 2,69 3,00 3,23 3,38 3,44 3,39 3,00
" q n/c 21,31 | 36,93 | 5505 | 74,21 | 92,67 | 108,27 | 117,98 | 110,11 q n/c 29,92 | 51,80 | 77,19 | 104,02 | 129,86 | 151,72 | 165,34 | 154,38
008 \ m/c 2,26 2,65 2,95 3,17 3,32 3,38 3,33 2,95 0028 \ m/c 2,40 2,80 3,12 3,36 3,51 3,58 3,62 3,12
- q n/c 23,15 | 40,08 | 59,72 | 80,48 | 100,47 | 117,38 | 127,92 | 119,44 - q n/c 31,08 | 53,81 | 80,16 | 108,01 | 134,83 | 167,52 | 171,66 | 160,32
0089 \ m/c 2,46 2,87 3,20 3,44 3,60 3,67 3,62 3,20 008 \ m/c 2,49 2,91 3,24 3,48 3,64 3,71 3,66 3,24
q n/c 24,83 | 42,98 | 64,01 | 86,24 | 107,65 | 125,76 | 137,05 | 128,03 q n/c 33,71 | 58,31 | 86,84 | 116,97 | 146,00 | 170,55 | 185,88 | 173,68
004 \ m/c 2,64 3,08 3,43 3,69 3,86 3,93 3,87 3,43 0.0% \ m/c 2,70 3,16 3,51 3,77 3,95 4,02 3,96 3,51
- q n/c 27,91 | 48,27 | 71,85 | 96,76 | 120,75 | 141,05 | 153,73 | 143,70 q n/c 36,14 | 62,49 | 93,02 | 125,28 | 156,33 | 182,62 | 199,04 | 186,05
009 \ m/c 2,96 3,46 3,85 4,14 4,33 4,41 4,34 3,85 004 \ m/c 2,89 3,38 3,76 4,04 4,23 4,30 4,24 3,76
oEe q n/c 30,71 | 53,06 | 78,94 | 106,28 | 132,60 | 164,88 | 168,81 | 157,89 068 q n/c 40,62 | 70,01 | 104,16 | 140,21 | 174,93 | 204,33 | 222,71 | 208,31
\ m/c 3,26 3,81 4,28 4,65 4,75 4,84 4,77 4,23 \ Mm/c 3,25 3,79 4,21 4,52 4,73 4,82 4,75 4,21
_ q n/c 33,21 | 57,34 | 85,29 | 114,79 | 143,19 | 167,25 | 182,30 | 170,58 q n/c 44,62 | 76,86 | 114,30 | 153,82 | 191,87 | 224,10 | 244,28 | 228,60
001 \ m/c 3,53 4,11 4,57 4,91 5,13 5,22 5,15 4,57 008 \ m/c 3,57 4,16 4,62 4,96 5,19 5,28 5,21 4,62
q nc 35,56 | 61,38 | 91,26 | 122,80 | 163,17 | 178,88 | 194,99 | 182,52 _ q nc 48,13 | 83,05 | 123,45 | 166,10 | 207,16 | 241,93 | 263,73 | 246,91
008 \ m/c 3,78 4,40 4,89 525 5,49 5,69 5,51 4,89 007 \ m/c 3,85 4,49 4,99 5,36 5,60 5,70 5,62 4,99
q n/c 39,83 | 68,70 | 102,08 | 137,31 | 171,23 | 199,96 | 217,99 | 204,17 q n/c 51,54 | 88,90 | 132,11 | 177,71 | 221,61 | 258,80 | 282,12 | 264,23
o1 \ m/c 4,23 4,98 5,47 5,87 6,14 6,25 6,16 5,47 008 \ m/c 4,138 4,81 5,34 5,73 5,99 6,10 6,01 5,34
- q n/c 48,82 | 84,09 | 124,85 | 167,83 | 209,21 | 244,27 | 266,33 | 249,71 q n/c 57,70 | 99,44 | 147,70 | 198,61 | 247,61 | 289,14 | 315,22 | 295,40
019 \ m/c 5,18 6,03 6,69 7,18 7,50 7,63 7,53 6,69 o1 \ m/c 4,62 5,38 5,97 6,41 6,69 6,81 6,72 5,97
9e q nc 56,28 | 96,85 | 143,70 | 193,09 | 240,63 | 280,93 | 306,32 | 287,40 Wi q n/c 70,61 | 121,63 | 180,36 | 242,37 | 302,07 | 352,67 | 384,53 | 360,72
\ m/c 5,98 6,95 7,70 8,26 8,62 8,78 8,66 7,70 \ Mm/c 5,66 6,58 7,29 7,82 8,16 8,31 8,20 7,29
q n/c 62,79 | 107,97 | 160,13 | 215,09 | 267,99 | 312,85 | 341,14 | 320,25 q n/c 81,38 | 139,96 | 207,57 | 278,83 | 347,41 | 405,57 | 442,25 | 415,14
029 \ m/c 6,67 7,74 8,58 9,20 9,60 9,77 9,64 8,58 02 \ m/c 6,52 7,57 8,39 9,00 9,39 9,56 9,43 8,39
. q nc 68,63 | 117,96 | 174,87 | 234,84 | 292,55 | 341,50 | 372,40 | 349,74 - q nc 90,70 | 165,87 | 231,08 | 310,31 | 386,56 | 451,24 | 492,07 | 462,15
08 \ m/c 7,29 8,46 9,37 10,04 | 10,48 | 10,67 | 10,52 9,37 029 \ m/c 7,26 8,43 9,34 10,01 | 10,45 | 10,63 | 10,49 9,34
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HomuHaneHbIn gnameTp (OD 315mm)
DH/DBH=315/271

| 08 | 04 | 05 | 06 | 07 | 08 | 09 |

HomuHaneHbin gnameTtp (ID 300Mm)
DH/DBH=340/300

| 08 | 04 | 05 | 06 | 07 | 08 | 09 |

0,002

0,003

0,004

0,005

0,006

0,007

0,008

0,009

0,01

0,012

0,014

0,016

0,018

0,02

0,022

0,024

0,026

0,028

0,035

0,08

0,1

0,2

58

h/d
q n/c 5,35 9,43 14,24 | 19,35 | 24,29 | 28,44 | 30,94 | 2847
\ m/c 0,36 0,43 0,49 0,53 0,56 0,57 0,56 0,49
q n/c 826 | 14,49 | 21,79 | 29,55 | 37,03 | 43,33 | 47,16 | 43,58
\ m/c 0,56 0,67 0,75 0,81 0,85 0,87 0,86 0,75
q n/c 10,62 | 18,68 | 27,89 | 37,77 | 47,30 | 5533 | 60,24 | 55,78
\ m/c 0,72 0,86 0,96 1,04 1,09 1,11 1,09 0,96
q n/c 12,65 | 22,09 | 33,12 | 44,82 | 56,09 | 6560 | 71,43 | 66,24
\% m/c 0,86 1,02 1,14 1,23 1,29 1,32 1,30 1,14
q nc 14,34 | 2502 | 37,48 | 50,68 | 63,41 | 74,16 | 80,76 | 74,96
\ m/c 0,98 1,15 1,29 1,39 1,46 1,49 1,47 1,29
q n/c 1592 | 27,76 | 41,65 | 56,16 | 70,24 | 82,13 | 89,456 | 83,09
\ Mm/C 1,09 1,28 1,43 1,64 1,62 1,65 1,62 1,43
q nc 17,40 | 30,30 | 4532 | 61,24 | 76,58 | 89,54 | 97,52 | 90,65
\ m/c 1,19 1,40 1,66 1,68 1,76 1,80 1,77 1,56
q nc 18,76 | 32,64 | 48,81 65,93 | 82,43 | 96,37 | 104,97 | 97,62
\ m/c 1,28 1,50 1,68 1,81 1,90 1,93 1,91 1,68
q n/c 20,00 | 34,79 | 52,01 70,23 | 87,79 | 102,62 | 111,79 | 104,01
\% m/c 1,36 1,60 1,79 1,93 2,02 2,06 2,03 1,79
q nc 21,25 | 36,94 | 5520 | 74,53 | 93,15 | 108,88 | 118,61 | 110,40
\ m/c 1,45 1,70 1,90 2,05 2,14 2,18 2,15 1,90
q n/c 23,62 | 40,86 | 61,01 82,34 | 102,89 | 120,25 | 131,01 | 122,02
\ m/C 1,60 1,88 2,10 2,26 2,37 2,41 2,38 2,10
q nfc 25,57 | 44,38 | 66,24 | 89,37 | 111,65 | 130,48 | 142,16 | 132,48
\ m/c 1,74 2,04 2,28 2,46 2,57 2,62 2,58 2,28
q n/c 27,50 | 47,71 71,18 | 96,00 | 119,92 | 140,13 | 152,69 | 142,36
\ wm/c 1,88 2,20 2,45 2,64 2,76 2,81 2,77 2,45
q n/c 29,32 | 50,84 | 75,83 | 102,25 | 127,70 | 149,22 | 162,59 | 151,66
\% m/c 2,00 2,34 2,61 2,81 2,94 2,99 2,95 2,61
q nc 31,03 | 53,78 | 80,19 | 108,10 | 134,99 | 167,73 | 171,88 | 160,38
\ m/c 2,12 2,48 2,76 2,97 3,11 3,17 3,12 2,76
q n/c 32,63 | 56,63 | 84,26 | 113,67 | 141,80 | 165,68 | 180,54 | 168,51
\ m/c 2,23 2,60 2,90 3,12 3,26 3,32 3,28 2,90
q n/c 34,11 | 59,07 | 88,08 | 118,64 | 148,12 | 173,05 | 188,58 | 176,06
\ m/c 2,33 2,72 3,03 3,26 3,41 3,47 3,42 3,03
q n/c 35,69 | 61,62 | 91,81 | 123,71 | 164,43 | 180,43 | 196,62 | 183,62
\ m/c 2,43 2,84 3,16 3,40 3,55 3,62 3,57 3,16
q n/c 37,08 | 64,17 | 9559 | 128,78 | 160,75 | 187,80 | 204,66 | 191,17
\% m/c 2,53 2,96 3,29 3,54 3,70 3,77 3,72 3,29
q n/c 38,45 | 66,62 | 99,07 | 133,46 | 166,58 | 194,60 | 121,08 | 198,14
\% m/c 2,62 3,06 3,41 3,67 3,83 3,91 3,85 3,41
q n/c 41,65 | 72,01 | 107,21 | 144,38 | 180,18 | 210,47 | 229,39 | 214,41
\ m/c 2,84 3,32 3,69 3,97 4,15 4,22 4,16 3,69
q n/c 44,62 | 77,11 | 114,76 | 154,52 | 192,80 | 225,21 | 245,46 | 229,52
Y, m/c 304 | 355 | 395 | 424 | 444 | 452 | 446 | 395
q n/c 50,11 86,53 | 128,71 | 173,23 | 216,09 | 252,39 | 275,11 | 257,41
\ m/c 3,42 3,99 4,43 4,76 4,97 5,06 4,99 4,43
q n/c 55,03 | 94,98 | 141,20 | 189,98 | 236,95 | 276,73 | 301,66 | 282,40
\ m/c 3,75 4,38 4,86 5,22 5,45 5,55 5,48 4,86
q nc 59,50 | 102,64 | 152,53 | 205,18 | 255,86 | 298,80 | 325,73 | 305,06
\ m/c 4,06 4,73 5,25 5,64 5,89 6,00 5,91 5,25
q n/c 63,63 | 109,71 | 162,99 | 219,20 | 273,32 | 319,17 | 347,95 | 325,98
\ m/c 4,34 5,05 5,61 6,02 6,29 6,40 6,32 5,61
q n/c 71,21 | 122,68 | 182,17 | 244,91 | 305,30 | 356,49 | 388,66 | 364,33
\ m/c 4,86 5,65 6,27 6,73 7,03 7,15 7,06 6,27
q n/c 87,06 | 149,81 | 222,26 | 298,63 | 372,14 | 434,47 | 473,73 | 444,52
\ m/c 5,94 6,90 7,65 8,20 8,57 8,72 8,60 7,65
q n/c 100,30 | 172,43 | 255,67 | 343,39 | 427,81 | 499,40 | 544,58 | 511,34
\% m/c 6,84 7,94 8,80 9,43 9,85 10,02 9,89 8,80
q /e | 111,82 | 192,11 | 284,72 | 382,29 | 476,19 | 555,84 | 606,16 | 569,45
\ m/c 7,63 8,85 9,80 | 10,50 | 10,96 | 11,15 | 11,00 | 9,80

0,001

0,002

0,003

0,004

0,005

0,006

0,007

0,008

0,009

0,01

0,012

0,014

0,016

0,018

0,02

0,022

0,026

0,03

0,035

0,06

0,07

0,08

h/d
q nlc 7,10 12,51 18,86 | 25,61 32,14 | 87,62 | 40,94 | 37,71
\ m/c 0,40 0,47 0,53 0,57 0,60 0,62 0,61 0,53
q n/c 10,94 | 19,18 | 28,82 | 39,06 | 48,93 | 57,25 | 62,32 | 57,64
\ m/c 0,61 0,72 0,81 0,88 0,92 0,94 0,92 0,81
q n/c 13,97 | 24,43 | 36,65 | 49,61 62,10 | 72,64 | 79,09 | 73,29
\ m/c 0,78 0,92 1,03 1,11 117 1,19 117 1,08
q nlc 16,60 | 28,97 | 43,41 58,71 73,46 | 85,91 93,55 | 86,81
Vv m/c 0,92 1,09 1,22 1,32 1,38 1,41 1,39 1,22
q n/c 18,95 | 33,04 | 49,45 | 66,85 | 83,62 | 97,77 | 106,48 | 98,91
\ m/c 1,06 1,24 1,39 1,50 1,57 1,60 1,58 1,39
q nlc 21,08 | 36,63 | 54,79 | 74,03 | 92,68 | 108,23 | 117,89 | 109,568
\ m/c 1,17 1,38 1,64 1,66 1,74 1,77 1,76 1,54
q nc 22,84 | 39,74 | 59,42 | 80,25 | 100,33 | 117,29 | 127,76 | 118,83
\ m/c 1,27 1,50 1,67 1,80 1,89 1,92 1,89 1,67
q nlc 24,64 | 42,85 | 64,04 | 86,47 | 108,09 | 126,35 | 137,64 | 128,08
\ m/c 1,37 1,61 1,80 1,94 2,03 2,07 2,04 1,80
q nlc 26,31 45,73 | 68,31 92,22 | 115,25 | 134,71 | 146,75 | 136,62
Vv m/c 1,47 1,72 1,92 2,07 217 2,21 2,18 1,92
q n/c 27,98 | 48,60 | 72,58 | 97,96 | 122,40 | 143,06 | 155,86 | 145,16
\ m/c 1,56 1,83 2,04 2,20 2,30 2,34 2,31 2,04
q nlc 30,90 | 53,64 | 80,05 | 108,00 | 134,92 | 157,68 | 171,79 | 160,11
\ m/c 1,72 2,02 2,25 2,42 2,54 2,58 2,55 2,25
q nc 33,55 | 58,19 | 86,81 | 117,08 | 146,24 | 170,89 | 186,20 | 173,63
\ m/c 1,87 2,19 2,44 2,63 2,75 2,80 2,76 2,44
q nlc 36,06 | 62,51 93,22 | 125,68 | 156,96 | 183,41 | 199,85 | 186,43
\ m/c 2,01 2,35 2,62 2,82 2,95 3,01 2,96 2,62
q n/c 38,43 | 66,59 | 99,27 | 133,81 | 167,08 | 195,22 | 212,73 | 198,53
Vv m/c 2,14 2,61 2,79 3,00 3,14 3,20 3,156 2,79
q n/c 40,66 | 70,43 | 104,96 | 141,45 | 176,61 | 206,34 | 224,86 | 209,92
\ m/c 2,26 2,65 2,95 3,17 3,32 3,38 3,33 2,95
q nlc 42,76 | 74,08 | 110,29 | 148,62 | 185,58 | 216,76 | 236,22 | 220,59
\ m/c 2,38 2,79 3,10 3,33 3,49 3,55 3,50 3,10
q nc 44,71 | 77,39 | 115,28 | 155,31 | 193,86 | 226,48 | 246,82 | 230,55
\ m/c 2,49 2,91 3,24 3,48 3,64 3,71 3,66 3,24
q nlc 46,67 | 80,75 | 120,26 | 161,99 | 202,19 | 236,20 | 257,42 | 240,51
\ m/c 2,60 3,04 3,38 3,63 3,80 3,87 3,82 3,38
q n/c 48,49 | 83,87 | 124,88 | 168,20 | 209,92 | 245,23 | 267,27 | 249,76
Vv m/c 2,70 3,16 3,51 3,77 3,95 4,02 3,96 3,61
q nlc 50,31 86,99 | 129,561 | 174,41 | 217,65 | 264,25 | 277,11 | 259,01
Vv m/c 2,80 3,27 3,64 3,91 4,09 417 411 3,64
q nlc 54,51 94,20 | 140,18 | 188,73 | 235,49 | 275,07 | 299,81 | 280,36
\ m/c 3,04 3,54 3,94 4,23 4,43 4,51 4,44 3,94
q n/c 58,43 | 100,93 | 150,14 | 202,10 | 252,13 | 294,49 | 320,99 | 300,29
\ m/c 3,25 3,80 4,22 4,63 4,74 4,83 4,76 4,22
q n/c 65,44 | 112,95 | 167,93 | 225,96 | 281,84 | 329,16 | 358,81 | 335,87
\ m/c 3,64 4,25 4,72 5,07 5,30 5,39 5,32 4,72
q nlc 71,89 | 124,01 | 184,30 | 247,91 | 309,16 | 361,04 | 393,58 | 368,60
\ m/c 4,00 4,67 518 5,56 5,81 5,92 5,83 5,18
q n/c 77,65 | 133,87 | 198,89 | 267,47 | 333,50 | 389,44 | 424,56 | 397,77
\ m/c 4,32 5,04 5,59 6,00 6,27 6,38 6,29 5,59
q nlc 82,99 | 143,02 | 212,41 | 285,60 | 356,05 | 415,76 | 453,27 | 424,81
\ m/c 4,62 5,38 5,97 6,41 6,69 6,81 6,72 5,97
q nc 92,83 | 159,86 | 237,31 | 318,98 | 397,58 | 464,21 | 506,13 | 474,62
\ m/c 517 6,01 6,67 7,16 7,47 7,61 7,50 6,67
q n/c | 113,53 | 195,26 | 289,61 | 389,05 | 484,75 | 565,91 | 617,08 | 579,22
\ m/c 6,32 7,35 8,14 8,73 9,11 9,27 9,15 8,14
q nlc 130,59 | 224,42 | 332,66 | 446,71 | 556,46 | 649,56 | 708,35 | 665,33
Vv m/c 7,27 8,44 9,35 10,02 | 10,46 | 10,64 | 10,50 9,35
q n/c | 145,55 | 249,97 | 370,38 | 497,21 | 619,25 | 722,80 | 788,26 | 740,75
\ m/c 8,11 9,40 10,41 11,15 | 11,64 | 11,84 | 11,69 | 10,41
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HomuHanbHbin gnameTp (OD 400Mm)
DH/DBH=400/343

HomuHaneHsin anameTp (ID 400Mm)
DH/DBH=460/400

q n/c 1047 | 1842 | 27,74 | 37,65 | 47,21 5526 | 60,13 | 5547
0001 \ m/c 0,44 0,52 0,59 0,64 0,67 0,69 0,67 0,59
DT q nc 1856 | 23,77 | 3573 | 4843 | 6068 | 71,00 | 77,28 | 71,46
\ m/c 0,57 0,68 0,76 0,82 0,86 0,88 0,87 0,76
q n/c 16,11 2819 | 42,31 57,30 | 71,76 | 83,94 | 9139 | 84,62
0002 \% m/c 0,68 0,80 0,90 097 1,02 1,04 1,03 0,90
D q nc 1848 | 3229 | 4842 | 6554 | 8204 | 9595 | 104,47 | 96,85
\ m/c 0,78 0,92 1,08 1,11 1,17 1,19 117 1,03
q n/c 20,67 | 36,08 | 5406 | 7313 | 91,52 | 107,03 | 116,55 | 108,13
0009 \ m/c 0,87 1,03 1,15 1,24 1,30 1,33 1,31 1,16
) q n/c 24,32 | 4240 | 63,47 | 8579 | 107,31 | 12547 | 136,65 | 126,93
0,004 \ m/c 1,08 1,21 135 1,46 1,88 1,56 1,83 1,35
q n/c 27,62 | 4809 | 7193 | 97,18 | 121,561 | 142,06 | 154,73 | 143,86
0008 \ m/c 1,16 1,37 1,53 1,65 1,73 1,76 1,74 1,63
~ q n/c 30,65 | 53156 | 79,45 | 107,30 | 134,13 | 156,80 | 170,80 | 158,90
0009 \ m/c 1,29 1,51 1,69 1,82 1,91 1,94 1,92 1,69
_ q nc 33,31 57,90 | 8650 | 116,78 | 14595 | 170,60 | 185,85 | 173,01
0007 \ m/c 1,40 1,65 1,84 1,98 2,08 2,12 2,09 1,84
q n/c 3588 | 62,33 | 9308 | 12563 | 156,98 | 183,48 | 199,89 | 186,17
0.008 \ m/c 1,51 1,77 1,98 2,13 223 2,28 224 1,98
q n/c 4066 | 70,56 | 10531 | 142,06 | 177,46 | 207,39 | 22596 | 210,62
001 \ m/c 1,71 2,01 2,24 241 2,52 2,57 2,54 224
q n/c 44,71 7754 | 11565 | 16596 | 194,78 | 227,61 | 248,00 | 231,30
0012 \ wm/c 1,88 221 2,46 2,65 2,77 2,82 2,78 2,46
’ q n/c 48,77 | 84,51 | 12599 | 169,85 | 212,09 | 247,82 | 270,04 | 251,99
001 \ m/c 2,06 241 2,68 2,88 3,02 3,07 3,03 2,68
q n/c 52,27 | 90,58 | 134,93 | 181,85 | 227,04 | 265,27 | 289,07 | 269,85
0016 \ m/c 2,20 2,58 2,87 3,09 3,23 3,29 324 2,87
q n/c 5559 | 96,24 | 143,39 | 193,21 | 241,19 | 281,79 | 307,08 | 286,78
\ m/c 2,34 2,74 3,05 3,28 343 3,49 345 3,05
268 q n/c 58,92 | 101,95 | 151,85 | 204,57 | 255,34 | 298,31 | 325,10 | 303,70
\ m/c 2,48 2,90 3,28 347 3,63 3,70 3,65 323
~ q n/c 61,87 | 107,03 | 159,37 | 214,67 | 267,92 | 31298 | 341,11 | 318,74
0022 \ m/c 2,61 3,05 3,39 3,64 3,81 3,88 3,83 3,39
’ q n/c 64,83 | 112,11 | 166,89 | 224,76 | 280,49 | 327,66 | 357,11 | 333,79
0.024 \ m/c 2,73 3,19 3,56 3,82 3,99 4,06 4,01 3,55
A q n/c 67,42 | 116,65 | 173,48 | 233,60 | 291,49 | 340,50 | 371,11 | 346,95
\ Mm/c 2,84 3,32 3,69 397 4,15 4,22 4,16 3,69
. q n/c 72,78 | 125,76 | 187,11 | 251,89 | 314,27 | 367,09 | 400,11 | 374,22
009 \ m/c 3,07 3,58 398 4,28 4,47 4,55 4,49 3,98
- q n/c 78,71 | 13592 | 202,15 | 272,08 | 339,40 | 396,41 | 432,10 | 404,31
0099 \ m/c 3,32 3,87 4,30 4,62 4,83 492 4,85 4,30
a@a q nc 84,26 | 14545 | 216,26 | 200,99 | 362,95 | 423,90 | 462,07 | 432,51
\ m/c 3,55 4,14 4,60 4,94 5,16 5,26 518 4,60
q n/c 89,64 | 154,66 | 229,89 | 309,28 | 385,71 | 450,46 | 491,04 | 459,78
\ m/c 3,78 4,40 4,89 525 5,49 5,59 5,61 4,89
q n/c 94,46 | 162,92 | 242,11 | 325,67 | 406,11 | 474,26 | 517,01 | 484,23
005 \Y m/c 3,98 4,64 515 5,53 5,78 5,88 5,80 515
q n/c 103,65 | 178,50 | 265,15 | 356,56 | 444,65 | 519,11 | 565,94 | 530,30
008 \ m/c 4,36 5,08 5,64 6,05 6,32 6,44 6,35 5,64
_ q n/c 111,91 | 192,80 | 286,31 | 384,92 | 479,84 | 560,29 | 610,86 | 572,61
001 \ m/c 4,72 5,49 6,09 6,53 6,83 6,95 6,85 6,09
. q nc 119,71 | 206,16 | 306,05 | 411,38 | 512,77 | 598,71 | 652,77 | 612,10
008 \ Mm/c 5,06 5,87 6,51 6,98 7,29 7,42 7,32 6,51
q n/c 183,66 | 230,02 | 341,31 | 458,63 | 571,65 | 667,29 | 727,58 | 682,62
o \ Mm/c 5,63 6,55 7,26 7,79 8,13 828 8,16 726
q n/c 163,26 | 280,63 | 416,06 | 558,76 | 696,10 | 812,568 | 886,10 | 832,12
018 \ m/c 6,88 7,99 8,85 9,49 9,90 10,08 9,94 8,85
q n/c 187,87 | 322,66 | 478,12 | 641,86 | 799,43 | 933,12 | 1017,62 | 956,23
02 \ m/c 792 9,19 10,17 | 1090 | 11,37 | 11,57 | 1142 | 1017
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q nc 1326 | 23,31 3510 | 47,64 | 59,74 | 69,93 | 76,09 | 70,20
\ m/c 0,43 0,51 057 0,62 0,65 0,66 0,65 057
q n/c 1539 | 27,02 | 4064 | 5512 | 69,09 | 80,85 | 87,99 | 81,29
\ Mm/c 0,50 0,59 0,66 0,71 0,75 0,77 0,75 0,66
q n/c 17,30 | 30,32 | 4557 | 61,77 | 77,89 | 9055 | 9856 | 91,14
\ m/c 0,56 0,66 0,74 0,80 0,84 0,86 0,84 0,74
q nc 1896 | 33,21 49,88 | 67,58 | 84,64 | 99,03 | 107,80 | 99,76
\ m/c 0,61 0,72 0,81 0,88 0,92 0,94 0,92 0,81
q n/c 20,63 | 36,11 5419 | 7339 | 91,90 | 107,50 | 117,04 | 108,38
\ m/c 0,66 0,78 0,88 0,95 1,00 1,02 1,00 0,88
q n/c 2350 | 41,07 | 61,68 | 8335 | 104,33 | 122,03 | 132,86 | 123,16
\ m/c 0,76 0,89 1,00 1,08 1,13 1,16 1,14 1,00
q n/c 26,84 | 4686 | 7020 | 9496 | 118,82 | 138,95 | 161,31 | 140,41
\ m/c 0,86 1,02 1,14 1,23 1,29 1,32 1,30 1,14
q n/c 29,72 | 51,82 | 77,569 | 10491 | 131,23 | 156345 | 167,12 | 155,19
\ Mm/c 0,96 1,13 1,26 1,36 1,43 1,45 1,43 1,26
q nc 32,59 | 56,79 | 84,98 | 114,85 | 143,64 | 167,94 | 18291 | 169,96
\ m/c 1,05 1,23 1,38 1,49 1,56 1,59 157 1,38
q n/c 3499 | 6093 | 91,14 | 12314 | 153,97 | 180,01 | 196,07 | 182,28
\ m/c 1,13 1,32 1,48 1,60 1,67 1,70 1,68 1,48
q n/c 39,80 | 69,22 | 103,46 | 139,71 | 174,63 | 204,14 | 222,37 | 206,91
\ m/c 1,28 1,50 1,68 1,81 1,90 1,938 1,90 1,68
q n/c 4413 | 76,68 | 114,54 | 164,61 | 193,22 | 225,84 | 246,03 | 229,08
\ m/c 1,42 1,67 1,86 2,00 2,10 214 2,11 1,86
q n/c 47,98 | 8332 | 124,39 | 167,86 | 209,73 | 245,12 | 267,05 | 248,79
\ m/c 1,54 1,81 2,02 2,18 2,28 2,32 2,29 2,02
q nc 51,59 | 89,564 | 133,63 | 180,27 | 225,20 | 263,19 | 286,75 | 267,26
\ m/c 1,66 1,95 217 2,34 2,45 2,49 2,46 2,17
q n/c 58,34 | 101,16 | 150,87 | 203,44 | 254,08 | 296,90 | 323,50 | 301,75
\ m/c 1,88 2,20 245 2,64 2,76 2,81 2,77 2,45
q nc 64,14 | 111,13 | 165,65 | 223,29 | 278,81 | 325,77 | 354,99 | 331,31
\ m/c 2,06 242 2,69 2,89 3,03 3,08 3,04 2,69
q n/c 69,70 | 120,68 | 179,82 | 242,32 | 302,51 | 353,43 | 385,16 | 359,64
\ m/c 224 2,62 2,92 3,14 3,29 3,35 3,30 2,92
q n/c 74,77 | 129,40 | 192,75 | 259,68 | 324,14 | 378,68 | 412,69 | 385,50
\ m/c 24 2,81 3,13 337 3,62 3,59 3,63 3,13
q n/c 79,61 | 187,72 | 205,07 | 276,21 | 344,78 | 402,72 | 438,90 | 410,13
\ m/c 2,56 2,99 3,33 3,58 3,74 3,81 3,76 3,33
q n/c 84,21 | 14561 | 216,77 | 291,92 | 364,29 | 425,54 | 463,80 | 433,53
\ m/c 2,71 3,17 3,52 3,78 3,96 4,03 397 3,52
q n/c 88,67 | 153,10 | 227,85 | 306,80 | 382,81 | 447,17 | 487,38 | 455,70
\ m/c 2,85 3,33 3,70 398 4,16 4,23 417 3,70
q n/c 92,45 | 159,75 | 237,70 | 320,02 | 399,28 | 466,38 | 508,33 | 475,41
\ m/c 2,97 3,47 3,86 4,15 4,34 4,42 4,35 3,86
q n/c 96,57 | 166,82 | 248,17 | 334,06 | 416,77 | 486,79 | 530,60 | 496,35
\ m/c 3,11 3,63 4,03 4,33 4,53 4,61 4,54 4,03
q nc 103,85 | 179,30 | 266,65 | 358,85 | 447,62 | 522,80 | 569,87 | 533,30
\ m/c 3,34 3,90 4,33 4,65 4,86 4,95 4,88 4,33
q n/c 112,34 | 193,87 | 288,20 | 387,76 | 483,61 | 564,80 | 615,68 | 576,40
\ m/c 3,62 4,21 4,68 5,08 5,25 5,35 5,27 4,68
q nc 120,36 | 207,60 | 308,52 | 415,01 | 517,54 | 604,39 | 658,86 | 617,05
\ m/c 3,87 4,51 5,01 5,38 5,62 5,72 5,64 5,01
q n/c 147,59 | 254,24 | 377,49 | 507,48 | 632,61 | 738,656 | 80533 | 754,99
\ m/c 4,75 5,53 6,13 6,58 6,87 6,99 6,90 6,13
q n/c 170,48 | 293,40 | 435,38 | 585,06 | 729,12 | 851,26 | 928,17 | 870,76
\ m/c 5,49 6,38 7,07 758 792 8,06 7,95 7,07
q n/c 190,22 | 327,17 | 485,26 | 651,89 | 812,25 | 948,24 | 1033,98 | 970,52
\ m/c 6,12 7,11 7,88 8,45 8,82 898 8,86 7,88
q n/c 232,19 | 398,90 | 591,18 | 793,75 | 988,68 | 1154,05 | 1258,53 | 1182,36
\ m/c 747 8,67 9,60 1029 | 10,74 | 1093 | 10,78 9,60
59



HomuHanbHbin anametp (OD 500Mm) HomuHaneHbIn anameTtp (ID 500mm)
DH/DBH=500/427 DH/DBH=575/500

va | o8 | o4 | 05 | as | 07 | 08 | oo | | 08 | 04 | 05 | 06 | 07 | 08 | 09 | 1

q ne | 1652 | 2002 | 4368 | 5925 | 7428 | 8693 | 9461 | 87,35 q ne | 2145 | 3768 | 5671 | 7694 | 96,46 | 11289 | 122,86 | 113,43
00005 . we | 046 | 054 | oet | o6 | 060 | 071 | 070 | o6 v we | 043 | 052 | 058 | 063 | 086 | 067 | 066 | 058
q ne | 1901 | 3334 | 5012 | 67,95 | 8514 | 9962 | 10844 | 10024 q s | 2560 | 4489 | 6747 | 9146 | 11459 | 13408 | 14594 | 134,94
00T . we | 053 | 062 | 070 | 076 | ogo | 081 | 080 | 070 0.000° we | 052 | 061 | 069 | 075 | 078 | 080 | 079 | 069
K ne | 2122 | 37,18 | 5585 | 7567 | 9479 | 11089 | 12072 | 111,70 q ne | 2938 | 5145 | 7725 | 10464 | 131,05 | 15332 | 16691 | 15450
0001 ey we | 059 | 070 | 078 | o84 | 089 | 0% | 0s9 | 078 0001 we | 060 | 070 | 079 | 085 | 0% | 091 | 090 | 079
q ne | 2344 | 4102 | 6158 | 8339 | 10443 | 122,16 | 132,99 | 123,15 BEE ae | 3279 | 5735 | 8605 | 11650 | 14586 | 17062 | 185,76 | 172,10
0001 Y we | 065 | 077 | 086 | 093 | oss | 099 | 098 | o086 00012 . we | 066 | 079 | 088 | 095 | 100 | 102 | 100 | 088
N ne | 2538 | 4430 | 6650 | 9015 | 11286 | 13201 | 14373 | 133,18 q ne | 3582 | 6260 | 9387 | 127,04 | 15902 | 18599 | 20251 | 187,74
00016 ey we | 070 | 083 | 093 | 100 | 105 | 107 | 106 | 093 v we | 073 | 086 | 096 | 104 | 109 | 111 | 109 | 09
q ne | 2872 | 5016 | 7518 | 101,72 | 12730 | 14889 | 162,12 | 150,36 q ne | 3886 | 67,86 | 101,69 | 137,58 | 172,17 | 20135 | 219,26 | 203,39
0007 . we | 079 | 094 | 105 | 113 | 119 | 121 | 119 | 105 v we | 079 | 093 | 104 | 112 | 118 | 120 | 118 | 104
00005 I ne | 3289 | 5737 | 8592 | 116,18 | 14535 | 16997 | 185,10 | 171,84 oo IR ne | 4418 | 7705 | 11538 | 156,01 | 19517 | 22822 | 24854 | 230,77
v we | 091 | 107 | 120 | 130 | 136 | 138 | 136 | 120 v we | 090 | 105 | 118 | 127 | 133 | 136 | 134 | 118
q ne | 3651 | 6363 | 9523 | 12871 | 16098 | 18822 | 20500 | 190,46 EE ne | 5027 | 8757 | 131,08 | 177,07 | 221,44 | 258,90 | 28199 | 262,06
0003 we | 101 | 119 | 133 | 143 | 150 | 15 | 151 | 133 00025 . we | 102 | 120 | 134 | 145 | 151 | 154 | 152 | 134
K ne | 3986 | 6941 | 10382 | 14027 | 17540 | 20507 | 223,36 | 207,64 q s | 5598 | 9744 | 14570 | 196,80 | 24605 | 28765 | 31332 | 291,39
00055 we | 110 | 130 | 145 | 156 | 164 | 167 | 165 | 145 00% . we | 118 | 183 | 149 | 161 | 168 | 172 | 169 | 149
B ne | 4293 | 7471 | 111,70 | 150,87 | 18862 | 22050 | 240,18 | 223,39 B ae | 6094 | 10599 | 15841 | 213,90 | 267,38 | 312,55 | 34047 | 316,82
0004 we | 119 | 140 | 156 | 168 | 176 | 180 | 177 | 156 0,005 wumy we | 124 | 145 | 162 | 175 | 183 | 186 | 184 | 162
q ne | 4852 | 8434 | 12602 | 170,13 | 21263 | 24854 | 270,75 | 252,03 q ne | 6552 | 11389 | 170,14 | 209,68 | 287,05 | 33552 | 36551 | 340,28
00% . we | 134 | 158 | 176 | 190 | 199 | 202 | 199 | 176 000" . we | 133 | 156 | 174 | 187 | 196 | 200 | 197 | 174
q ne | 5383 | 9350 | 139,62 | 188,42 | 28543 | 27517 | 299,78 | 279,24 q ae | 7431 | 12008 | 19263 | 259,02 | 324,74 | 37954 | 41350 | 358,26
0000 we | 149 | 175 | 195 | 210 | 220 | 224 | 221 | 195 000 we | 151 | 177 | 197 | 212 | 222 | 226 | 223 | 197
q ne | 5859 | 10170 | 151,79 | 204,78 | 25583 | 208,98 | 325,74 | 303,50 q ne | 8196 | 14221 | 212,19 | 28620 | 357,50 | 417,78 | 45520 | 424,38
0007 . we | 162 | 190 | 212 | 228 | 239 | 243 | 240 | 212 000 e we | 166 | 195 | 217 | 234 | 244 | 240 | 246 | 217
I ne | 6308 | 10942 | 16325 | 220,17 | 27501 | 32138 | 350,16 | 326,50 B ne | 8924 | 15473 | 23077 | 311,77 | 38861 | 454,10 | 494,80 | 461,53
000 . we | 175 | 205 | 228 | 245 | 257 | 262 | 258 | 228 007 . we | 181 | 212 | 236 | 254 | 266 | 271 | 267 | 236
oo IR ne | 7122 | 12342 | 18401 | 248,07 | 30077 | 361,96 | 394,41 | 368,03 0000 I ne | 9576 | 16594 | 247,39 | 333,50 | 41644 | 48650 | 530,22 | 494,78
v we | 197 | 281 | 257 | 277 | 280 | 295 | 291 | 257 v we | 194 | 227 | 253 | 272 | 285 | 290 | 286 | 25
q ne | 7852 | 13597 | 202,63 | 273,07 | 34092 | 398,32 | 434,06 | 40526 q ne | 10803 | 187,04 | 278,68 | 37552 | 46879 | 547,70 | 596,87 | 557,36
0017 . we | 217 | 254 | 283 | 304 | 318 | 324 | 320 | 283 o0 . we | 219 | 256 | 285 | 307 | 321 | 827 | 322 | 285
oo B ne | 8526 | 14757 | 219,81 | 206,15 | 36066 | 43187 | 470,65 | 439,63 oo IE ne | 11878 | 205,51 | 306,06 | 412,28 | 51458 | 601,15 | 655,16 | 612,12
v we | 236 | 276 | 307 | 330 | 345 | 352 | 347 | 307 v we | 241 | 281 | 313 | 337 | 35 | 358 | 353 | 313
B ne | 9145 | 15820 | 23557 | 317,30 | 396,00 | 46261 | 504,18 | 471,13 I ne | 12877 | 22267 | 331,48 | 446,41 | 557,00 | 650,76 | 709.26 | 662,97
0016 . we | 253 | 296 | 829 | 354 | 370 | 377 | a7 | 329 00 . we | 261 | 305 | 339 | 364 | 381 | 3ss | 383 | 329
q ne | 97,36 | 168,35 | 250,60 | 337,48 | 421,14 | 49195 | 536,17 | 501,20 B ne | 13839 | 239,17 | 35593 | 479,22 | 507,94 | 69845 | 761,27 | 711,86
0% . we | 260 | 315 | 350 | 376 | 393 | 401 | 395 | 350 0% . we | 280 | 327 | 384 | 391 | 400 | 416 | 411 | 34
q ne | 10271 | 177,53 | 264,21 | 35574 | 44387 | 518,49 | 565,11 | 52841 B ne | 15532 | 268,23 | 398,95 | 53695 | 669,82 | 78234 | 852,76 | 797,90
0% .y we | 284 | 332 | 369 | 397 | 415 | 422 | 416 | 369 0% . we | 315 | 367 | 408 | 438 | 458 | 466 | 460 | 408
I ne | 10807 | 186,72 | 277,81 | 37399 | 466,60 | 54502 | 594,05 | 555,62 i q ne | 17420 | 30060 | 446,87 | 601,22 | 74984 | 87571 | 95461 | 89373
0022 . we | 290 | 349 | 388 | 417 | 436 | 444 | 438 | 388 0% . we | 853 | 412 | a57 | 491 | 513 | 522 | 515 | 457
N . ne | 11286 | 19494 | 289,98 | 300,32 | 48694 | 568,75 | 619,93 | 579,96 B ne | 19117 | 32068 | 489,89 | 658,92 | 821,66 | 95952 | 1046,02 | 979,78
002y we | 312 | 3p4 | 405 | 435 | 455 | 463 | 457 | 405 °% . we | 387 | 451 | 501 | 538 | 562 | 572 | 564 | 501
000 IR e | 11765 | 208,16 | 302,15 | 40665 | 507,27 | 592,47 | 645,81 | 604,31 0005 I e | 20660 | 256,12 | 529,00 | 711,37 | 886,93 | 1035,68 | 1129,10 | 105801
v we | 326 | 380 | 422 | 453 | 474 | 482 | 476 | 422 v we | 419 | 488 | 541 | 581 | 607 | 618 | 609 | 541
q ne | 12668 | 21864 | 32507 | 437,39 | 54553 | 637,12 | 694,51 | 650,13 ’ q ne | 22089 | 38059 | 565,18 | 759,87 | 947,28 | 106,11 | 120593 | 113037
°% .y we | 351 | 400 | 454 | 488 | 510 | 519 | 512 | 454 o0 . we | 448 | 521 | 578 | 620 | 648 | 659 | 650 | 578
) q ne | 187,13 | 236,55 | 351,56 | 472,92 | 58976 | 688,73 | 750,81 | 703,12 q e | 24717 | 42557 | 631,67 | 848,99 | 1058,18 | 123549 | 1347,07 | 126335
0.0% we | 380 | 442 | 491 | 527 | 551 | 581 | 553 | 49 0w we | 501 | 583 | 646 | 693 | 724 | 737 | 727 | 646
’ q ne | 14673 | 25300 | 37590 | 50556 | 630,39 | 736,14 | 802,52 | 751,80 q ne | 27076 | 46593 | 691,32 | 928,92 | 157,62 | 135151 | 1473,64 | 138264
%% .. we | 406 | 473 | 525 | 564 | 589 | 599 | 591 | 525 0% . we | 549 | 638 | 707 | 788 | 792 | 806 | 795 | 707
q ne | 17982 | 30966 | 459,67 | 617,86 | 77013 | 899,19 | 980,38 | 919,35 e ne | 20204 | 502,33 | 745,10 | 100098 1247,25 | 1456,08 | 1587,72 | 149020
0% .y we | 498 | 579 | 642 | 689 | 719 | 732 | 722 | 642 o . we | 5% | 688 | 762 | 817 | 853 | 868 | 856 | 7.62
E e | 20758 | 357,14 | 52084 | 71189 | 887,10 | 103566112027 | 105069 q e | 312,18 | 536,75 | 795,95 | 106900 | 1331,97 | 1554,92 | 1695,56 | 150190
00w we | 574 | 668 | 740 | 794 | 820 | 843 | 832 | 740 0% muw we | 633 | 735 | 814 | 873 | 911 | 927 | 915 | 814
q ne | 23167 | 39834 | 590,70 | 793,42 | 98851 | 1153,97 | 125834 | 118141 q ne | 34821 | 598,33 | 886,89 | 119089 | 148345 | 1731,62 | 188835 | 177377
o1 v we | 641 | 745 | 825 | 884 | 923 | 940 | 927 | 825 o v we | 706 | 819 | 907 | 972 | 1015 | 1032 | 1019 | 907
K e | 28248 | 485,15 | 718,87 | 965,05 | 1201,96|1402,95 | 1530,00 | 1437 74 q e | 38039 | 65331 | 968,05 | 129957 | 1618,60 | 1889,27 | 206036 | 196,00
o1 . we | 782 | 907 | 1004 | 1076 | 1123 | 1142 | 1127 | 1004 o1 . we | 771 | 894 | 990 | 1061 | 1107 | 1126 | 1141 | 990

60 MpousseneHo B Poccun



HomuHaneHbin anameTp (OD 630Mm)
DH/DBH=630/535

HomuHaneHbIn grameTp (ID 600Mm)
DH/DBH=695/600

q n/c 2506 | 4558 | 68,56 | 9299 | 116,55 | 136,39 | 148,44 | 137,13
B \ m/c 0,46 0,54 0,61 0,66 0,69 0,71 0,70 0,61
_ q nc 31,17 | 54,62 | 8205 | 111,18 | 139,27 | 162,94 | 177,38 | 164,10
00008 \ m/c 0,55 0,65 0,73 0,79 0,83 0,85 0,83 0,73
q n/c 3552 | 62,16 | 9329 | 126,33 | 168,19 | 185,05 | 201,47 | 186,58
0001 \ m/c 0,63 0,74 0,83 0,90 0,94 0,96 0,95 0,83
q n/c 39,44 | 6895 | 103,41 | 139,96 | 17521 | 204,93 | 223,14 | 206,82
00012 \ m/c 0,70 0,82 0,92 0,99 1,04 1,06 1,056 092
’ q nc 4337 | 7574 | 113,52 | 163,69 | 192,22 | 224,80 | 244,79 | 227,06
00014 \ m/c 0,76 0,90 1,01 1,09 1,14 1,17 1,15 1,01
q n/c 46,86 | 81,78 | 122,52 | 165,70 | 207,33 | 242,46 | 264,03 | 245,03
BRI \ m/c 0,83 097 1,09 1,18 123 1,26 124 1,09
Q@ q n/c 5342 | 9311 | 139,38 | 188,40 | 235,65 | 275,54 | 300,08 | 278,75
\ m/c 0,94 1,11 1,24 1,34 1,40 1,43 141 1,24
q n/c 60,86 | 10596 | 158,48 | 214,11 | 267,73 | 313,00 | 340,92 | 316,97
00029 \ m/c 1,07 1,26 141 1,62 1,59 1,62 1,60 1,14
" q nc 67,43 | 117,31 | 175,34 | 236,80 | 296,01 | 346,03 | 376,93 | 350,69
0008 \ m/c 1,19 1,40 1,56 1,68 1,76 1,79 1,77 1,56
- q n/c 7358 | 127,90 | 191,08 | 257,96 | 322,40 | 376,84 | 410,52 | 382,16
00038 \ m/c 1,30 1,62 1,70 1,83 1,92 1,95 1,93 1,70
) q n/c 79,28 | 137,73 | 205,69 | 277,61 | 346,89 | 40545 | 441,71 | 411,39
0.004 \ m/c 1,40 1,64 1,83 1,97 2,06 2,10 2,07 1,83
A@5E q nc 89,39 | 165,15 | 231,54 | 312,36 | 390,21 | 456,02 | 496,85 | 463,09
\ m/c 1,58 1,85 2,06 2,22 2,32 2,37 2,33 2,06
~ q n/c 98,63 | 171,05 | 255,15 | 344,08 | 429,74 | 502,18 | 547,17 | 510,30
0008 \ m/c 1,74 2,04 227 2,44 2,56 2,60 2,57 227
_ q n/c 107,44 | 18621 | 277,63 | 374,28 | 467,37 | 546,11 | 595,08 | 555,26
0.007 \ m/c 1,89 222 2,47 2,66 2,78 2,83 2,79 247
q nc 115,38 | 199,85 | 297,86 | 401,45 | 501,23 | 685,64 | 638,18 | 595,72
0008 \ m/c 2,03 2,38 2,65 2,85 2,98 3,04 2,99 2,65
q n/c 129,93 | 224,87 | 334,95 | 451,26 | 563,28 | 658,07 | 717,16 | 669,91
001 \ m/c 2,29 2,68 2,98 3,20 3,35 341 337 298
. q nc 143,18 | 247,63 | 368,67 | 496,53 | 619,66 | 723,88 | 78893 | 737,35
\ Mm/c 2,52 2,95 3,28 3,53 3,69 3,75 3,70 3,28
q n/c 185,11 | 268,11 | 399,02 | 537,27 | 670,39 | 783,08 | 853,50 | 798,04
001 \ m/c 2,73 3,19 3,55 3,81 3,99 4,06 4,01 3,55
. q nc 166,17 | 287,09 | 427,12 | 574,98 | 717,35 | 837,89 | 913,27 | 854,24
0016 \ Mm/c 2,93 342 3,80 4,08 4,27 4,35 4,29 3,80
062 q n/c 186,53 | 322,01 | 478,83 | 644,34 | 803,71 | 938,68 | 1023,21 | 957,65
\ m/c 329 3,83 4,26 4,58 4,78 4,87 4,80 4,26
’ q n/c 209,13 | 360,75 | 536,15 | 721,23 | 899,42 | 1050,37 | 1145,03 | 1072,30
0029 \ m/c 3,69 4,30 4,77 512 5,35 5,45 537 4,77
q n/c 229,52 | 395,70 | 587,85 | 790,57 | 985,72 | 1151,06 | 1254,87 | 1175,71
009 \ m/c 4,05 4,71 5,23 5,61 5,86 5,97 5,89 5,23
~ q n/c 248,16 | 427,62 | 635,06 | 853,86 | 1064,48 | 1242,97 | 1335,13 | 1270,12
0095 \ m/c 4,38 5,09 5,65 6,06 6,33 6,45 6,36 5,65
q n/c 265,48 | 457,27 | 678,90 | 912,62 | 1137,60 | 1328,28 | 1448,19 | 1357,80
004 \ m/c 4,68 5,45 6,04 6,48 6,77 6,89 6,80 6,04
068 q nc 296,58 | 510,50 | 757,58 |1018,07 | 1268,80 | 1481,35 | 1615,18 | 1515,16
\ m/c 5,23 6,08 6,74 7,23 7,55 7,68 7,58 6,74
q n/c 324,60 | 558,42 | 828,39 |1112,95|1386,83 | 1619,06 | 1765,42 | 1656,78
008 \ m/c 5,72 6,65 7,37 7,90 825 8,40 8,28 737
_ q nc 350,41 | 602,55 | 893,58 |1200,29 | 1495,47 | 1745,80 | 1903,69 | 1787,16
007 \ m/c 6,18 7,18 7,95 8,52 8,90 9,06 893 7,95
q n/c 374,45 | 643,65 | 954,28 | 1281,59 | 1596,59 | 1863,76 | 2032,39 | 1908,56
008 \ m/c 6,60 7,67 8,49 9,10 9,50 9,67 9,54 8,49
q n/c 417,22 | 716,73 | 1062,18 | 1426,10 | 1776,30 | 2073,40 | 2261,12 | 2124,37
o1 \ m/c 7,36 8,54 9,45 10,183 | 1057 | 10,75 | 10,61 9,45
N q nc 456,01 | 782,98 | 1159,97 | 1557,03 | 1939,12 | 2263,31 | 2468,34 | 2319,94
012 \ Mm/c 8,04 9,32 1032 | 11,06 | 11,54 | 11,74 | 1168 | 1032
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0,0005

0,0006

0,0007

0,0008

0,0012

0,0014

0,0016

0,002

0,0025

0,003

0,004

0,005

0,006

0,007

0,008

0,01

0,012

0,014

0,016

0,02

0,04

0,1

q n/c 31,27 | 5490 | 82,58 | 112,00 | 140,38 | 164,27 | 178,79 | 165,15

\ m/c 0,44 0,53 0,59 0,64 0,67 0,68 0,67 0,59

q nc 3505 | 6146 | 92,37 | 12521 | 156,89 | 183,57 | 199,82 | 184,75

\ Mm/c 0,50 0,59 0,66 0,71 0,75 0,76 0,75 0,66

q n/c 38,84 | 68,03 | 102,17 | 138,43 | 173,39 | 202,85 | 220,83 | 204,34

\ m/c 0,55 0,65 0,73 0,79 0,83 0,84 0,83 0,73

q n/c 42,09 | 7366 | 110,57 | 149,75 | 187,562 | 219,37 | 238,82 | 221,14

\ m/c 0,60 0,70 0,79 0,85 0,90 091 0,90 0,79

q n/c 48,05 | 8399 | 12597 | 170,49 | 213,43 | 249,63 | 271,80 | 251,93

\ Mm/c 0,68 0,80 0,90 0,97 1,02 1,04 1,02 0,90

q n/c 5348 | 93,39 | 139,96 | 189,35 | 236,96 | 277,12 | 301,76 | 279,92

\ Mm/c 0,76 0,89 1,00 1,08 1,13 1,15 1,14 1,00

q nc 58,92 | 102,79 | 153,96 | 208,20 | 260,48 | 304,60 | 331,71 | 307,92

\ m/c 0,83 0,98 1,10 1,19 1,24 127 125 1,10

q n/c 63,27 | 110,32 | 165,156 | 223,27 | 279,29 | 326,57 | 355,65 | 330,31

\ m/c 0,90 1,06 1,18 127 1,33 1,36 1,34 1,18

q nc 71,99 | 12537 | 187,55 | 253,41 | 316,88 | 370,48 | 403,52 | 375,10

\ m/c 1,02 1,20 1,34 1,45 1,51 1,54 1,82 1,34

q n/c 81,81 | 142,32 | 212,74 | 287,30 | 359,16 | 419,85 | 457,33 | 425,48

\ m/c 1,16 1,36 1,62 1,64 1,72 1,75 1,72 1,62

q n/c 90,55 | 157,39 | 235,14 | 317,42 | 396,71 | 463,70 | 505,14 | 470,27

\ m/c 128 1,51 1,68 1,81 1,90 1,93 1,90 1,68

q n/c 98,756 | 171,63 | 256,13 | 345,65 | 431,90 | 504,79 | 549,94 | 512,26

\ m/c 1,40 1,64 1,83 197 2,06 2,10 2,07 1,83

q n/c 106,41 | 184,72 | 275,72 | 371,99 | 464,73 | 543,13 | 591,74 | 551,45

\ m/c 1,51 1,77 197 2,12 222 2,26 223 197

q nc 120,11 | 208,30 | 310,71 | 419,01 | 523,34 | 611,65 | 666,35 | 621,43

\ m/c 1,70 1,99 2,22 2,39 2,50 2,55 2,51 2,22

q n/c 132,72 | 230,00 | 342,91 | 462,26 | 577,23 | 674,47 | 734,95 | 685,81

\ m/c 1,88 2,20 245 2,64 2,76 2,81 2,77 2,45

q n/c 143,70 | 248,88 | 370,90 | 499,86 | 624,08 | 729,15 | 794,58 | 741,80

\ m/c 2,03 2,38 2,65 2,85 2,98 3,04 2,99 2,65

q n/c 154,68 | 267,76 | 398,89 | 537,45 | 670,90 | 783,82 | 854,19 | 797,78

\ m/c 2,19 2,56 2,85 3,06 3,21 3,26 3,22 2,85

q n/c 17392 | 300,81 | 447,88 | 603,22 | 752,82 | 879,44 | 958,47 | 895,75

\ m/c 2,46 2,88 3,20 344 3,60 3,66 3,61 320

q n/c 191,63 | 331,05 | 492,66 | 663,34 | 827,69 | 966,82 | 1053,77 | 985,33

\ m/c 2,71 3,17 3,52 3,78 3,95 4,03 397 3,52

q n/c 207,50 | 358,45 | 53325 | 717,81 | 895,51 | 104597 | 1140,10 | 1066,51

\ m/c 2,94 3,43 3,81 4,09 4,28 4,36 4,30 3,81

q n/c 222,38 | 383,98 | 571,04 | 768,51 | 958,64 | 1119,65|1220,45 | 1142,09

\ m/c 3,15 3,67 4,08 4,38 4,58 4,66 4,60 4,08

q nc 249,41 | 430,31 | 639,62 | 860,50 | 1073,16 | 1253,29 | 1366,22 | 1279,25

\ m/c 3,53 4,12 4,57 4,91 513 5,22 5,15 4,57

q n/c 279,22 | 481,40 | 715,20 | 961,86 | 1199,31 | 1400,50 | 1526,80 | 1430,41

\ m/c 395 4,60 511 5,48 5,78 5,83 5,75 511

q nc 306,29 | 527,77 | 783,78 | 1053,81 | 1313,74 | 1634,02 | 1672,45 | 1667,57

\ m/c 4,34 5,05 5,60 6,01 6,28 6,39 6,30 5,60

q n/c 363,85 | 609,19 | 904,15 | 1215,15 | 1514,49 | 1768,25 | 1927,96 | 1808,30

\ m/c 5,01 5,83 6,46 6,93 7,24 7,37 727 6,46

q n/c 395,37 | 680,22 | 1009,12 | 1355,81 | 1689,49 | 1972,41 | 2150,69 | 2018,24

\ m/c 5,60 6,51 7,21 7,73 8,07 822 8,10 721

q n/c 432,49 | 743,70 |1102,90 | 1481,44 | 1845,76 | 2154,72 | 2349,59 | 2205,79

\ m/c 6,12 7,11 7,88 8,45 8,82 8,98 8,85 7,88

q n/c 466,87 | 802,45 | 1189,67 | 1597,67 | 1990,33 | 2323,37 | 2533,59 | 2379,35

\ m/c 6,61 7,67 8,50 9,11 9,51 9,68 9,55 8,50

q nc 498,49 | 856,48 |1269,45 | 1704,52 | 2123,21 | 2478,38 | 2702,72 | 25638,90

\ m/c 7,06 819 9,07 9,72 10,14 | 10,32 | 10,19 9,07

q n/c 555,66 | 954,13 |1413,61 | 1897,55 | 2363,25 | 2758,38 | 3008,23 | 2827,22

\ m/c 7,87 9,13 10,10 | 10,82 | 1129 | 11,49 | 11,34 | 10,10
61



HomunHaneHbin anametp (OD 800Mm)
DH/DBH=800/687

HomuHaneHbIn anameTtp (ID 800Mm)
DH/DBH=923/800
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0,0008
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0,0012
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0,0016
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0,0025
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0,007

0,008
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0,07
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q n/c 46,44 | 81,41 | 122,33 | 165,78 | 207,70 | 243,01 | 264,53 | 244,65
\ m/c 0,50 0,59 0,66 0,71 0,75 0,76 0,75 0,66

q nc 52,17 | 91,36 | 137,16 | 185,78 | 232,67 | 272,19 | 296,32 | 274,31
\ m/c 0,56 0,66 0,74 0,80 0,84 0,86 0,84 0,74

q n/c 57,20 | 100,05 | 150,13 | 203,26 | 254,50 | 297,70 | 324,12 | 300,25
\ m/c 0,61 0,72 0,81 0,88 0,92 0,94 0,92 0,81

q n/c 62,23 | 108,76 | 163,10 | 220,75 | 276,33 | 323,20 | 351,91 | 326,20
\ m/c 0,67 0,79 0,88 0,95 1,00 1,02 1,00 0,88

q nc 70,86 | 123,69 | 185,34 | 250,71 | 313,72 | 366,88 | 399,52 | 370,68
\ m/c 0,76 0,89 1,00 1,08 1,13 1,15 114 1,00
q n/c 78,78 | 137,39 | 205,73 | 278,16 | 347,98 | 406,90 | 443,13 | 411,46
\ m/c 0,84 0,99 11 1,20 1,26 1,28 1,26 1,11

q nc 85,99 | 149,85 | 224,26 | 303,11 | 379,10 | 443,26 | 482,76 | 448,53
\ Mm/c 092 1,08 121 1,31 1,37 1,39 1,37 1,21

q n/c 9321 | 162,31 | 242,80 | 328,05 | 410,22 | 479,60 | 522,37 | 485,60
\ Mm/c 1,00 1,17 1,31 141 1,48 1,51 1,49 1,31

q nc 105,49 | 18351 | 274,31 | 370,45 | 463,09 | 541,34 | 589,68 | 548,61
\ m/c 1,13 1,33 1,48 1,60 1,67 1,70 1,68 1,48

q n/c 119,23 | 207,21 | 309,52 | 417,81 | 522,14 | 610,30 | 664,86 | 619,04
\ m/C 127 1,50 1,67 1,80 1,88 1,92 1,89 1,67

q nc 132,27 | 229,67 | 342,88 | 462,66 | 578,06 | 675,60 | 736,04 | 685,76
\ m/c 141 1,66 1,85 1,99 2,09 2,13 2,09 1,85

q n/c 143,87 | 249,65 | 372,54 | 502,62 | 627,74 | 733,61 | 799,29 | 745,07
\ m/c 1,54 1,80 2,01 2,16 2,26 2,31 227 2,01

q n/c 154,75 | 268,38 | 400,34 | 539,88 | 674,31 | 787,97 | 858,57 | 800,68
\ m/c 1,65 1,94 2,16 2,32 243 2,48 2,44 2,16

q n/c 175,08 | 303,36 | 452,23 | 609,61 | 761,19 | 889,40 | 969,17 | 904,47
\ m/c 1,87 2,19 2,44 2,63 2,75 2,80 2,76 2,44

q n/c 192,63 | 333,36 | 496,72 | 669,35 | 835,62 | 976,29 | 106392 | 993,43
\ m/c 2,06 2,41 2,68 2,88 3,02 3,07 3,03 2,68

q nc 209,26 | 362,12 | 539,34 | 726,59 | 906,93 | 1059,53 | 1154,69 | 1078,69
\ m/c 224 2,62 291 3,13 327 3,33 3,29 291

q n/c 22455 | 388,38 | 578,27 | 778,85 | 972,01 | 1135,50 | 1237,54 | 1156,53
\ m/c 2,40 2,80 312 3,35 3,51 357 3,52 312
q n/c 252,24 | 435,92 | 648,70 | 873,38 |1089,74 | 1272,91 | 1387,40 | 1297,39
\ m/c 2,70 3,15 3,50 3,76 393 4,00 3,95 3,50
q n/c 277,76 | 479,78 | 713,67 | 960,43 |1198,13 | 1399,41 | 1525,37 | 1427,13
\ m/c 2,97 3,46 3,85 4,14 4,32 4,40 4,34 3,85
q n/c 300,39 | 518,54 | 771,02 | 1037,52 | 1294,10 | 1511,41 | 1647,52 | 1542,04
Y m/c 3,21 3,74 4,16 4,47 4,67 4,75 4,69 4,16
q n/c 322,30 | 556,10 | 826,62 | 1112,10|1386,95 | 1619,76 | 1765,71 | 1653,25
\ Mm/c 345 4,02 4,46 4,79 5,00 5,10 5,02 4,46
q nc 361,04 | 622,50 | 924,86 | 1243,84 | 15650,93 | 1811,11 | 1974,42 | 1849,71
\ Mm/C 3,86 4,50 4,99 5,36 5,60 5,70 5,62 4,99

q n/c 404,20 | 696,43 | 1034,21|1390,46 | 1733,39 | 2024,01 | 2206,67 | 2068,41
\ m/c 4,32 5,08 5,58 5,99 6,25 6,37 6,28 5,58

q nc 443,01 | 762,87 |1132,44 | 1522,13 | 1897,24 | 2215,19 | 2415,21 | 2264,88
\ m/c 4,74 5,51 6,11 6,55 6,85 6,97 6,87 6,11

q nlc 511,17 | 879,60 | 1304,81 | 17563,12 | 2184,62 | 2550,48 | 2780,99 | 2609,61
\ m/c 547 6,35 7,04 7,55 7,88 8,02 7,91 7,04

q n/c 570,60 | 981,12 | 1454,93 | 1954,25 | 2434,81 | 2842,36 | 3099,43 | 2909,87
\ m/c 6,10 7,09 7,85 8,42 8,79 894 8,82 7,85
q n/c 624,19 | 1072,73 | 15690,23 | 2135,48 | 2660,22 | 3105,31 | 3386,32 | 3180,47
\ m/c 6,67 7,75 8,58 9,20 9,60 9,77 9,64 8,58

q n/c 673,41 | 1156,83 | 1714,41 | 2301,79 | 2867,04 | 3346,57 | 3649,55 | 3428,82
\ m/c 7,20 8,35 9,25 9,91 10,34 | 10,53 | 10,39 9,25
q n/c 718,25 | 1233,41 | 1827,47 | 2453,18 | 3055,30 | 3566,17 | 3889,16 | 3654,94
\ m/c 7,68 8,91 9,86 1056 | 11,02 | 11,22 | 11,07 9,86
q n/c 760,90 | 1306,25 | 1934,97 | 2597,10 | 3234,26 | 3774,92 | 4116,93 | 3869,94
\ m/c 8,14 943 1044 | 11,18 | 1167 | 11,87 | 11,72 | 10,44

0,0004

0,0005

0,0006

0,0007

0,0008

0,0012

0,0014

0,0016

0,002

0,0025

0,008

0,0035

0,004

0,006
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0,016

0,02

0,04

0,05

0,06

0,07

q nc 61,3 107,4 | 1613 | 2186 | 2739 | 3204 | 3488 | 3227
\ m/c 0,49 0,58 0,65 0,70 0,74 0,75 0,74 0,65
q n/c 69,9 1224 | 1837 | 2487 | 3116 | 3644 | 396,7 | 3673
\ m/c 0,56 0,66 0,74 0,80 0,84 0,86 0,84 0,74
q n/c 77,6 1857 | 2035 | 2755 | 3449 | 4034 | 4392 | 4070
\ m/c 0,62 0,73 0,82 0,89 0,93 0,95 0,93 0,82
q n/c 85,3 1490 | 2234 | 3023 | 3783 | 4424 | 4818 | 4468
\ m/c 0,68 0,80 0,90 097 1,02 1,04 1,02 0,90
q n/c 93,0 1623 | 2432 | 3290 | 411,7 | 4814 | 5243 | 4865
\ m/c 0,74 0,88 0,98 1,06 1l 1,13 1,1 0,98
q n/c 1056 | 184,0 | 2755 | 3724 | 4659 | 5448 | 5938 | 551,0
\ m/c 0,84 0,99 1,11 1,20 1,26 1,28 1,26 11
q n/c 17,1 2040 | 3053 | 4125 | 5159 | 6032 | 6570 | 6106
\ m/c 0,94 1,10 1,23 1,33 1,39 1,42 1,40 123
q n/c 1278 | 2224 | 3326 | 4493 | 561,7 | 656,7 | 7153 | 6652
\ m/c 1,02 1,20 1,34 1,44 1,51 1,54 1,62 1,34
q n/c 1384 | 2408 | 3599 | 4860 | 6075 | 7102 | 7736 | 7198
\ m/c 1,11 1,30 1,45 1,56 1,64 1,67 1,64 1,45
q n/c 1668 | 2725 | 407,0 | 5494 | 6866 | 8025 | 8743 | 8141
\ m/c 1,25 1,47 1,64 1,77 1,85 1,89 1,86 1,64
q n/c 1772 | 307,6 | 4592 | 6195 | 7740 | 9045 | 9855 | 9183
\ m/c 1,41 1,66 1,85 1,99 2,09 2,12 2,09 1,85
q n/c 195,6 | 3394 | 5063 | 6829 | 8530 | 9968 | 1086,1 | 1012,6
\ m/c 1,56 1,83 2,04 2,20 2,30 2,34 2,31 2,04
q n/c 2131 3695 | 551,0 | 7429 | 927,8 | 1084,1 | 11813 | 11020
\ m/c 1,70 1,99 2,22 2,39 2,50 2,65 2,51 2,22
q n/c 2287 | 3962 | 590,7 | 7963 | 9943 | 1161,7 | 12659 | 11814
\ m/c 1,83 2,14 2,38 2,56 2,68 2,73 2,69 2,38
q n/c 257,9 | 4465 | 6652 | 8963 | 11189 | 13072 | 14245 | 1330,3
\ m/c 2,06 2,41 2,68 2,88 3,01 3,07 3,03 2,68
q n/c 2842 | 491,7 | 7322 | 9863 | 1230,9 | 1438,0 | 1567,2 | 1464,4
\ m/c 227 2,65 295 3,17 332 3,38 3,33 2,95
q nc 3086 | 5335 | 7942 | 1069,6 | 1334,7 | 1559,1 | 1699,3 | 1588,5
\ m/c 2,46 2,88 3,20 3,44 3,60 3,66 3,61 3,20
q n/c 3310 | 5721 8513 | 11462 | 1430,1 | 1670,5 | 1820,7 | 1702,6
\ m/c 2,64 3,09 343 3,69 3,85 392 3,87 343
q n/c 3720 | 6425 | 9556 | 1286,1 | 1604,3 | 18738 | 20424 | 1911,1
\ m/c 297 3,46 3,85 4,14 4,32 4,40 4,34 3,85
q n/c 4082 | 704,5 | 1047,4 | 14093 | 1757,7 | 2052,8 | 2237,7 | 2094,8
\ m/c 3,26 3,80 4,22 4,58 4,74 4,82 4,76 4,22
q n/c 442,56 | 7632 | 1134,3 | 15258 | 1902,7 | 2222,0 | 2422,3 | 2268,5
\ m/c 3,53 4,12 4,57 491 513 522 5,15 4,57
q n/c 472,8 | 8152 | 1211,2 | 1629,0 | 2031,1 | 23719 | 25858 | 2422,4
\ m/c 3,77 4,40 4,88 5,24 5,47 5,57 5,50 4,88
q n/c 5296 | 9125 | 13551 | 1822,0 | 22714 | 26522 | 2891,5 | 2710,3
\ m/c 4,23 4,92 5,46 5,86 6,12 6,23 6,14 5,46
q nc 592,4 | 1020,0 | 1514,0 | 2034,9 | 2536,3 | 2961,3 | 3228,8 | 3028,0
\ m/c 4,73 5,50 6,10 6,54 6,83 6,96 6,86 6,10
q n/c 649,3 | 11174 | 1657,9 | 2227,8 | 2776,3 | 3241,4 | 3534,3 | 33159
\ m/c 518 6,03 6,68 7,16 7,48 7,61 7,51 6,68
q n/c 701,3 | 1206,4 | 1789,5 | 2404,1 | 29956 | 3497,2 | 38134 | 3579,0
\ m/c 5,60 6,51 721 7,73 8,07 8,21 8,10 721
q n/c 749,5 | 1288,7 | 1911,1 | 2567,0 | 3198,3 | 3733,6 | 40713 | 38222
\ m/c 5,98 6,95 7,70 8,25 8,62 8,77 8,65 7,70
q n/c 836,0 | 1436,6 | 2129,5 | 2859,6 | 3562,2 | 4158,1 | 4534,5 | 4259,0
\ m/c 6,67 7,75 8,58 9,20 9,60 9,77 9,64 8,58
q n/c 913,7 | 15694 | 23256 | 31222 | 3888,7 | 4539,1 | 4950,1 | 46512
\ m/c 7,30 8,46 9,37 10,04 | 1048 | 1066 | 10,52 9,37
q n/c 985,6 | 1692,1 | 2506,8 | 3364,8 | 4190,4 | 4891,0 | 5334,0 | 5013,6
\ m/c 7,87 9,13 10,10 | 10,82 | 1129 | 11,49 | 11,34 | 10,10

[MpownsseneHo B Poccum



HomuHaneHbIn anameTp (OD 1000MMm)

DH/DBH=1000/851

HomuHaneHbin arameTp (OD 1200Mm)

DH/DBH=1200/1030

q n/c 61,4 1078 | 1621 2198 | 2754 | 3223 | 3508 | 3242

RS \ m/c 0,43 0,51 057 0,62 0,65 0,66 0,65 057
2R q n/c 735 1288 | 1934 | 2620 | 3281 3839 | 4179 | 38638

\ m/c 0,51 0,61 0,68 0,74 0,77 0,79 0,78 0,68

q n/c 84,5 1478 | 221,8 | 3003 | 3760 | 4398 | 4789 | 4437

00005 \ m/c 0,59 0,70 0,78 0,84 0,88 0,90 0,89 0,78
q n/c 94,5 1650 | 2474 | 3348 | 4191 490,1 5337 | 4948

0,009 \ m/c 0,66 0,78 087 0,94 0,99 1,00 0,99 0,87
_ q nc 1033 | 1803 | 2702 | 3655 | 457,3 | 5348 | 5824 | 5403

00007 \ Mm/c 0,72 0,85 0,95 1,03 1,08 1,10 1,08 0,95
q n/c 1121 1956 | 2929 | 396,1 4956 | 5795 | 631,1 586,8

R \ m/c 0,78 092 1,03 1,11 1,17 1,19 117 1,038
q nc 1276 | 2223 | 3327 | 4497 | 5624 | 6576 | 7162 | 6655

0.001 \ Mm/C 0,89 1,05 117 1,26 1,32 1,35 1,33 117
q n/c 1409 | 2453 | 366,9 | 4956 | 6197 | 7245 | 7892 | 7337

00012 \ m/c 0,98 1,15 1,29 1,39 1,46 1,49 1,46 1,29
’ q nc 1542 | 2682 | 4010 | 5416 | 6770 | 7914 | 8621 802,0

00014 \ m/c 1,07 1,26 1.4 1,52 1,59 1,62 1,60 141
q n/c 1664 | 2893 | 4323 | 5836 | 7295 | 8527 | 9289 | 8646

00016 \ m/c 1,16 1,36 1,62 1,64 1,72 1,75 1,72 1,62
q n/c 1886 | 3276 | 4892 | 660,1 824,8 | 9640 | 1050,3 | 9783

0.002 \ m/c 1,31 1,54 1,72 1,85 1,94 1,98 1,95 1,72
q n/c 2131 369,7 | 551,7 | 7442 | 929,7 | 10864 | 1183,7 | 1103,4

0,0025

\ m/c 1,48 1,74 1,94 2,09 2,19 2,23 2,20 1,94
q n/c 2353 | 4081 608,6 | 820,7 | 1024,9 | 1197,7 | 13050 | 12172

0,008 \ m/c 164 1,92 2,14 2,30 241 2,46 242 2,14
DETES q nc 2654 | 4426 | 659,8 | 8894 | 11106 | 1297,7 | 1414,1 | 13196

\ m/c 1,78 2,08 2,32 2,50 2,61 2,66 2,62 2,32
q n/c 2743 | 4752 | 7081 9544 | 1191,6 | 13922 | 1517,1 | 14163

\ m/c 1,91 224 2,49 2,68 2,80 2,85 2,81 2,49
q n/c 3100 | 5365 | 799,1 | 1076,6 | 1343,8 | 1669,9 | 1710,9 | 156983

0,009 \ m/c 2,16 2,53 2,81 3,02 3,16 322 3,17 2,81
q n/c 341,83 | 5903 | 8788 | 11835 | 1477,0 | 17254 | 1880,4 | 1757,5

0,008 \ Mm/c 2,38 2,78 3,09 3,32 347 3,54 3,49 3,09
_ q n/c 369,3 | 6383 | 9499 | 12789 | 15958 | 1864,1 | 2031,7 | 1899,7

0,007 \ m/c 2,57 3,00 3,34 3,59 3,75 3,82 3,77 3,34
q nc 396,1 684,3 | 10181 | 1870,5 | 17099 | 1997,2 | 21769 | 2036,3

0008 \ m/c 2,76 322 3,58 3,85 4,02 4,09 4,04 3,58
q n/c 4454 | 7689 | 11433 | 15384 | 1918,9 | 22412 | 2443,0 | 22865

001 \ m/c 3,10 3,62 4,02 4,32 4,51 4,59 4,53 4,02
q n/c 489,1 8438 | 125642 | 1687,2 | 21042 | 2457,3 | 2678,8 | 2508,3

0012 \ m/c 3.41 397 441 4,74 4,95 5,04 4,97 4,41
’ q n/c 5283 | 911,1 | 1863,7 | 1820,7 | 2270,3 | 2651,2 | 2890,3 | 2707,4

0014 \ m/c 3,68 4,29 4,76 511 5,34 5,44 5,36 4,76
q n/c 566,5 | 9764 | 1450,4 | 1950,4 | 2431,7 | 2839,5 | 3095,7 | 2900,8

0016 \ m/c 3,95 4,60 5,10 5,47 572 5,82 5,74 5,10
q n/c 6339 | 1091,8 | 1621,0 | 21791 | 2716,4 | 3171,7 | 3458,0 | 3242,1

002 \ m/c 4,42 5,14 5,70 6,12 6,39 6,50 6,41 5,70
~ q n/c 7092 | 1220,7 | 1811,6 | 2434,5 | 3034,2 | 35425 | 3862,5 | 36232

0028 \ m/c 4,94 575 6,37 6,83 7,13 7,26 7,16 6,37
_ q n/c 7766 | 13362 | 19822 | 26632 | 3318,6 | 38744 | 4224,6 | 3964,4

009 \ m/c 541 6,29 6,97 747 7,80 794 7,84 697
q n/c 8949 | 156383 | 2280,8 | 3063,3 | 3816,3 | 44549 | 4858,0 | 4561,7

004 \ m/c 6,24 7,24 8,02 8,60 897 9,13 9,01 8,02
q n/c 998,5 | 17155 | 2542,56 | 3413,7 | 425621 | 4963,4 | 5412,7 | 5084,9

009 \ m/c 6,96 8,07 894 9,58 10,00 | 10,17 | 10,04 8,94
q n/c 1091,0 | 1873,4 | 2775,7 | 3726,0 | 4640,5 | 54163 | 5906,9 | 5551,4

009 \ m/c 7,60 8,82 9,76 10,46 | 1091 11,10 | 10,96 9,76
_ q n/c 1176,7 | 2019,9 | 2991,8 | 40154 | 5000,3 | 5836,1 | 6364,9 | 5983,6
001 \ m/c 820 9,51 1062 | 1127 | 11,76 | 11,96 | 11,80 | 1052
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0,0003

0,0004

0,0005

0,0006

0,0007

0,0008

0,001

0,0012

0,0014

0,0016

0,002

0,003

0,0035

0,004

0,005

0,006

0,007

0,008

0,01

0,012

0,014

0,016

0,02

0,025

0,045

0,05

q n/c 1046 | 1831 2750 | 3725 | 466,56 | 5458 | 5942 | 5499
\ m/c 0,50 0,59 0,66 0,71 0,75 0,76 0,75 0,66
q nc 1255 | 2194 | 3291 4455 | B67,7 | 6523 | 7102 | 6583
\ m/c 0,60 0,71 0,79 0,85 0,90 0,91 0,90 0,79
q n/c 1433 | 2502 | 3750 | 5072 | 6347 | 7423 | 8083 | 7499
\ m/c 0,68 0,80 0,90 0,97 1,02 1,04 1,02 0,90
q nc 159,56 | 2782 | 4166 | 5633 | 7048 | 824,1 8975 | 8332
\ m/c 0,76 0,89 1,00 1,08 1,13 1,156 1,14 1,00
q n/c 1741 3034 | 4541 6138 | 767,7 | 897,7 | 977,7 | 9082
\ m/c 0,83 0,97 1,09 1,18 1,23 1,26 1,24 1,09
q n/c 188,7 | 3286 | 4916 | 6643 | 8307 | 9712 | 1057,8 | 9832
\ m/c 0,90 1,06 1,18 127 1,33 1,36 1,34 1,18
q n/c 2130 | 3706 | 554,1 7484 | 9356 | 1093,7 | 11914 | 1108,2
\ m/c 1,01 1,19 1,33 1,43 1,50 1,53 1,51 1,33
q n/c 2374 | 4127 | 6166 | 8324 | 10404 | 12162 | 1324,8 | 1233,2
\ m/c 1,13 1,33 1,48 1,59 1,67 1,70 1,68 1,48
q nc 2586 | 4491 670,7 | 9053 | 1131,2 | 13222 | 14404 | 13415
\ m/c 1,28 1,44 1,61 1,78 1,82 1,85 1,82 1,61
q n/c 2780 | 4828 | 720,7 | 9725 | 12150 | 1420,1 | 16471 | 14415
\ m/c 1,32 1,556 1,73 1,86 1,95 1,99 1,96 1,73
q n/c 3139 | 5445 | 8124 | 10957 | 1368,6 | 15699,4 | 1742,6 | 16248
\ m/c 1,49 1,75 1,95 2,10 2,20 224 221 1,95
q n/c 364,7 | 6147 | 9166 | 12357 | 1543,0 | 1803,0 | 1964,6 | 1833,1
\ m/c 1,69 1,98 2,20 2,37 2,48 2,52 2,49 2,20
q n/c 3922 | 6793 | 10124 | 1364,4 | 17034 | 19902 | 2168,8 | 2024,7
\ Mm/c 1,87 2,18 243 2,61 2,73 2,79 2,75 2,43
q nc 4249 | 7355 | 10957 | 1476,3 | 1842,8 | 2153,0 | 2346,3 | 21914
\ m/c 2,02 2,36 2,63 2,83 2,96 3,01 297 2,63
q n/c 4576 | 791,7 | 1179,0 | 1588,2 | 1982,2 | 2315,7 | 2623,7 | 2358,0
\ m/c 2,18 2,54 2,83 3,04 3,18 3,24 3,20 2,83
q n/c 5149 | 890,1 | 1324,8 | 17839 | 2226,0 | 2600,3 | 2834,1 | 2649,7
\ m/c 2,45 2,86 3,18 342 3,57 3,64 3,59 3,18
q n/c 565,7 | 977,3 | 1454,0 | 1957,3 | 2441,9 | 28522 | 3108,8 | 2908,0
\ m/c 2,69 3,14 3,49 3,75 3,92 3,99 3,94 3,49
q n/c 6133 | 10589 | 1574,8 | 2119,4 | 2643,7 | 3087,8 | 33658 | 3149,6
\ m/c 2,92 3,40 3,78 4,06 4,24 4,32 4,26 3,78
q nc 657,6 | 11349 | 1687,3 | 2270,3 | 2831,6 | 3307,1 | 3604,9 | 3374,6
\ m/c 313 3,65 4,05 4,35 4,55 4,63 4,56 4,05
q n/c 7364 | 12700 | 1887,3 | 25385 | 31655 | 3696,7 | 4030,0 | 3774,5
\ m/c 3,50 4,08 4,53 4,86 5,08 517 5,10 4,53
q n/c 808,7 | 13939 | 2070,6 | 2784,4 | 3471,5 | 40538 | 44194 | 41411
\ m/c 3,85 4,48 497 5,33 5,57 5,67 5,60 4,97
q nc 874,56 | 1506,6 | 2237,2 | 3007,8 | 3749,6 | 43782 | 4773,3 | 4474,4
\ m/c 4,16 4,84 5,37 5,76 6,02 6,13 6,04 537
q n/c 935,3 | 16108 | 2391,4 | 3214,4 | 4006,7 | 4678,3 | 51006 | 4782,7
\ m/c 4,45 5,18 5,74 6,16 6,43 6,55 6,46 5,74
q nc 1045,7 | 1799,7 | 2670,5 | 3588,6 | 4472,2 | 5221,4 | 5693,1 | 5341,0
\ m/c 4,97 5,78 6,41 6,87 7,18 7,31 721 6,41
q n/c 1169,3 | 2011,1 | 2983,0 | 4007,3 | 4993,1 | 5829,1 | 6356,1 | 59659
\ m/c 5,56 6,46 7,16 7,68 8,01 8,16 8,05 7,16
q n/c 1279,8 | 2200,0 | 3262,1 | 4381,2 | 5458,3 | 6371,7 | 6948,1 | 6524,2
\ m/c 6,09 7,07 7,83 8,39 8,76 892 8,80 7,83
q n/c 13804 | 2372,1 | 35162 | 4721,6 | 5881,6 | 6865,6 | 7487,0 | 70325
\ m/c 6,57 7,62 8,44 9,05 9,44 9,61 9,48 8,44
q n/c 1472,9 | 2530,1 | 3749,6 | 5034,1 | 62702 | 7318,9 | 7981,6 | 7499,1
\ m/c 7,01 8,13 9,00 9,64 10,06 | 1024 | 10,11 9,00
q nc 1560,4 | 2679,7 | 3970,3 | 5329,8 | 6637,9 | 7747,9 | 8449,6 | 7940,7
\ m/c 7,42 8,61 9,63 10,21 1065 | 10,84 | 10,70 9,53
q n/c 16431 | 2820,8 | 4178,6 | 5608,7 | 6984,8 | 8152,4 | 8891,0 | 8357,3
\ m/c 7,82 9,06 1003 | 10,74 | 11,21 11,41 11,26 | 10,03
63



HomuHaneHsin anametp FD Arm HomuHaneHbin arametp FD Arm
(ID 1000mMm) DH/DBH=1110/1000 (ID 1200Mmm) DH/DBH=1325/1200

va | 08 | o4 | 05 | as | 07 | 08 | oo | o | o8 | 04 | 05 | o6 | 07 | 08 | oo

q ne | 970 | 1700 | 2553 | 3458 | 4331 | 5067 | 5517 | 5105 q e | 1245 | 2183 | 3280 | 4445 | 5569 | 6515 | 7092 | 6560
0.000% e we | 049 | 058 | 065 | 070 | 074 | 075 | o074 | o065 00002 . we | 044 | 052 | 058 | 063 | 066 | 067 | 066 | 058
q ne | 1153 | 2016 | 3024 | 4003 | 5125 | 5004 | 6527 | 6048 M ne | 1442 | 2524 | 3789 | 5131 | 6426 | 7517 | 8184 | 7578
v we | 058 | 069 | 077 | 083 | 087 | 080 | 088 | 077 00002 we | 051 | 060 | 067 | 072 | o76 | 077 | o076 | 067
0000 MR ne | 1320 | 2306 | 3456 | 4675 | 5851 | 6843 | 7452 | 912 00000 IR e | 1595 | 2790 | 4185 | 5665 | 7092 | 8295 | 9032 | 8369
v we | 067 | 079 | 088 | 095 | 100 | 102 | 100 | 088 v we | 056 | 066 | 074 | 080 | 084 | 086 | 084 | 074
i e | 1473 | 2569 | 3848 | 5004 | €511 | 7614 | 8292 | 7607 N e | 1749 | 3055 | 4580 | 6198 | 7758 | 2073 | 9880 | 916.1
0,006 we | 074 | oss | 098 | 106 | 111 | 113 | 111 | ogs 0.0005 mc | 061 | 072 | 081 | 087 | 092 | 094 | 092 | 081
B ne | 1610 | 2807 | 4202 | 5680 | 7105 | 8308 | 9048 | 8404 . e | 1902 | 3321 | 4976 | 6731 | 8423 | o851 | 10727 | 9953
00007 we | 081 | 096 | 107 | 115 | 121 | 128 | 122 | 107 00004 mumy we | 067 | 079 | 088 | 095 | 100 | 102 | 100 | 088
q e | 1732 | 3018 | 4516 | 6103 | 7633 | 8924 | 9720 | 9082 q e | 2166 | 8777 | 5655 | 7645 | 9564 | 11183 | 1217,9 | 11310
00005 we | 087 | 103 | 115 | 124 | 130 | 182 | 131 | 115 00005 we | o76 | o8 | 100 | 108 | 113 | 115 | 114 | 100
q ne | 1977 | 3441 | 5144 | 6049 | 8687 | 10156 | 11062 | 10289 q ne | 2408 | 4195 | 6277 | 8483 | 10609 | 12404 | 13509 | 12554
00T Y we | 100 | 147 | 131 | 141 | 148 | 151 | 149 | 131 00005 mumy we | 084 | 099 | 111 | 120 | 125 | 128 | 126 | 111
B e | 2191 | 3810 | 5694 | 7688 | 961,0 | 11233 | 12237 | 11388 q e | 2650 | 4613 | ee99 | 9320 | 11653 | 13623 | 14839 | 13798
00012 we | 111 | 130 | 145 | 156 | 164 | 167 | 164 | 145 00007 . we | 093 | 100 | 122 | 182 | 138 | 140 | 138 | 122
i - ne | 2391 | 4154 | 6205 | 8375 | 10466 | 12233 | 13327 | 12409 q ne | 2848 | 4955 | 7408 | 10005 | 12507 | 14621 | 1502,6 | 14816
00014 . we | 121 | 142 | 158 | 170 | 178 | 182 | 179 | 158 00005 we | 100 | 147 | 131 | 141 | 148 | 150 | 149 | 131
voor MR ne | 2575 | 4471 | e676 | 9009 | 11256 | 13155 | 14332 | 13352 o001 B e | 3223 | 5602 | 8369 | 11298 | 14120 | 16504 | 17979 | 16738
v we | 130 | 152 | 170 | 183 | 192 | 195 | 193 | 170 v we | 143 | 133 | 148 | 150 | 167 | 170 | 168 | 148
q e | 2912 | 5053 | 7540 | 1017,0 | 12704 | 14846 | 1617,5 | 15080 q e | 3576 | 6211 | 9274 | 12515 | 15637 | 18275 | 1991,0 | 18548
v we | 147 | 172 | 192 | 207 | 216 | 220 | 217 | 192 00012 . we | 125 | 147 | 184 | 177 | 185 | 188 | 18 | 164
B ne | 3081 | 5688 | 8482 | 11436 | 14282 | 16688 | 18184 | 16965 N . ne | 3008 | 6783 | 10122 | 13655 | 17058 | 19935 | 21720 | 2004,4
0002 mumy we | 166 | 194 | 216 | 232 | 243 | 248 | 244 | 216 00014 mmy we | 187 | 161 | 179 | 193 | 202 | 206 | 203 | 179
q e | 3620 | 6271 | 9346 | 12507 | 15728 | 18377 | 20025 | 18602 q e | 4196 | 727.8 | 10857 | 14643 | 18200 | 213733 | 23288 | 21715
000 we | 183 | 214 | 233 | 256 | 268 | 273 | 260 | 238 00016 we | 147 | 172 | 192 | 207 | 216 | 220 | 217 | 192
N - nc | 3928 | 6800 | 10132 | 13652 | 17042 | 19911 | 21608 | 20063 q e | 4749 | 8230 | 12271 | 16543 | 20857 | 24137 | 26302 | 2454,2
00055 we | 198 | 232 | 258 | 277 | 290 | 29 | 291 | 258 0007 numy we | 166 | 195 | 217 | 283 | 244 | 249 | 245 | 217
q alc | 4221 | 7304 | 1087.8 | 14654 | 18201 | 21368 | 23287 | 21756 0000 MR e | 5348 | 9260 | 13798 | 18594 | 23213 | 27121 | 20855 | 27506
v we | 213 | 249 | 277 | 298 | 311 | 317 | 313 | 277 v we | 187 | 219 | 244 | 262 | 275 | 280 | 276 | 244
q e | 4761 | 8231 | 12252 | 16499 | 20589 | 24051 | 26213 | 24504 B e | 5902 | 10213 | 15212 | 20492 | 2557.8 | 29882 | 32565 | 30423
0005 mumy we | 240 | 281 | 312 | 335 | 351 | 357 | 352 | 312 000 we | 207 | 242 | 260 | 280 | 302 | 308 | 304 | 269
q e | 5024 | 9026 | 13430 | 18080 | 22558 | 26349 | 2872,0 | 26861 BEE e | 6391 | 11053 | 16456 | 22163 | 27659 | 32310 | 35214 | 3291.1
0005 we | 264 | 308 | 842 | 367 | 384 | 391 | 386 | 342 000% mumy we | 224 | 262 | 291 | 313 | 327 | 333 | 328 | 291
q e | 567.2 | 9795 | 14569 | 19609 | 24461 | 28570 | 31142 | 20138 B . ne | 6858 | 11854 | 17643 | 23757 | 20644 | 34628 | 3774,1 | 35286
0007 we | 28 | 834 | 371 | 399 | 417 | 424 | 418 | 371 0004 we | 240 | 281 | 312 | 335 | 351 | 357 | 352 | 312
q nc | 6074 | 10485 | 15590 | 20979 | 26167 | 30560 | 33313 | 31180 q ne | 7703 | 13305 | 19792 | 2664,1 | 33236 | 38819 | 4231,3 | 39584
000 numy we | 307 | 357 | 397 | 426 | 446 | 454 | 447 | 397 0005 we | 270 | 315 | 850 | 376 | 393 | 400 | 395 | 350
q we | 6817 | 11759 | 17475 | 23507 | 2031,4 | 34234 | 37319 | 34950 q e | 8482 | 14642 | 21771 | 20207 | 3654.2 | 42678 | 46522 | 4354,2
001 v we | 344 | 401 | 445 | 478 | 499 | 508 | 501 | 445 000 we | 297 | 347 | 88 | 413 | 432 | 440 | 434 | 385
I e | 7483 | 12000 | 19464 | 25772 | 32133 | 37523 | 40007 | 38327 B - e | 917.2 | 15826 | 23524 | 3164,8 | 3947,0 | 46095 | 50249 | 47048
0017 . we | 378 | 440 | 488 | 524 | 547 | 557 | 549 | 488 0007 Y we | 821 | 375 | a16 | 447 | ae7 | a75 | a9 | a6
N . nc | 8087 | 13935 | 20095 | 27825 | 34689 | 40505 | 44160 | 4139,0 q | 9841 | 16972 | 25221 | 33024 | 42302 | 49401 | 53854 | 5044,1
001 Y we | 408 | 475 | 527 | 566 | 591 | 601 | 593 | 527 0005 we | 345 | 402 | 446 | 479 | 500 | 500 | 502 | 446
q e | 8645 | 14891 | 22109 | 20720 | 37047 | 43057 | 47162 | 44218 q e | 11023 | 189958 | 28218 | 37043 | 47305 | 55238 | 6022,1 | 56436
0016 we | 436 | 508 | 563 | 604 | 631 | 642 | 633 | 563 001 v we | 386 | 450 | 499 | 536 | 550 | 569 | 562 | 499
q o | 9685 | 1667,1 | 24740 | 33247 | 41435 | 4837,7 | 52747 | doas0 N - e | 12005 | 20833 | 30932 | 41582 | 51834 | 60523 | 65086 | 61864
002 . we | 480 | 568 | 630 | 76 | 706 | 718 | 708 | &30 0017 we | 424 | 2493 | 547 | 587 | 613 | 624 | 615 | 547
000s IR ne | 10819 | 1861,1 | 27607 | 37088 | 4621,4 | 53953 | 58830 | 5521,3 o BE e | 18972 | 24046 | 35682 | 47049 | 59756 | 69766 | 76069 | 71364
v we | 546 | 634 | 703 | 754 | 787 | 801 | 790 | 703 v we | 49 | 560 | 631 | 67 | 707 | 719 | 710 | 631
N e | 11845 | 20365 | 30199 | 4056,1 | 50534 | 58992 | 6432,8 | 6039,7 q ne | 15604 | 26840 | 39810 | 5348,1 | 66638 | 777955 | 84829 | 7962.1
0% .y we | 598 | 694 | 760 | 824 | 861 | 876 | 864 | 760 00 .y we | 547 | 635 | 704 | 755 | 788 | 802 | 791 | 704
N ne | 12778 | 21960 | 32555 | 43717 | 54459 | 63571 | 69324 | 6511,0 N - ne | 17440 | 2007,9 | 44447 | 59693 | 74365 | 86810 | 94664 | 88895
00% we | 645 | 749 | 829 | 889 | 927 | 944 | 931 | 829 0025 we | 611 | 710 | 786 | 843 | 879 | 895 | 883 | 786
. e | 13634 | 23423 | 34715 | 4661,0 | 58057 | 67768 | 73003 | 69429 0o K ne | 19075 | 32774 | 48575 | 65222 | 81242 | 94832 |10341,7| 97151
v we | 688 | 798 | 884 | 947 | 989 | 1006 | 993 | 884 v we | 668 | 7.76 | 859 | 921 | 961 | 978 | 965 | 859
q o | 14444 | 24806 | 36757 | 49344 | 61458 | 71735 | 78231 | 73513 ) q ne | 20555 | 35301 | 52308 | 7022,0 | 87458 |102083] 111328 | 104615
004 we | 720 | 846 | 936 | 1003 | 1047 | 1065 | 1051 | 936 00% we | 720 | 836 | 925 | 991 | 1034 | 1052 | 1038 | 925
K e | 15207 | 26110 | 38681 | 51921 | 64662 | 75473 | 82309 | 77362 q e | 21945 | 37676 | 55814 | 74915 | 93206 | 108893 | 118758 | 111627
0% . we | 767 | 890 | 985 | 1055 | 1101 | 1120 | 11,06 | 985 0% .y we | 769 | 892 | 987 | 1057 | 1108 | 1123 | 11,08 | 987
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HomuHaneHsin anametp FD Arm HomuHaneHbin arnametp FD Arm
(ID 1400mm) DH/DBH=1525/1400 (ID 1500mMm) DH/DBH=1640/1500

| o5 | o6 | 07 | 08 | o9

q ne | 193 | 33 | 508 | 688 | 861 | 1008 | 1097 | 1016 q ne | 282 | 406 | 610 | 825 | 1033 | 1209 | 1316 | 1219
00002 . we | 050 | 059 | 0es | 071 | 075 | 076 | o075 | oes 00007 Y we | 052 | 0g2 | oe9 | 075 | 078 | 080 | o079 | oe9
q ne | 220 | 385 | 577 | 781 | o8 | 1144 | 1246 | 1155 q ne | 267 | 466 | 698 | 944 | 1182 | 1382 | 1505 | 1396
0,00025 0,00025
v we | 057 | 067 | 075 | o8t | oss | 087 | 085 | 075 v we | 060 | 071 | 079 | 085 | oge | o091 | 0% | o079
EE ne | 244 | 426 | 639 | ss4 | 1082 | 1265 | 1377 | 1278 E we | 207 | s19 | 778 | 1052 | 1316 | 1539 | 1676 | 1555
0,000 we | 063 | 074 | 083 | 090 | 094 | 096 | 094 | 083 0000 ey we | 067 | 079 | oss | 095 | 100 | 102 | 100 | o088
q ne | 268 | a8 | 700 | o947 | 1185 | 1386 | 1500 | 1dof q ne | 325 | 867 | 848 | 1147 | 1435 | 1677 | 1827 | 1696
0,00035 0,00035
v we | 069 | 081 | 091 | oe8 | 103 | 105 | 1,03 | 091 v we | 073 | 086 | 09 | 104 | 109 | 111 | 109 | 09
00000 B ne | 202 | s09 | 762 | 1080 | 1289 | 1507 | 1641 | 1524 0000 IR ne | ss2 | 614 | o19 | 1242 | 1553 | 1816 | 1978 | 1838
v we | 075 | 089 | 099 | 107 | 112 | 114 | 112 | 099 v we | 079 | 093 | 104 | 112 | 118 | 120 | 118 | 104
q ne | 331 | 576 | 82 | 1165 | 1457 | 1703 | 1855 | 1724 q e | 401 | e97 | 1043 | 1408 | 1761 | 2059 | 2242 | 2085
00005 e we | 085 | 100 | 112 | 121 | 127 | 120 | 127 | 112 00005 . we | 090 | 106 | 118 | 127 | 133 | 136 | 134 | 118
q ne | 367 | ess | os4 | 1280 | 1612 | 1884 | 2052 | 1909 q ne | 442 | 769 | 1149 | 1551 | 1939 | 2266 | 2460 | 2297
0,0006 0,0006
v we | 094 | 111 | 124 | 134 | 140 | 143 | 141 | 124 v we | 099 | 116 | 130 | 140 | 147 | 150 | 147 | 130
B o ne | 408 | 700 | 1047 | 1413 | 1767 | 2065 | 2250 | 2004 B . e | 483 | 840 | 1255 | 1694 | 2117 | 2474 | 2695 | 2500
00007 . we | 104 | 122 | 136 | 147 | 153 | 156 | 154 | 136 00007 we | 108 | 127 | 142 | 153 | 160 | 163 | 161 | 142
q ne | 433 | 752 | 1124 | 1517 | 1896 | 2216 | 2414 | 2247 q ne | 521 | 905 | 1352 | 1824 | 2080 | 2665 | 2003 | 2704
0,0008 0,0008
v we | 111 | 131 | 146 | 157 | 165 | 168 | 165 | 146 v we | 117 | 137 | 183 | 165 | 173 | 178 | 173 | 183
q ne | 490 | 851 | 1270 | 1714 | 2141 | 2502 | 2726 | 2540 q ne | 590 | 1024 | 1520 | 2082 | 2576 | 3010 | 3280 | @057
0001 we | 126 | 148 | 165 | 178 | 186 | 190 | 187 | 1,65 v we | 132 | 185 | 173 | 186 | 195 | 199 | 19 | 173
N - ne | 541 | 939 | 1401 | 1889 | 2360 | 2758 | 3005 | 2802 q ne | es2 | 1131 | 1688 | 2276 | 2842 | 3321 | 3619 | 3375
00012 . we | 130 | 163 | 182 | 196 | 205 | 200 | 206 | 182 00012 .y we | 146 | 171 | 191 | 206 | 215 | 219 | 216 | 191
q ne | 589 | 1002 | 1524 | 2055 | 2566 | 2009 | 3268 | 3048 N - ne | 711 | 1203 | 1838 | 2478 | 3004 | 3615 | 3930 | 3676
0001 e we | 152 | 178 | 198 | 213 | 223 | 227 | 224 | 198 00014 me | 160 | 187 | 208 | 224 | 284 | 289 | 28 | 208
q ne | 635 | 1100 | 1630 | 2210 | 2760 | 3225 | 3514 | 3270 q ne | 763 | 1322 | 1970 | 2656 | 3316 | 3874 | 4202 | 3041
00010 . we | 163 | 191 | 213 | 220 | 240 | 244 | 241 | 213 00016 we | 171 | 200 | 223 | 240 | 251 | 286 | 252 | 223
q ne | 716 | 1240 | 1847 | 2480 | 3108 | 3631 | 3957 | 3695 q ne | 860 | 1489 | 2218 | 2988 | 3730 | 4357 | 4749 | 4436
007 m we | 184 | 216 | 240 | 288 | 270 | 275 | 271 | 240 000 . we | 193 | 226 | 251 | 270 | 282 | 288 | 283 | 251
0000 B ne | sor | 1305 | 2078 | 2790 | 494 | 4082 | 4448 | 4156 0000 MR ae | o968 | 1674 | 2402 | 3356 | 4188 | 4892 | 5832 | 4083
v we | 208 | 243 | 270 | 200 | 304 | 300 | 305 | 270 v we | 217 | 254 | 282 | 303 | 317 | 32 | 318 | 282
q ne | 891 | 1541 | 2004 | 3080 | 3854 | 4502 | 4007 | 4s87 q ne | 1068 | 1847 | 2748 | 3700 | 4616 | 5392 | s877 | 5406
000 we | 220 | 268 | 298 | 320 | 335 | 341 | 336 | 298 000 . we | 240 | 280 | 311 | 334 | 340 | 3g6 | 351 | 311
q ne | o964 | 1666 | 2478 | 3337 | 4163 | 4863 | 5300 | 4957 BEE ne | 1155 | 1906 | 2960 | 2996 | 4086 | 5823 | 6347 | 5938
0,005 mumy we | 248 | 290 | 322 | 346 | 362 | 368 | 363 | 322 0005 uy we | 250 | 302 | 336 | 361 | 377 | 384 | 379 | 336
q ne | 1034 | 1785 | 2655 | 3574 | 4450 | 5208 | 5677 | 5311 q ne | 1239 | 2139 | 3181 | 4281 | 5340 | 6237 | 6798 | 6362
0004 . we | 266 | 310 | 345 | 371 | 387 | 394 | 380 | 345 000" . we | 278 | 824 | se0 | 387 | 404 | 412 | 408 | 360
q ne | 1161 | 2003 | 2079 | 4008 | 4999 | 5838 | esea | 5957 q s | 1392 | 2401 | 3570 | 4802 | 5989 | 6995 | 7625 | 7130
v we | 290 | 348 | 387 | 416 | 434 | 442 | 436 | 387 000 ., we | 312 | 384 | 404 | 434 | 453 | 462 | 455 | 404
B - ne | 1273 | 2196 | 3263 | 4390 | 5475 | 6393 | e970 | 6527 q ne | 1528 | 2634 | 3014 | 5265 | 6565 | 7606 | 8357 | 7828
00 nm we | 328 | 382 | 424 | 455 | 476 | 484 | 478 | 424 000 . we | 343 | 399 | 443 | 476 | 497 | 506 | 499 | 443
q ne | 1379 | 2378 | 3533 | 4751 | 5024 | 6918 | 7542 | 7066 q ne | 1653 | 2849 | 4232 | seo1 | 7006 | sos6 | 9033 | 8465
000" . we | 355 | 414 | 459 | 493 | 515 | 524 | 517 | 459 v we | 371 | 432 | 479 | 514 | 537 | 547 | 530 | 479
N ne | 1476 | 2544 | 3779 | 5082 | 6335 | 7308 | 8065 | 7558 q ne | 1772 | 3052 | 4533 | 6094 | 7597 | 8s71 | 9671 | 9065
0% m we | 380 | 443 | 491 | 527 | 550 | 560 | 553 | 491 0005 we | 397 | 462 | 513 | 550 | 575 | 585 | 577 | 513
001 q ne | 1653 | 2846 | 4206 | ses0 | 7080 | 8267 | 9013 | sdsi o1 K s | 1981 | sa11 | s063 | esos | s4s1 | o903 | 10707 | 10126
v we | 425 | 495 | 549 | 589 | 615 | 626 | 618 | 549 v we | 444 | 517 | 573 | 615 | 642 | 653 | 645 | 573
q ne | 1811 | 3117 | 4626 | 6217 | 7748 | ooae | 9863 | 9252 q ne | 2173 | ar40 | s549 | 7456 | 9202 | 10848 | 11828 | 11008
v we | 466 | 542 | 601 | 645 | 673 | 685 | 676 | 601 0017 . we | 487 | 567 | 628 | 673 | 703 | 716 | 706 | 628
I ne | 1957 | sse7 | 4005 | 6712 | s34 | o7es | 10847 | 990t q ne | 2344 | 4033 | s982 | 8036 | 10014 | 11600 | 12747 | 11964
001 we | 504 | 586 | 649 | 696 | 727 | 740 | 730 | 649 0014 we | 526 | 611 | 677 | 726 | 758 | 771 | 781 | 677
q ne | 2091 | 3506 | 5334 | 7166 | 8928 | 10423 | 11366 | 10668 q ne | 2505 | 4308 | eass | sss1 | 10691 | 12481 | 13600 | 12776
0010 . we | 538 | 625 | 693 | 743 | 776 | 790 | 779 | 693 001° . we | 562 | 653 | 723 | 775 | 800 | 824 | 812 | 723
I ne | 2338 | 4o18 | 5957 | 8001 | 9967 | 11635 | 12688 | 11915 q ne | 2799 | 4810 | 7130 | 9575 | 11928 | 13923 | 15183 | 14261
0% .y we | 602 | 699 | 774 | 830 | 866 | 881 | 869 | 774 0% .y we | 628 | 729 | 807 | 865 | 903 | 919 | 906 | 807
) q e | 2600 | 4482 | eea2 | 8918 | 11100 | 12967 | 14141 | 13085 N e | s125 | 367 | 7952 | 10676 | 13207 | 15520 | 16926 | 15004
002 we | 672 | 779 | 863 | 925 | 965 | 982 | 969 | 863 002 we | 701 | 813 | 900 | 964 | 1006 | 1024 | 1010 | 9,00
N ne | 2853 | 4809 | 7258 | o743 | 12134 | 14163 | 15446 | 14516 q ae | 3415 | 5863 | 8686 | 11658 | 14518 | 16045 | 18480 | 17371
°% .y we | 735 | 852 | 943 | 1010 | 1054 | 1073 | 1088 | 9.43 v we | 766 | 888 | 983 | 1053 | 1099 | 11,18 | 1103 | 9,83
q ne | sor3 | 5274 | 7812 | 10485 | 13057 | 15289 | 16620 | 15625 q s | 3678 | 6312 | osas | 12545 | 15621 | 18231 | 19884 | 18696
00% . we | 791 | 917 | 1015 | 1087 | 1134 | 1154 | 11,39 | 1015 00% . we | 825 | 956 | 1058 | 1133 | 11,82 | 1203 | 1187 | 1058
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HomuHaneHsin anametp FD Arm
(ID 1600mMm) DH/DBH=1740/1600

[1na 3ameTok

q n/c 233 408 613 831 1040 1217 1325 1226
\ m/c 0,46 0,54 0,61 0,66 0,69 0,71 0,70 0,61
q nc 280 489 734 993 1243 1454 1583 1468
\ Mm/c 0,55 0,65 0,78 0,79 0,83 0,84 0,83 0,73
q n/c 319 557 834 1129 1412 1652 1799 1669
\ m/c 0,63 0,74 0,83 0,90 0,94 0,96 0,94 0,83
q n/c 354 618 925 1251 1564 1829 1992 1850
\ m/c 0,70 0,82 0,92 0,99 1,04 1,06 1,056 092
q nc 389 678 1015 1372 1716 2007 2186 2031
\ m/c 0,77 0,90 1,01 1,09 1,14 1,16 1,15 1,01
q n/c 421 732 1096 1481 1852 2165 2358 2192
\ m/c 0,83 0,98 1,09 1,18 1,23 1,26 124 1,09
q n/c 475 827 1237 1670 2088 2441 2659 2473
\ m/c 0,94 1,10 123 1,33 1,39 1,42 1,39 1,23
q n/c 530 922 1377 1859 2324 2716 2959 2755
\ m/c 1,06 1,23 137 1,48 1,556 1,58 1,85 1,37
q n/c 877 1003 1498 2022 2526 2953 3217 2996
\ m/c 1,14 1,34 1,49 1,60 1,68 1,71 1,69 1,49
q n/c 621 1077 1608 2170 2712 3169 3453 3217
\ m/c 122 1,43 1,60 1,72 1,80 1,84 1,81 1,60
q n/c 703 1220 1820 2454 3065 3582 3903 3639
\ m/c 1,39 1,62 1,81 1,95 2,04 2,08 2,05 1,81
q nc 778 1348 2011 2711 3385 3956 4310 4021
\ Mm/c 1,53 1,80 2,00 2,15 2,25 2,29 2,26 2,00
q n/c 845 1464 2182 2940 3671 4290 4675 4363
\ m/c 1,67 1,95 2,17 2,33 2,44 2,49 2,45 217
q nc 908 15672 2342 3157 3941 4604 5017 4685
\ Mm/c 1,79 2,09 2,33 2,51 2,62 2,67 2,63 2,33
q n/c 1022 1769 2634 3548 4428 5173 5638 5268
\ m/c 2,01 2,35 2,62 2,82 2,95 3,00 2,96 2,62
q n/c 1153 1992 2966 3993 4983 5821 6344 5931
\ m/c 227 2,65 2,95 317 3,31 3,38 3,33 295
q n/c 1267 2189 3257 4385 5471 6390 6965 6514
\ m/c 2,50 2,91 3,24 3,48 3,64 3,71 3,65 3,24
q n/c 1374 2373 3529 4749 5924 6919 7542 7057
\ m/c 2,71 3,16 3,51 3,77 3,94 4,01 3,96 351
q nc 1473 2542 3780 5086 6344 7409 8077 7560
\ m/c 2,90 3,39 3,76 4,04 4,22 4,30 4,24 3,76
q n/c 1651 2848 4232 5693 7100 8291 9038 8465
\Y Mm/c 325 3,79 4,21 4,52 4,72 4,81 4,74 4,21
q n/c 1814 3126 4645 6246 7788 9094 9914 9289
\ Mm/c 3,57 4,16 4,62 4,96 5,18 527 5,20 4,62
q nc 1960 3378 5016 6745 8409 9818 | 10704 | 10033
\ Mm/c 3,86 4,50 4,99 5,35 5,59 5,69 5,62 4,99
q n/c 2099 3616 5368 7217 8996 | 10503 | 11452 | 10737
\ Mm/C 4,14 4,81 5,34 5,73 5,98 6,09 6,01 5,34
q n/c 2349 4044 6002 8066 | 10052 | 11736 | 12796 | 12003
\ m/c 4,63 5,38 597 6,40 6,69 6,81 6,71 597
q n/c 2572 4425 6565 8820 | 10991 | 12831 | 13991 | 13129
\ Mm/c 5,07 5,89 6,53 7,00 7,31 7,44 7,34 6,53
q n/c 2779 4779 7087 9520 | 11862 | 13848 | 15100 | 14175
\ Mm/c 5,48 6,36 7,05 7,56 7,89 8,03 7,92 7,05
q nc 2970 5105 7570 | 10167 | 12666 | 14786 | 16124 | 15140
\ m/c 5,85 6,80 7,53 8,07 8,43 8,57 8,46 7,53
q n/c 3312 5691 8435 | 11325 | 14107 | 16466 | 17957 | 16869
\ m/c 6,53 7,58 8,39 8,99 9,38 9,55 9,42 8,39
q nc 3695 6344 9400 | 12618 | 15714 | 18341 | 20003 | 18799
\ m/c 728 8,45 9,35 1002 | 1045 | 1064 | 1049 9,35
q n/c 4038 6930 | 10264 | 13775 | 17154 | 20021 | 21835 | 20528
\ m/c 7,96 9,23 1021 1094 | 11,41 11,61 1146 | 1021
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MpunoxeHue 2.

Ta6nv|Ha XUMUYECKON CTOMKOCTHU MaTeBVIaﬂOB no ISO/TR 10358

‘ Beluectso Bewuectso
ArpeccusHas Temnepa- ArpeccusHas Temnepa- ArpeccusHas . Temnepa-
cpena KoHueHTpaums Typa cpena KoHueHTpauns Typa i e cpena KoHueHTpauus Typa
Au,eTaﬂbEl.erm, 40% BOAOHbIN 20 y y AHUANH TEXH. YUCTbIA 20 %% %% BuWHHbIZ crvpT CTaHAapPTHbIA 20 y Yy
YKCYCHbI anbaerua p-p 40 - - - KOHbSIK 40 Yy Yy
40 Yy Y 60 - - 60 y Yy
60 Yy Yy 80 - - 80 - -
80 Yy - 100 - - 100 - -
100 H - MbllwbsikoBast 80% BOAHbIN 20 y y BpomucToBogopoa-  50% BoaHbIn 20 y y
AueTtoH TEXH. YCTbIN 20 Yy Yy Kncnota p-p Hasi kucnora p-p
40 Yy Y 40 M Y 40 Y Y
60 Yy M 60 M Yy 60 M y
80 - - 80 M - 80 - -
100 - - 100 - - 100 - -
1o 10% BoaHbIA p-p 20 Yy Yy Otunauetar TEXH. YUCTbIA 20 Yy y BytaaneH TEXH. YACTbIN 20 Yy Yy
40 M Yy - YKCYCHbI achvp 40 Yy Yy 40 Y -
60 Yy M 60 Yo Yy 60 M -
80 - - 80 - - 80 - -
100 - - 100 - - 100 - -
Xnopwg, amoMnHns HaCbILLIEHHbIA 20 Y Yy . TEXH. YACTbIN Bytan TEXH. YUCTbIN 20 Y \
OTUNOBbI CNIMPT 20 Yy y
40 Yy M 96% 40 - -
60 Yy Y 40 M Y 60 - -
80 Yy - 60 M Y 80 - -
100 %% - 80 Yy - 100 - -
MypasbuHas 10 50% BOAHbIN 20 y y 100 - - MacnsHas kucnota TEXH. YNCTbIN 20 Yy Yy
KucnoTa p-p OTnoBbin 3chmp TEXH. YCTbIN 20 Yy %% 40 - Yy
40 Yy Y 40 - - 60 - Yy
60 Yy M 60 - - 80 - -
80 - - 80 - - 100 - -
- 100 - - - 100 - - Xnopwa kanbuns Hacmm’ewjblm' 20 M y
Ammmak rasooGpasHsir, 20 y | v Conb 6apus BoAHeW p-p, 20 y | v soaReM
TEXH. YACTbIN nobasi (nro6oin) 40 Yy 2
40 Yy Y 40 Yy Y 60 Yy Yy
60 Yy M 60 Yy Y 80 M -
80 80 M - 100 M -
100 - - 100 - - XnopykcycHast 50%, BOAHbIN 20 y y
ALeTaT amMoHVs! BOAHbIV ;?-p, 20 y y CBVIHLIOBbIN 1 >:|e Kucnora, MoHo- p-p
noboi Beran cofepxaluuii 20 vy y 40 % %
40 v v apOMaTUH4ECKIX 60 y y
50 y y YrNeBoAoPOLOB 80 B R
80 y 40 i 100 - -
100 Y - :CO) H w TEXH. YMCTbI 20 Yy Yy
:’jhpﬂif‘:? 50% BOAHbI P-p 20 Yy Y 100 - - gg z i//
- yreKicrbii BeHsoiHas BOAHbI ;?-p, 20 y y 80 R _
AMMOHMIA 40 Y y Kucnota noboi 100 - -
60 Yy Y 40 y Y Xnopocopm TEXH. YUCTbI 20 Yy H
80 Y - 60 y 4 + TpMxnopmeTaH 40 - -
100 y | - 80 Y | - 60 B
Mppokeua BOAHbIN P-P, XON0A- 100 Y - 80 -
aMMOHUS! MBIl HACHILLIEHHbIVA 20 y y BeHzon TEXH. YCTbIN 20 Yy Yy 100 B N
- HawaTbIPHbIN 40 y gg H W XnopHas Boga HacblILLeHHas 20 %% Yy
cnvpT 40 - Yy
60 v |y 80 S 60 e
80 R 100 Sl 80 B
100 B _ SAHTapHas BOAHbIA E)—p, 20 v y 100 - -
Hutpat aMmoHmus 10% BofHbIN p-p 20 Yy Yy KonoTa oot Xpomosast 110 50% BoAHbIA
40 M Y 20 oYY
40 v v KvicnoTa p-p
60 vy [w 60 Yy | ¥ 40 H | H
80 | w | - 80 S 60
100 e _ 100 S 80 - -
BomHbI p-p, Mueo CTaH4apTHbIN 20 M Yy 100 N -
HaCbILLEHHbIN 20 Y Y 40 4 Y nioGas,
40 v | v 60 y | ¥ BOAHLI P-p 20 oW
60 y | w 80 - 40 I
0 | w | - 100 i 60 N
100 -l - Bypa BOHAIA P-p, 20 Y 80 S
N no6oin
dochaT aMMOHUS 8o p-p, 20 Yy Yy . 100 - -
no6on - TETPAGOPHOKNCIbIN CUHWNbHAS
e 40 Y Y TeXH. YMCTBIA 20 % y
40 Y Yy Kucnota
60 M Y 60 Yy M 40 Yy M
80 M - 80 M - 60 M Y
100 M - 100 Yy - 80 -
Cynbhra ammoHms BORHbIA PP, 20 y y BopHas kucrota BoRHblA p-p, 20 y y - 160 - -
no6on no6on [excTpuH CTaHAapTHbI 20 Yy M
40 M Y 40 M M 40 - Y
60 Yy Y 60 Yy Y 60 - Y
80 - 80 M 80 - -
100 - - 100 M - 100 - -
67
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BeLlectso Beuectso Belectso
ArpeccvBHas . Temnepa- ArpeccusHas Temnepa- ArpeccusH _ Temnepa-
KoHueHTpauus KoHueHTpaums KoHueHTpaumns
cpena Typa cpena Typa cpena Typa | nE
[uxnop6exaon TEXH. YNCTbIN 20 \2% %% Buxponar Kans HaCblU—levHHb‘Vly 20 y y
40 - - BOAHbIA P-p 100 - -
60 - - 40 Yy \% MeTunenxnopug, TEXH. YACTbIN 20 %% %%
80 - - 60 Y Yy 40 - -
100 - - 80 M - 60 - -
[vsens 20 %% Yy 100 y - 80 - -
40 - - XONOAHbI 100 - -
60 - %% Xnopat kanms HaCbILLEHHBI, 20 y Yy MeTnnaTunkeToH TEXH. YUCTbIA 20 Yy Yy
80 - - BOAHbIN P-p 40 YWYy
100 - - 40 M Yy 60 Yy H
[nn306yTUNKETOH TEXH. YNCTbIN 20 Y Y 60 Y Y 80 - -
40 - - 80 - - 100 - -
60 H H 100 - - Monoko 20 Y Yy
80 - - 6O, 40 v 2
100 . . Xnopwua Kanms BOHbIl p-p 20 Yy Yy 60 v y
[vokcaH TEXH. YUCTbIN 20 %% Y 40 Y Y 80 Y -
40 Yy M 60 M y 100 Y -
60 Yy Yy 80 Yy Mono4Hasi kucnota | 10%, BOAHbIA p-p 20 Y Yy
80 H - 100 Yy - 40 M Yy
100 - - XOMNOAHBI 60 Y y
Conb ans . Voanp kanns HaCbILLEHHbINA, 20 Y 2 80 v -
yrIoBpeHS BOAHbIV P-P 20 Yy Y BOBHbIA P-p 100 v -
40 M M 40 Y Y MHepanbHbie 20 y y
60 Yy Yy 60 Yy Yy macna,
80 - 80 - - He copepxaLLit
100 - - 100 - - apoMaTNHECKNX 40 y Yy
dToprcToBOAOPOA-| A0 40% BOAHbIN 20 y y Hutpar kanvs 50% BOAHbIN P-p 20 Y Yy YrneBOA0POA0B
Has kucnota p-p 40 y y 60 W oy
40 Yy M 60 Yy Y 80 - -
60 Yy Yy 80 - - 100 - -
80 - - 100 - - MwuHepanbHas Boga 20 y Yy
100 - XONoAHbI 40 Y Y
50% BOAHbIN P-p 20 Yy Yy Mepxnopat kans HaCbILLEHHbIN, 20 Yy Yy 60 y Yy
40 Yy M BOAHbIA P-p 80 Y -
60 Yy Yy 40 Yy Yy 100 Y
80 - - 60 Yy Yy KucnotHas cMeco 20 Yy Yy
100 - - 80 - - - cepHas Kucnorta 30% 40 %% Yy
70% BOAHbIN P-p 20 Yy Y 100 - - - thochopHas 60% 50 R R
40 - - MepmaHraHat XOnopHeIA KonoTd
60 - %% K:ﬁm HaCbILLLe“HHbIIﬁ, 20 Yy y - BOOa 10% 80 - -
80 - - BOAHbIN P-p 100 - -
— 100 - . 40 Y L4 Bpomar Hatpus ﬂmﬁ?m' 20 Yy Yy
dopmanbaerna 40% BOAHbIN P-p 20 Y Yy 60 Yy Yy BOAHbIN P-p
40 Yy M 80 - - 40 YW w
60 - M 100 - - 60 - -
80 - - Kpemnedopu- 80 - -
100 - - cToBOOPOAHAs 32% BopHbIV P-p 20 Yy Yy 100 - -
DoTONPOSBUTENb CTaHOapTHbIN 20 Yy Yy Kucnora 6o,
Xnopart HaTpust M 20 Yy Yy
40 Yy y 40 - y BOJHbIZ P-p
60 - Yy 60 - Y 40 M Yy
80 - - 80 - 60 Y Y
100 - - 100 - - 80 -
MmuuepvH TEXH. YNCTbIN 20 2 % [ByoKvCb yrnepoaa| TeXH. YACTbIA, Cyxon 20 Y Yy 100 - -
40 Yy M - yrnekvcnora 40 Yy Y Xriopua Harps: nroG?M, 20 y y
60 Yy Yy 60 Yy Yy BOAHbIN P-p
80 Yy - 80 Yy - - NoBapeHHas cosnb 40 y Yy
100 Yy - 100 - - 60 M Yy
MovesnHa A0 30% Bopel 20 v |y Llapckas soaka Kory, 1:3 20 H | H 80 Yl -
p-p no 1:6 100 - -
40 L4 Y 40 - - Xnopua HaTpus paa6aan?HHb|ﬁ, 20 Yy Yy
60 Yy Yy 60 - - BOAHbIN pP-p
80 80 - - 40 Y -
100 - - 100 - - 60 Yy -
Moaras HacTovika 6,5% hon B 2 y y MetaH _ TEeXH. YUCTbIN 20 y y 80 7 N
aTaHone F NPUPOAHBIV ra3 40 - - 100 - -
40 - - 60 - - Auncynsdut Hatpus | oo, BOAHbIN p-p 20 Y Yy
60 - H 80 - - 40 - -
80 - - 100 - - 60 - -
100 - - Metaron nobon 20 Yy Yy 80 - -
TMApOKGWT Kaswst 50% BOAHbIN 20 y y F METUNAaNKOroNb 40 Yy Yy 100 - -
p-p 60 M M Mapocynbhut 20 y y
- pacTBOp eaKoro 10 y y 80 - - Hatpus
Kanvs 100 - - - rmgpocynbduT 10%, BOAHbIN P-p 40 M Yy
60 Yy Yy Metunxnopug TEXH. YNCTbIN 20 H %% 60 Yy M
80 Yy - 40 - - 80 - -
100 Yy - 60 - - 100 - -
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BeuecTtBo BeuecTtBo
ArpeccuBHast Temnepa- ArpeccuBHast Temnepa- ArpeccuBHast . Temnepa-
cpena KoHueHTpaums Typa cpena KoHueHTpaunsa Typa cpena KoHueHTpauus Typa
XONOAHbIA
HuTtput Hatpus HaCbILLEHHbIN, 20 Yy Y 100 - - 100 - -
BOAHbIA P-p MepxnopatuneH TEXH. YUCTbI 20 Yy %% P1yTb YUCTBIN 20 Y Yy
40 - - - TeTpaxnopaTuneH 40 - - 40 - -
60 - - 60 - - 60 - -
80 - - 80 - - 80 - -
100 - - 100 - - 100 - -
XOMOAHbI XnopHas Kucnota 10%, BOAHbIV P-p 20 Yy Yy XOMOAHIiA
docdar HaTpus HaCbILLEHHbIN, 20 Yy Y 40 Yy Y Conu pTyTn HaCbILLEHHbI, 20 v Yy
BOAHbI P-p 60 y y BOAHbIA P-P
40 Yy M 80 - - 40 M Yy
60 y M 100 - - 60 Yy Yy
80 Yy - 70%, BOAHbI P-p 20 Yy Yy 80 - -
100 Yy - 40 H Yy 100 - -
XOMOAHbI 60 H AsoTHas kucnota | 6,3%, BofHbI p-p 20 Y Yy
Cynbhat HaTpus HaCbILLIEHHbIA, 20 vy Y 80 = - 40 - Yy
BOAHbIN P-p 100 - - 60 Wy
- CepH?KMCJ‘IbWI 40 y y MeTponenHbii T 20 y 80 - -
HaTpwWiA adup 100 - -
60 Y Y 40 4 %% 100 40%, BOAHbIN P-p| 20 2% \2%
80 Yy - 60 YW vy 40 - -
100 - 80 - - 60 H H
XONOAHbI 100 - - 80 -
Cynbhup, HaTpus HaChbILLIEHHBINA, 20 Yy % Metponeym TEXH. YMCTbIN 20 M Yy 100 - -
BOHbIA P-p 40 %% % 65%, BOAHbI P-p 20 H %%
40 Yy M 60 YwWo| W 40 - H
60 Yy M 80 - - 60 -
80 - - 100 - - 80 - -
100 R ®eron Ao 10%, 20 Y 100 —
H?TDOHOBMVI o 1(2%’ 20 v v BOAHbIV P-P 100% 20 H H
LWENoK BOAHbIN P-p 40 y Yy 40 R -
- rMapoKcng, HaTpust 40 Y Y 60 Yy %% 60 - -
- KaycTn4eckas copga 60 v v 80 - - 80 - -
80 Yy 100 - - 100 - -
100 M - I ConsHas kvucnota 5%, BOAHbI p- 20 Y Yy
110 40%, eron BC'JQ:HSE/;LD 20 Y Y : e 40 Y Yy
BOAHbIA p-p 20 Y Y 40 y Yy 60 Yy Yy
40 Yy M 60 M Yy 80 Yy -
60 Yy Y 80 - - 100 - -
80 Y 100 . 10%, BOAOHBI P-p 20 Yy Yy
100 \% - Xnopwap! ocdopal 20 % 2
Ao 50%, 20 |y |y 40 S 0 |y |y
BOAHbIN P-p - NeHTaxnopup 60 w |y 60 Wy
40 y y poccpopa 80 %% -
60 Yy M 80 - - 100 - -
80 Yy - 100 - - no Sq%, 20 v v
100 Y - ®ocopHast 1o SQ%, 20 y y BOfHbIA p-p
JKvipbl 1 macna, 20 y y Kucnora BOAHbIN P-p 40 Yy Yy
pacTuTenbHble 40 2 v 60 2% Y
40 M %4 60 M Yy 80 H -
60 Yy - 80 Y 100 - -
80 - - 100 - - 36%, BOAHbI p-p 20 % Yy
100 - - £0 50%, 2 v |y 40 w |y
sonesas XONOAHbIA BOAHbIN P-p 60 H Y
Ejiﬂma HaCbILLI.eNHHb\VI, 20 v Y 40 \% 2 80 - -
BOAHBIA P-P 60 Yy Yy 100 - -
40 \% Yy 80 - - Kvcnopog TEXH. YACTbIA 20 v Y
60 Yy Y 100 - - 40 - Y
80 - - 85%, BofHbI P-p 20 M Yy 60 YWo| Y
100 - - 40 M Yy 80 - -
O30H 10 2%, B BO3[yxe 20 Yy %% 60 M Yy 100 - -
40 H H 80 M - Cepa TEXH. YNCTBIN 20 M M
60 - 100 Yy - 40 Y Yy
80 - - MponaH TEXH. YUCTbIN 20 Yy Yy 60 Yy Yy
100 - - KUOKMIA 40 - - 80 Y -
XONOAHbIA 60 - - 100 - -
HaCbILLEHHBIA, 20 vy %% 80 - - [ByoKviCh cepebl TEXH. YUCTbI, CyxoW 20 Y Yy
BOAHbIN p-p 100 - - 40 M Yy
40 H H TEXH. YUCTbI 20 M Yy 60 Y Yy
60 - - razoobpasHbiii 40 - - 80 - -
80 - 60 - - 100 - -
100 - - 80 - - 060, BNaXHbIN 20 Y Yy
MansMoBoe Macno 20 Yy Y 100 - - 40 Yy Yy
- NasbMOsPOBOe 0 y y Mponaxon TEXH. YNCTbIN 20 v Y 60 Yy Yy
Macsno n- v iso- 40 M Yy 80 - -
60 YW oy 60 Yy M 100 - -
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Beluecteo BeuiecTtBo BelectBo
ArpeccviBHas Temnepa- ArpeccuBHast Temnepa- ArpeccuBHast Temnepa-
KoHueHTpauus KoHueHTpaums KoHueHTpaums
cpena Typa | ne cpepa Typa cpefa Typa | ne
TOXH. WICTbM 20 H H Creapurosas TEXH. YCTbIN 20 Yy \% Bura, kpacHisie v CTaHOapTHbIA 20 % Yy
SKUOKUIA 40 - - KucnoTa Genble
60 - - 40 - - 40 Y Yy
80 - - 60 YW | W 60 M Yy
100 - - 80 - - 80 - -
Cynbhua, HaTpust 20 Yy Yy 100 - - 100 - -
40 2 3% XKvp TEXH. YCTbIN 20 Yy % BuHHbBIZ ykCyC CTaHOapTHbIA 20 % Yy
60 Yy Y 40 Yy Yy - yKeyc 40 Yy Yy
80 - - 60 Yy M 60 M Yy
100 - - 80 - 80 Y -
CepHasi kucnota Ao 49%' 20 2 2 — 100 - - 100 - -
BOAHbIV P-P 2KvBr4Hoe Macno TEXH. YACTbIN 20 H 2% nobast
BuHHas kucnota o 20 Yy y
40 Yy Yy 40 - Yy BOAHbIA P-p
60 Yy Yy 60 - - 40 Yy Yy
80 80 - 60 M Y
100 - - 100 - - 80
1o 6(3%, 20 y y Tonyon TEXH. YUCTbI 20 %% %% 100 - -
BOARLI PP 40 H - Conu unHKa mOG?M' 20 Y Yy
40 Yy M 60 - H BOAHbIM P-p
60 Yy M 80 - - 40 M Yy
80 100 - - 60 y y
100 - - YpuHa 20 Yy Yy 80 - -
no 8(3%, 20 v v 40 y Y 100 - -
BOAHbBIV P-pP 60 2 2 JnmorHas kucnota | 10%, BOAHbIA p-p 20 v 4
40 Yy M 80 - - 40 M Yy
60 YW oy 100 - - 60 Y Y
80 - - BagenvH TEXH. YNCTbIN 20 M Yy 80 Yy -
100 - - 40 - - 100 Y -
90%, BOAHbIA P-p 20 %% %% 60 %% H CaxapHblii cvpon CTaHAapTHbIA 20 Y Yy
40 - - 80 - - 40 y Yy
60 - - 100 - - 60 Y Yy
80 - - MotoLme 06bl4HbIE ANs 20 y y 80 M -
100 - - cpeacTea MOIOLLIMX PacTBOPOB 100 M -
96%, BOAHbIN p-p 20 H H 40 Yy Yy
40 - - 60 Yy Y o
o | - |- o | v| | [lodgcHeHne o6o3Ha4eHNN
80 - - 100 - -
100 - - Bona 20 4 Y YCTONUMBbIN
Ceposopopon TEXH. Y1CTbIN 20 Yy Yy . necTivpoBaHkas 40 y y VCOBHO YCTONIMBBIN
40 Y y HeycToitumebin
60 Yy Yy - AevoHV3VpoBaHHast 60 M Yy He Tectvposanocs
80 - - - obecconeHHas 80 Yy -
100 - - 100 Yy -
HaCb\LLleVHHbIPI, 20 y y Boga,
BOAHbIV P-P nuTeesas Boaa, 20 2 2
40 % vy XJI0pVpoBaHHast
60 Yy Yy 40 Yy Y
80 60 Yy Y
100 - - 80 Yy
CepHucTas HaCb\LLlevHHbIVI, 20 y y 100 Yy -
KucnoTa BOAHbLIA P-p Bopopog, TEXH. YUCTbIA 20 Yy Yy
40 y M 40 Yy Yy
60 Yy Yy 60 Yy Y
80 80 - -
100 - - 100 H -
Osepran soaa, 20 2 v Mepoxcup, 10%, BOAHbBIN P-p 20 2 Y
MopcKast Boaa BOZOpOAa
40 Yy Yy 40 Yy Y
60 Yy M 60 Yy Yy
80 Yy - 80 -
100 Yy - 100 - -
MbINbHBIA PacTBOp | OGO, BOAHBIA p-p 20 Yy Y 30%, BOAHbI p-p 20 2 Yy
40 Yy M 40 Yy Yy
60 Yy Yy 60 Yy Yy
80 - 80 - -
100 - - 100 - -
BepeTéHHoe macno 20 Yy Yy 50%, BOAHbIN p-p 20 - Yy
40 Yy - 40 - -
60 H Yy 60 - -
80 Yy - 80 - -
100 Y - 100 - -
CrnMpTHbIE HAMUTKK oK. 40% 20 Yy Yy 90%, BOAHbIN P-p 20 H Yy
STUANKOrO/b 40 - - 40 - -
60 - - 60 - H
80 - - 80 - -
100 - - 100 - -
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