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O KkoMnaHum
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MockoBckun 3aBop, FDplast gBRsieTcs KpymHbIM POCCUNCKUM MPOUSBOOUTENEM WHXXEHEPHbBIX CUCTEM OE3HaNOPHOM

KaHanusaumn. Beca npoayKumst NponsBoaUTCSA Ha BbICOKOTOYHbBIX NIMHUSIX U3 BbICOKOKAYECTBEHHbBIX CEPTUPULIMPOBAHHBLIX
MapoK NOM3TUNEHa MPOU3BOACTBA [a3npoM, KasaHbOpPreuHTES 1 nonMnponmneHa mapku Borealis.

BbICOKOE Ka4eCTBO NPOoayKUMN MOLATBEPXKAEHO CepTudmrKaTamm, OTMEHYEHO Harpagamu, guniomamm Poccunckoro oHaga
3alMTblI NpaB NoTpeduTenen, MefgansMm U NOYETHbIMU rpaMoTaM MHOMX BbICTaBOK 1 (hopyMOB. [MpoayKumsa NpoxoauT
MCMbITaHNs B COOCTBEHHOWM nabopaTopun Mo KOHTPOSTO KadecTBa. 3aBof FDplast cotpyaH4aeT co MHOMMM CTPOUTENBHO-
MOHTaXXHbIMU 11 TOProBbIMW OpraH13aLvsaMi. 3aBo, UMeeT ANNepOoB U KNMMEHTOB Kak B Poccuin, Tak 1 B cTpaHax CHI.
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www.fdplast.ru

l'on ocHoBaHua MockoBcekoro 3asofa FDplast. OTKpbITO Npor3BOACTBO MOAVMPONUIEHOBBIX TPYO 1 (PUTUHIOB.

PaclumpeHne accopTumeHTa (OUTUHIOB; BCSA MPOAYKLMS 13 MOMMMPOMNUNeHa cTana BbiNycKaTbCs B CEPOM
1 6enoM LBeTe. 3anyLeHO NPon3BOACTBO (DUTUHIOB C METAINIMHECKON 3aKNaaHOM YacTbo.

3anyck B MpoV3BOACTBO MONMMNPONUIEHOBLIX TPYD, apMUPOBaHHbIX antoMuHrem Standart.

ACCOPTUMEHT (DUTUHIOB 13 MONUMPONUEHa yBennYMncs B 3 pasa. Havanocb npomsBoacTBO NOAMAPONMAEHOBOW
Tpy6bl B ByxTe.

Havano npoussoacTea NoAMMPONUAEHOBLIX (DUTUHIOB AMaMeTPOM OT 75 oo 160 M.

3anyck B NpOM3BOACTBO NOAUSTUNEHOBBIX FOPPUPOBAHHbLIX TRYO A5 XO39NCTBEHHO-ObITOBOM 1 IMBHEBOW 6E3-
HaMOPHOW KaHanMaaLum.

Havanock Npon3BoACTBO NOMMMAPOMUIEHOBBIX TPYO C BHYTPREHHM apMUPOBaHEM atoMUHKeM Premium.
OpraHr3oBaHO NPOM3BOACTBO MHOMOCOMHbBIX MOAMMPONMIEHOBbIX TPYO, apMUPOBAHHBIX CTEKTOBOSTIOKHOM.
3anyck B Mpou3BOACTBO rohprpoBaHHON ABYXCAOMHON Tpybbl anametpamu 110 1 160 D.

Bbinyck rodprpoBaHHbIx apMmnpoBaHHbix Tpyo FD ARM gnameTtpom ot 1000 0o 2400 MM C KONbLEBOW XXECTKOCTHIO
0o SN16.

OTKpbITVE yHaCcTKa Mo NPOU3BOACTBY KOMOALIEB, (DUTUHIOB [N roppUpPOBaHHbIX TPYO.

OCBOEH BbIMYCK MOAVAPOMUIEHOBbLIX TRYO, apMUPOBAHHBLIX CTEKIOBOIOKHOM C HOMWHASIbHBIM OaBfeHnEM
PN 25. Ha4yato npon3BogctBo MeTaIoNONMMEPHbIX JTFOKOB U CBapPO4HbIX MPYTKOB.

PaspaboTtaHa 1 BHegpeHa NHNS no NpousBoacTey nnctos MHL.

OcBoeHa HOBas cepus ropprpoBaHHbIX TRYO C HOMUHANOM MO Hapy»xHOMY AnameTtpy (OD). Havato nmpowsBoa-
CTBO OpeHarKHOW rohpupoBaHHOM TPyObl 1 BbICOKOTOYHOMO NnacTuka ana 3D nevatu.

3anyck B MPON3BOACTBO ABYXCMOMHOW rohpupoBaHHom Tpybbl FD ECO.
YBenmyeHne npon3BOACTBEHHbIX MOLLHOCTEWN.

PacuwupeHne nponsBoacTBa ABYXCAOMHOM rodpurpoBaHHon Tpydel no OD ot 630 go 1200 mm. 3anyck B nNpo-
N3BOACTBO PbDKEN ABYXCNOVHOW rohpupoBaHHOM Tpy6bl n3 nonvatuneHa SN6 - SN7 anameTtpom 368/315 mm.
Hayano nponssoacTsa ropprpoBaHHOM TpyObl U3 MOAMAPONMUIeHa.

PacLunpeHre npon3BoacTBa ropupoBaHHON TPYOb! U3 MOAMAPONMIEHA C KOMbLIEBOW XXECTKOCTLIO A0 SN16.
3anyck B MpOon3BOACTBO CrivpanbHoBUTOM Tpydbl FD SVT 1 konogues FD SVT.

Paclumperne npovdeoacTtea konodues FD SVT: kaHanm3aumoHHble, BOOOMPOBOAHbIE, kKabenbHble.

Havano npon3BoAacTBa KOMMPECCUOHHBIX (OUTUHIOB, CripaibHOBUTOM TRYObl FD SVT ¢ pe3bboi.
PacuwmpeHve NMHenKkin KOMMpPeCCUOHHbIX (PUTWHIOB. Havano npons3BoacTBa aNekTpOCBapHbIX MydT.
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TEXHUHECKUE XAPAKTEPUCTUKU

TPYB, PUTUHITOB, KOJIOALEB FD




ByxcnounHbie rocppupoBaHHble TpyObl FD n3 nonnatuneHa

Tun: OBYXCNOWMHbIE rOPPUPOBaHHbIE TPYOb! C MOHONUTHBLIM PacTPyooM
KonbueBas xecTkocTb: SN6 - SN7, SN8 - SN9

Matepuan: nonmatnneH H13koro gasneHns (MHL)

LiBeT: Hapy>kHasi CTeHKa - YepHasi, BHYTPEHHSIA CTeHKa — benas
Cnoco6 coeauHeHUst: pPacTpybHOE COEAVHEHVE C YMIOTHUTENbHbIM

KOJbLIOM

"

O6nacTb NpUMEHEHUSA: BOLOOTBEOSHVE MPON3BOACTBEHHbIX CTOKOB

- e oy, .
MPOMBILLUNEHHbBIX  NPeanpuATUn, 6e3HanopHme noa3emMHble CUCTEMbI ﬁh{lj

| I.JI-HI AT al e

XO3ANCTBEHHO-ObITOBOW KaHanusauum, CUCTeMbl BOLOOTBEOEHUSA

OOX[OEBbIX OCaAKOB 1 MPYHTOBbLIX BO, CO3[4aHNe CKBaXKWH, BOAOMPO-

BOb! 419 XONOAHOMO BOAOCHAOXKEHMUS ! I v
AnameTpbl: 110-1200 OD, 110-800 ID

. i
SN6 - SN7

HAPYXC DMAM-©) | 230 | 250 | 200 | 315 | 340 | 400 | 460 | 500 | 575 | 630 | 695 | 800 | 923 | 1000 1200

BHYTP. IVAM. (d),
MM

SN8 - SN9

HAPYAC RAM-©) 1 410 | 133 | 160 | 190 | 200 | 230 | 250 | 290 | 315 | 340 | 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 | 343 | 400 | 427 | 500 | 535 | 600 | 687 | 800 | 851 | 1030

OnuHa Tpy6bl: 663 pactpyba 6 MeTPOB, C pacTpybom 6,2 meTpa

nuHa Tpy6bl @ 630/535 cocTaBnsieT 6,6 M ¢ pacTpybom, 6,3 m 6e3 pacTpyba

OnnHa Tpybel @ 800/687 cocTtasnseT 6,5 M ¢ pacTpybom, 6,2 M 6e3 pacTpybda

OnvHa Tpy6sl @ 1000/851, @ 1200/1030 cocTaBngeT 6,5 M ¢ pacTpybom, 6,1 m 6e3 pactpyba
Tpybbl ¢ Hapy>kHbIM anameTpom oT 110 go 500 umetoT anmHy 6 m + 0,1

MpeunmywecrtBa:
e Bbicokas xumMmyeckas CTOMKOCTb K AENCTBUIO KUCNOT U LLENOYEN.

e He noaBep>XeHbl KOpPO3uK.
e MakcumanbHasa Temneparypa TpaHcrnopTupyemon cpepl +40 °C.

e Bbicokast nporyckHasi CrnocobHOCTb Grarofapst rafKov BHYTPEHHe NOBepXHOCTY, YTO NpenoTBpallasT 3apacTaHue
BHYTPEHHEro MPOXOAHOro OTBEPCTYS, 3aKyMOpPKy TPyGOonpoBoaa.

e [lpocTOTa MOHTavKa brarogapst PacTPyOHOMY COeONHEHMIO.

HopmaTuBHas AOKyMeHTauus:
FOCT P 54475-2011, TY 2248-001-99718665-2008

www.fdplast.ru °



ByxcnonHbie roppmpoBaHHbie TPpybbl FD 13 nonuatnneHa

Tun: OBYXCNOMHbIE rOOPUPOBaHHbIE TPYObI C pacTpybom 1 6e3 pacTpyba

KonbueBas xxecTtkocTb: SNG - SN7

MaTepuan: nonnatuneH H1M3koro gasneHna (MHL)

LiBeT: Hapy>XHast CTeHKa - pbiXKasi, BHYTPEHHSIS CTeHka — 6enast

Cnoco6 coeguHeHUsi: PacTpybHOE CoeaVHEHME C YNIOTHUTEbHbLIM

KOJ1IbLIOM

O6nacTtb NpUMEHeHUst: 6e3HaNoOpHblE MOA3EMHbIE CUCTEMbI XO3SNCT-

BEHHO-ObITOBOV KaHanMsauun, CUCTeMbl BOOOOTBEAEHNS OOXAEBbIX

0CafKOB W MPYHTOBLIX BO, CO3[AaHME CKBaKMH, KOMOALIEB
AnameTpbl: 368/315 D
AnnHa Tpy6bl: 63 pacTpyba 6 METPOB, C pacTpybom 6,2 meTpa

MpeumywiecTtBa:

Bbicokasi xummnyeckasi CTOMKOCTb K AENCTBUKO KUCIOT U LLIENOYEN.

He nonsep>keHbl kopposunn.

MakcumanbHas Temnepartypa TpaHcnopTupyemon cpenbl +40 °C.

RS v 0

Bbicokas mponyckHasa cnocobHOCTb Grarogapst MMaaKom BHYTPEHHEN MOBEPXHOCTU, YTO MPEOOTBPALLAET 3apacTaHue
BHYTPEHHEro NpOXo4HOro OTBEPCTUS, 3aKyMNOpKy TpybonpoBoaa.

Hage)XHOCTb CUCTEMBI 1 IErKOCTb MOHTaXKA Griarofapst pacTpyoHOMY coeanHerno. CoeanHere TpyO OCyLLECTBISETCS

C NMOMOLLbIKO OAHOIo yryIOTHATENIBHOIO KosibLa.

MpocToTa TPaHCMOPTUPOBKN 1 CKIIaAMPOBaHNS BCeACTBME HEOOSbLLOMO Beca.

Cpok cny>x6bl 6onee 50 ner.

HopmaTtuBHasa goKymeHTauums:

FOCT P 54475-2011, TY 2248-001-99718665-2008
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IByxcnonHblie roppmpoBaHHbie Tpybbl FD 13 nonunponunneHa
___________________________________________________________________________________________________________________|

Tun: OBYXCNOVHbIE rOPUPOBaHHbIE TPYObI C pacTpybom
KonbueBas xectkocTb: SN8, SN10, SN12, SN14, SN16
Matepuman: nonnponuneH-61oKcConoaMmep

LiBeT: KMpMNYHbIN - HAPY>KHasA CTEHKA, BenbIi — BHYTPEHHSASA CTEHKA

Cnoco6 coepuHeHUs: pacTpybHoe coeauHeHue C YNNOTHUTENbHbIM i

KOSbLLOM
O6nacTb NpUMEHeHUst: Ge3HANOPHbIE NOO3EMHbIE CUCTEMbI XO3ANCT-
BEHHO-ObITOBOV KaHaM3aLWM, CUCTEMbI BOAOOTBEAEHVS MPOMbILLINIEHHbIX

CTOKOB, 6e3HanopHbIe CUCTEeMbl BOOOOTBEAEHNS OOXKOEBbIX 0CaaKOB, {
L

OPEHaXKHbIE CUCTEMbI ON151 OTBEAEHWSA MPYHTOBbLIX BOA, BEHTUNSALIMOHHbIE
CUCTEMBI
AnameTpbl: 110-1200 OD, 110-800 ID

SN8, SN10, SN12, SN14, SN16

HAPYX. [INAM. (D),

MM 110 | 133 | 160 | 190 | 200 | 230 | 250 | 290 | 315 | 340 | 400 | 460 | 500 | 575 | 630 | 695 | 800 | 923 | 1000 | 1200

BHYTP. IVAM. (d),

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

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

OnvHa Tpybbl @ 630/535 cocTaBngeT 6,6 M ¢ pacTpybom, 6,3 M 6e3 pacTpybda

OnvHa Tpy6sl @ 800/687 coctaBnsieT 6,5 M ¢ pacTpybom, 6,2 m 6e3 pacTpyba

OnuHa Tpy6sl @ 1000/851, @ 1200/1030 coctaBngaeT 6,5 M ¢ pactpybom, 6,1 m 6e3 pacTtpyba
3akasHble nosuumn: Tpyobl anameTpamu oT 630/535 no 1200/1030 SN10, SN16

Bo3MOXHO Npon3BOACTBO TPYD pa3HbiX ANAMETPOB U C Pa3HOM KOMbLIEBOM XKECTKOCTHIO

MpeunmywiecrTBa:
* Bbicokas XMMMYeckas CTOMKOCTb K OEUCTBUIO arpeccuBHbIX cpep, (0o pH 12).

e Bbicokasi yCTOM4YMBOCTb K ynbTpaduoneTy U CTUpaHMiO Nof BO3AENCTBMEM abpasdnBHbIX MaTeEPUasioB.
* He noaBep>keHbl KOPPO3UM.
¢ Bbicokasi TepMOyCTOMUMBOCTD (paboumii pexkum oT -20 °C go +60 °C, npu padoBbIx 3a5mnoBbix copocax Ao +95 °C).

¢ [lpocToTa Norpy3ku 1 TpaHCNOPTUPOBKN. He TpebyeTcs Ncnonb3oBaHne cneumanianpoBaHHON TEXHVKL 718 MOHTaxXa
N NepemMeLLieHVs.

e Yno6CTBO MOHTaXKa U HaZIEXKHOCTb CUCTEMbI. PacTpybHoe coeauHeHne He TpebyeT MCToNb30BaHWsi CBapKU.
e TpyObl COBAMHSAOTCS MEXIY COOOM MNPV MOMOLLIY OAHOMO YMIOTHUTENBHOMO KosbLia.
e B0O3MOXHOCTb MOArOHKM AJIMHbI TPYObl HA MECTE CTPOUTENLCTBA. Tpyba NIErko PeXeTcs Mpw NoMOLLM MSbI.

HopmaTtusHasa goKymeHTauus:
FOCT P 54475-2011, TY 22.21.21-004-16042271-2019

www.fdplast.ru !



MHorocnouHble rodppupoBaHHbie Tpyosl FD ARM

Tun: MHOrOCNOMHbIE apMUPOBaHHbIE FOMPUPOBAHHbIE TPYObI

KonbueBas xxectkocTb: SN8, SN10, SN16

Marepuan: nonmaTuieH HU3Koro Jasnenus (MHL), ctansHas neHTa

Cnoco6 coepguHEHUsA: CBapHOe coeduHeHune ¢ 06a3aTesibHbIM

1NCMOMb30BaHMEM BIEKTPOCBAPHON 1 TEPMOYCaL04HOM MydhT
O6GnacTb NPUMEHEHUN: BOOOOTBEAEHWNE MPOV3BOACTBEHHbIX CTOKOB

MPOOMBILLJTEHHbIX I'Ip@,ﬂ,['lpl/lﬂTl/lVl, 663HaﬂOprle noagsemMHble CUCTEMbI

XO3SMCTBEHHO-ObITOBOM  KaHanu3awumu,

CNCTEMDI

BOOOOTBEOAEHUA

OOXOEBBLIX OCaAKOB W IMOYHTOBbIX BOM, BOOOOTBEAEHNE PEK; B TPRYAHbIX

NMPUPOAOHbLIX YCIIOBUAX, B CEeNCMOaKTVBHbIX pernoHax

AunameTtpbl: 1000-2400 ID

SN8, SN10, SN16

HAPYZC MM 1110 | 1325 | 1525 | 1640 | 1740 | 1960 | 2185 | 2385 | 2585
BryTR FUA. 1000 | 1200 | 1400 | 1500 | 1600 | 1800 | 2000 | 2200 & 2400

AnuvHa TpyObl: 6 METPOB

Mpeumywecra:

ApMupoBaHue cTanbHo
nnacTuHoi V-o6pasHoit (hopmbl

p

[

e —

S

Bbicokast konbLeBas »eCTKOCTb. [podunb Tpybbl UMEET CTaslbHYO BCTaBKY Barofaps Yemy yBeNMHMBaeTcs Kosb-

LIeBast >XECTKOCTb TPYObl 6€3 ee YTONLIEHWS.
OTCyTCTBYIOT KOPPO3MOHHbIE 06Pa30BaHNSA 11 OT/IOKEHVIS.

Bbicokasi XuMmyeckasa CTOMKOCTb K OENCTBUO KUCMOT U LLIENOYEN.

Bbicokasi nponyckHast cnocobHOCTb Bnarogaps mMaaKkov BHYTPEHHEN CTEHKE TPyObl.

MakcunmanbHas Temnepartypa TpaHcnoptTupyemon cpenbl +40 °C.

Cpok akcnnyaTtaumm 6onee 50 neT.

HopmaTuBHas goKyMeHTauus:
FOCT P 54475-2011, TY 2248-001-38314882-2012

MponseseneHo B Poccum



CnunpanbHoBuTble Tpy6bl FD SVT

Tun: cnnpanbHOBUTbIE TRYObI

KonbueBas xecTkocTb: SN2, SN4, SN6, SN8, SN12, SN16
MaTtepuan: nonnmatuneH H13koro gasneHns (MHL)

LiBeT: Hapy>kHasi 1 BHYTPEHHSS CTEHKM YEPHOro LIBETA

Cnoco6 coepuHeHNsA: coeayHeHe CBaPKOW BCThIK W MyTEM CBUH-
4YMBaHUS C 06A3aTeNbHOM FEPMETU3ALMEN LLIBOB C MOMOLLIbIO KOMMNEKTa

Ona repMmeTmnaadnin
O6nacTb npuMmeHeHunsA: CTPOUTENBCTBO MarncTpasbHbIX CeTen Xo3si-

CTBEHHO-ObITOBOMO BOAOOTBEAEHVS, CUCTEM JIMBHEBOIO BOAOOTBEAEHWS,
oTBefeHNe MpPOMbILLJIEHHbIX CTOKOB, peHOBaUA WN3HOLUEHHbIX pr60-
NMpoBOAOB, CTPOUTENBbCTBO AOPEHAKHbBLIX CUCTEM NHOOON CNOXKHOCTW, npo-

Knagka TpyObl Ha TEPPUTOPUAX C MOABUXKHBIMU TOYHTaMK, U3rOTOBMEHVE

KOMnoAuUEeEB, PE3EPBYAPOB.
AnameTpbl: 500-3000 ID

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

IVAMETP (d), IVAMETP (d),

* Hapy>xHbin gnametp Tpy6 FD SVT npnBoamnTcst CApaBoYHO 1 MOXET ObITb U3MEHEH C COBMOAEHNEM 3aABNEHHOW KONbLIEBON XKECTKOCTY.
BoamoxkHo nporaBoacTso Tpybbl SN12, a Takxke SN<2 (FD SVT MIN)

AnnHa TpyGbl: 6 MeTPOB

MpeunmywecrtBa:
e Bbicokas XMMmyecKasi CTOMKOCTb K OENCTBUIO arpeCcCuBHbIX CPeL,.

e Bbicokas CTOMKOCTb K UCTMPaHUIO MaTepuarna nog BO3nencTBreM abpasunBHbIX MaTeprasos.
¢ [oBbiLLEHHasI MPOMNyCKHast CroCcO6HOCTL Gnarofaps rMaakM BHYTPEHHUM CTEHKaM TPyOb!.

e Temnepatypa CTOYHbIX BOA He OO/MKHa npeBbiath +60 °C  (Mpy KpaTKoOBPEMEHHbIX 3anmnoBbix copocax Ao +80 °C).
Temnepatypa MoHTaxka: ot -10 °C go +40 °C.

® Jlerkoctb TPaAHCMNOPTNPOBKN 1 MOHTaxKa BCieacTBne HebOoMbLLOrO Beca KOHCTPYKUMW  Tpn BbICOKOW KOJSIbLIEBOW
JKECTKOCTW.

e CpoK aKcnayaTauum npoayKLmn coctaenaeT 6onee 50 net.

HopmatuBHasa goKymeHTauums:
FOCT P 54475 - 2011

www.fdplast.ru



DpeHaxHble Tpybbl B reotekcTune FD

Tun: ogHocnoHas neptoprpoBaHHas roppupoBaHHas Tpyba
KonbueBasi xecTKocTb: SN8

MaTepuan: nonnatuneH H1M3koro gasneHna (NMHL), UV reotekctunnb
LiBeT: YepHbin

Cnoco6 coeaguHeHUs: COeVIHEHNE C MOMOLLIBO COEANHUTENBHON MydDThl
O6nacTb NPUMEHeHUsA: BOOOOTBEAEHWE MPYHTOBbLIX BOf, AOXAEBbIX
0CafKOB, 3aLlMTa MOCTPOEK, YHaCTKOB OT U30bITOYHOM Barn, CE30HHOIO
nogbema rpyHTOBbIX BOA,

AwnameTpobl: 110, 160, 200 OD

OOHOCJIOMHASA OPEHAXKHASA TPYBA C MEP®OPALIMEN U UV FTEOTEKCTUJIEM

HAPYXX. INAM., 110 160 200
MM
BHYTP. AVAM.,
> 94 136 171
BYXTA, M 50 50 25
MpeunmywiecTtBa:

e Bbicokas xnumMmyeckas CTOMKOCTb K AENCTBUIO KUCNOT U LLENOYEN.

e He noaBep>keHbl KOPPO3UMK.

e Tpyba nmeeT 3almnTHOE UNBTPYIOLLIEE MOKPbITME U3 UV reoTekCTUNA, MPeaoxXpaHsitoLLee OTBEPCTUS OPEHAKHON TRYObI

OT 3abVBaHNA 3eMnen.

e [IpocToTa TPaHCMOPTUPOBKM U MOHTaXKa. Tpyba HamaTtbiBaeTcs B OyxTbl Mo 25, 50 METPOB, YTO MUHUMU3NPYET

KONMNYECTBO CTbIKOB.
* HebonbLUOW BeC.

e CpoK aKcnyatauum cocTtasnset 6onee 50 ner.

HopmaTuBHasi [OKYMeHTauus:
FOCT P 54475-2011
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DOUTUHI ONs ABYXCNONHbIX roppupoBaHHbIX TPy6 FD

Tvn: OByXCNOMHblE rOPPUPOBaHHbIE (DUTUHIU, CBapHbIE

MaTtepwuan: NonMaTUneH H1U3Koro gasnenus (MHI)

KonbueBas xecTkocTb: SN8

OGnacTb NpUMEHEHUNA: 0715 OTBETB/IEHNS, MOBOPOTA 1 Pa3BeTBAeHMSA TPybonpoBoaa
AnameTpsbi: 110-400 OD, 110-400 ID

- oTBO[M 15 °OD oTBO[ 15 °ID
. AWAMETP PA3MEPbI OWAMETP PA3MEPbI
HAP./BH., HAP/BH.,
el v o - [Ree Al R e
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
OTBOJ, 30 °OD OTBOJ, 30 °ID
OWAMETP PA3MEPbI AWAMETP 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
0oTBO[ 45 °OD OoTBO[ 45 °ID
Lol AVAMETP ‘ PA3MEPbI AVAMETP ‘ PA3MEPbI
. HAP./BH., HAP/BH.,
MM : t, Mm MM , t, 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
i 250/216 215 380 440 290/250 270 470 560
— | 315/271 250 450 550 340/300 280 480 610
i
- ! > 400/343 360 620 760 460/400 370 620 790

www.fdplast.ru ﬂ



OoTBO/[ 60 °OD

oTBOf 60 °ID

OWAMETP ‘ PA3MEPbI ANAMETP PA3MEPbI
HAP./BH., HAP/BH.,

MM Z1, MM t, MM MM ‘ Z, Mm ‘ Z1, MM ‘ t, MM ‘ t1, 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

oTBO[ 90 °OD

0oTBO[A 90 °ID

‘ PASMEPbI

AVAMETP PA3MEPbI AWAMETP
HAP./BH., HAP./BH.,
MM ‘ Z, 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
TPOWHUK OD TPOMHUK ID
BVAMETP ‘ PA3MEPbI OVAMETP ‘ PA3MEPbI
HAP./BH., HAP./BH.,
MM MM
110/94 310 250 133/110 | 455 290
160/136 | 440 300 190/160 | 545 360
T A
! 200/171 510 360 230/200 | 650 455
250/216 | 660 460 290/250 | 750 550
315/271 800 570 340/300 | 1000 665
z 400/343 | 1120 780 460/400 | 1220 800
5 -
KPECTOBUHA OD KPECTOBUHA ID
2 BVAMETP ‘ PA3MEPbI OVAMETP ‘ PA3MEPbI
- HAP./BH., HAP./BH.,
a MM MM
T
bt 110/94 310 250 133/110 | 455 290
! — | 160/136 | 440 300 190/160 | 545 360
} s | AR MO R
| =l |||||| [ 200/171 510 360 230/200 | 650 455
— 250/216 | 660 460 290/250 | 750 550
. =] . | 315/271 800 570 340/300 | 1000 665
1
Ty * 400/343 | 1120 780 460/400 | 1220 800

12
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Tun: OBYXCNOMHbIE TOMPUPOBaHHbLIE (PUTUHIU, CBapPHbIE

MaTepuan: nonnponuieH-010KConoMMep
KonbueBas xxecTkocTb: SN16

O6nactb nMPpUMeHeHus: 014 OTBETBJIEHNA, MOBOPOTA U Pa3BETBIIEHNA pr60|'|pOBO,EI.a

AwnameTpbl: 110-630 OD, 110-500 ID

by

www.fdplast.ru

oTBO[ 15 °OD oTBOA 15 °ID
OWAMETP PA3MEPbI AVAMETP PA3MEPbI
HAP./BH., HAP/BH.,
e [ oo || S [ [ or || oo
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[ 30 °OD oTBOA 30 °ID
OWAMETP PA3MEPbI AVAMETP PA3MEPbI
HAP/BH., HAP/BH.,
e [ oo oo || S [ [ or || o
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 °OD oTBO[ 45 °ID

ﬂli»;lf::f’ ‘ PA3MEPbI ﬁV;/;v;JIF" ‘ PA3MEPbI
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
500/427 375 640 815 575/500 380 645 850
630/535* 380 645 870 - - - -
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oTBO/[ 60 °OD

OTBOJ, 60 °ID

ONAMETP ‘ PASMEPbI AWAMETP ‘ PA3MEPbI
HAP./BH., HAP/BH.,

MM Z, mm Z1, Mm t, MM t1, MM MM Z1, MM t, MM t1, 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 - - - - -

OoTBO[ 90 °OD

OTBOf, 90 °ID

ﬂlilgl\;l::f’ PA3MEPbI Ill_'VIA:;l\//I:':.F” ‘ PA3MEPbI
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
500/427 | 375 645 540 790 575/500 | 380 752 575 860
630/535* | 380 800 575 890 - - - - -
TPOMHWUK OD TPOVHUK ID
ONAMETP PA3MEPbI AWAMETP PA3MEPbI
HAP./BH., HAP./BH.,
o o | oo [l e o | o
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
i 500/427 | 1275 875 575/500 | 1310 955
630/535* | 1380 1010 - - -
KPECTOBUHA OD KPECTOBUWHA ID
d ONAMETP PA3MEPbI Jirl'li;\,.'\//l:: PA3MEPbI
e MM MM ‘ L, mm ‘ t, Mm
g 110/94 310 250 133/110 | 455 290
™, 160/136 | 440 300 190/160 | 545 360
,._ﬁ, i 200/171 510 360 230/200 | 650 455
s H'H||_|'|!'L 250/216 | 660 460 290/250 750 550
== v 315/271 | 800 570 340/300 | 1000 665
= 400/343 | 1120 780 460/400 | 1220 800
. 1 . ’ 500/427 | 1275 900 575/500 | 1310 930
S 630/535* | 1380 1000 - - -

* Bece contmHrn 630/535 coeanHsatoTes ¢ Tpybor Yepesd MydhTy; NPpon3BOAATCA Mo 3aKas.
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Tun: mybTa coegnHUTeNbHad, NTas

MaTepuan: nonnatuneH HM3Koro gasneHns (MHL)
O6nacTb NPUMEHEHNSA: COeAVHEHNE TODPUPOBAHHbBIX ABYX-
CNOVHbIX TPYO 0OVMHAKOBOro AvameTpa

AvameTpsbr: 110-1200 OD, 110-800 ID

MY®TA COEOAUHUTEJIbHAA

HARYRC RN | 410 | 133 | 160 | 190 | 200 | 280 | 250 | 290 | 315 | 340 | 400 | 460 | 500 | 575 | 630 | 695 | 800 | 923 | 1000 | 1200
BRYTRAWANL | 94 | 110 | 136 | 160 | 171 | 200 | 216 | 250 | 271 | 300 | 343 | 400 | 427 | 500 | 535 | 600 | 687 | 800 | 851 | 1030

Tun: mybTa ans npoxoaa vepes XKbV, nutas

Matepuan: nonnmsTuneH H13Koro gasneHns (MHL)

O6nacTb NnpumeHeHust: 3aliyta Tpy6 NH/ oT noBpexaeHWin
O CTEHKM >Kenes3obeToOHHOro Konogua B npouecce

npOoTaCKNBaHKsA TPyObl Yepes CTeHKY KooaLa
AnameTpbl: 110-630 OD, 110-600 ID

MY®TA A1 MPOXOAA HEPE3 XXKBU

HAPYX.
A | 110 | 133 | 160 | 190 | 200 | 230 | 250 | 200 | 315 | 340 | 400 | 460 | 500 | 575 | 630 | 695
BHYTR 94 110 136 160 171 200 | 216 | 250 | 271 300 | 343 | 400 | 427 | 500 | 535 | 600
OVIAM., MM

Tun: mydhTa NnepexogHas, cBapHas

Martepuan: nonmatnneH HM3koro gaesneHns (MHL)
OGnacTb NPUMEHEHUN: COeVHEHWE ABYXCONHbIX rodpu-

POBaHHbIX TPYO Pa3HOro AnameTpa
AunameTpbl: 110-1200 OD, 110-800 ID 3 K|

MY®TA NEPEXOOHASA

OnsA TPYB C HAPY>KHbIM AJUAMETPOM (DN/OD), MM ANsa TPYb C BHYTPEHHUM OUAMETPOM (DN/ID), MM
110x160 315x630 110x160 250x500
110x200 400x500 110x200 300x400
110x250 400x630 110x250 300x500
160x200 400x800 160x200 300x600
160x250 500x630 160x250 400x500
160x315 500x800 160x300 400x600
200x250 500x1000 200x250 400x800
200x315 630x800 200x300 500x600
200x400 630x1000 200x400 500x800
250x315 630x1200 250x300 600x800
250x400 800x1000 250x400
250x500 800x1200
315x400 1000x1200
315x500

110x110, 160x160, 200x200, 250x250, 315x300, 400x400, 500x500, 630x600, 800x800

* BO3MOXXHO 13roToBneHne My@T NepexoaHbIX APYriX AUameTpOoB.

www.fdplast.ru



Mnactukosblie konopuwbl FD

Tun: NNacTUKOBble KONOALbI

KonbueBas xecTkocTb: SN8 — cOopHble konoaup! FD;

SN2, SN4, SNB6, SN8 - cBapHble konogubl FD SVT

MaTtepuan: nonnatuneH HM3koro gaenenns (MHL)

OO6nactb NpUMeHeHUs: 6e3HANOPHbIE CUCTEMbI XO3AMCTBEHHO-ObITOBON,
OOXAEBOW KaHAIM3aLMW, OPEHAXKHbBIE CUCTEMbI, CUCTEMbI BOOOOTBEAEHNS
MPOMBILLMEHHBIX CTOKOB, BOAOMPOBOAHbIE CUCTEMbI, CUCTEMbI Kabesb-
HOW KaHanmsaLmm

AnameTpbl: 300-3000 ID

Konogup! SBAIOTCA BaXKHENLLIEN COCTaBNSAIOLLEN HYaCTbO HXEHEPHbIX
ceTen. Mockosckuii 3aBog, FDplast nponssoanT mnacTKoBblE KONOALbI
FD SVT ons obycTponcTBa CUCTEM XO3ANCTBEHHO-ObITOBOW, TMBHEBOW
KaHanmM3aumy, OpPeHaKHbIX CUCTeM, ANA OTBEeOEHWSA MPOMbILLNEHHbIX
CTOKOB, a TakXKe WCMOMb30BaHNs Ha HamopHbIX BOAOMPOBOOHO-
KaHanM3aUMOHHbIX CETHAX Ans OBCNy>KMBaHMA PasSMELLEHHOMO B HIX
0bopyaoBaHust, KabemnbHbIX U MHbIX KOMMYHUKALIWA.

MnacTrKoBble KONMOALb! ABMAOTCA MPEKPACHOW ansTepHaTUBOM KOMoAuam 13 »kenes3obeToHa, He yCTynas UM Hu
no OYHKUMOHANBHOCTU, HI MO SKCMyaTauUMOHHbIM XapakKTepucTkam. 3aBof Npou3BOAUT KOOALb! ABYX BUAOB:
CcOOpHbIE 1 CBapHbIe.

KOHCprKLI,l/Iﬂ C60pr|X KosiogueB npepycMatpuBaeT Haindme JioTKa YHMBepCabHOro, pgarowero BO3MOXHOCTb
NOOKJIKOYeHWA pr6b| OJ14 BXO4a 1 BbiIXoOa pasnnyHoro gnamMetpa Wi NoTKa-3arJlyLuKn. yHI/IBepCaJ'IbHOCTb KOHCTPYKLUNN
N HeDONMbLLIOV BEC MO3BONAIOT MOHTMPOBAaTb KOoModel, HenocpeaCTBeHHO Ha MecTe CTpOI7IKl/I.

CeapHble konogupl FD SVT npenctaBnsatoT cobom CBapHYO MOHOUTHYHO KOHCTPYKLMIO M MOCTYMatoT Ha OObeKT
MNOTHOCTbLIO FOTOBbIMU K YCTAHOBKE, YTO CYLLECTBEHHO COKpAaLLLAeT BPEMS U PacxXofdbl Ha BbIMONHEHNE MOHTaXKHbIX
paboT. Bpeska TpybonpoBoga OCYLUECTBASAETCS HEMOCPEeACTBEHHO B LaxTy Kojaodua. B kadecTBe LwaxThbl
ncnonb3dyetcs cnnpansHoBuTaa Tpyba FD SVT. Ha mMecTe yCTaHOBKM KOMOALA BbIMOMNHAOTCA TOMbKO 3EMIISHbIE
paboTbl, NOCNEe Yero MOHTUPYETCHA MOHONMNTHbBIN KONOAELL.

MpeumywecTBa:
® [IpocToTa MoHTaxa. [nst yCTaHOBKM KofioAua He TpebyeTca cneupanbHast TEXHMKA.
® HebosbLLOW BEC KOHCTRYKLMM MPU BbICOKOM KOSbLIEBOW »KECTKOCTU.

L4 repMeTI/IHHOCTb KOHCTPYKUWNA, N3roTOB/IEHHON B 3aBOACKNX YCNOBUAX, NCKMOYaeT nonagaHne rpyHToBbIX BOL
B Konofdel, (cBapHble konoaubl FD SVT).

® Bbicokast yCTOMHMBOCTb K KOPPO3UM U arpeCCUBHON Cpene CTOYHbIX BOA.

o [LInpokunin aranasoH sKcryaTaUroHHbIX TeMrepaTyp: 4715 cBapHbix konoaues o +60 °C (+80 °C npu KpaTKOBPEMEHHOM
cbpoce), and cbopHbIx konoaues oo +40 °C.

* Huzkas LLIepOXOBaATOCTb BHYTPEHHNX CTEeHOK KoJiogLa CI'IOCO6CTByeT YMeHbLLEHNIO BbiNageHns ocaaka 1 yrnpoLleHo
rpouecca O4NCTKN CUCTEMbI.

® OKOHOMUSA CPeaCcTB Ha TPaHCMOPTUPOBKE N MOHTaKE.
o CoKpalleHne CPOKOB BbIMOSHEHVA MOHTaXKHbBIX PaboT.
o [InnTenbHbI nepuog, akcnnyaTauum — 6onee 50 neT.

HopmaTtusHasa goKymeHTauus:
FOCT 32972-2014, TY 25.29.11-001-03637755-2021
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CsapHble konogubl FD SVT: kaHannsaumoHHble,BoaonposoaHble, KabesbHble
|

Tun: NNacTUKOBbIE KONOALbI CBapHbIE

KonbuesBas xectkoctb: SN2, SN4, SN6, SN8

MaTepuman: nonnaTuieH HM3Kkoro gasnenuns (MHL)

LaxTa konopgua: cnvpansHoBuTas Tpyba FD SVT

O6GnacTb NPUMEHEHUs: YCTPOWCTBO CUCTEM BE3HANOPHOW HapPYXXHOW KaHanusaumu, BOAOMPOBOAHbIX CUCTEM, CUCTEM
kabenbHom kaHanmaaumm (KKC)

AnameTpsbi: 500-3000 ID

MpeunmywecrtBa:
® [epMeTUYHOCTb Konodua. CoeamnHeHne YacTen KONMOALEB NPV MOMOLLIM CBAPKW OCYLLIECTBASIETCS B 3aBOACKMX YCIOBMSIX,
4YTO 0BecneHvmBaET repMETUHHOCTb KOHCTRYKLIMI 1 UCKItOYaET NonagaHmue rpyHTOBbIX BOA, B KOOAELL.

e HebosbLuon Bec. Bec konoaua FD SVT cpaBHNTENBHO HIKE BECa KONOALA U3 »kene306eToHa.
® Bbicokas XMMMYecKas CTOMKOCTb K OEUCTBUIO arpeCCuBHbIX CPe, YCTONHMBOCTb K KOPRO3UU.
e CoKpallleHVe pacxofoB Ha TPAHCMOPTUPOBKY, MOHTaYK, MCMOMb30BaHNE CAELTEXHUKMN.

e [IpocToTa 06CnyKnBaH1s. BO3MOXHOCTb BbIMOSIHEHWS ONEPaTVBHOMO PEMOHTa KOMMYHVIKaLWIA, 06eCreqeHIst Nerkoro
[OCTyNa Ans 06CNy>KMBarOLLIEro nepcoHana.

* CoKpalLleHVs CPOKOB MOHTarKHbIX paboT. KonodeL, MocTynaeT MOIHOCTLIO rOTOBbLIM K YCTaHOBKE.
e [1oNroBe4YHOCTb KOHCTRYKLMK. CpoK Cny>kbbl Konoaua cocTaBnsieT 6onee 50 ner.

HopmaTtusHasa goKymeHTauus:
FOCT 32972-2014, TY 25.29.11-001-03637755-2021

MockoBckuin 3aBof, FDplast narotaBnvBaeT NONMMEPHbIE KaHAIM3aLUVOHHbIE, BOOOMPOBOAHbIE, KabenbHble kKonodubl FD SVT
ovameTtpom oT 500 oo 3000 MM B COOTBETCTBUM C MPOEKTOM 3akas4nka. CneuyanncTtamm 3aBoda paspaboTaHbl TUMOoBble
peLlenHVs Konodues (CTp. 17), 4TO MO3BONSIET 3aKasd4nKy BblopaTb HEOOXOAMMbIA MPOEKT B KOPOTKNE CPOKM. Ha cTpaHuLe
76 kaTtanora npeacTaeneHa opma 3akaza konogues FD. Takke dopma 3akasa OCTyNHa ANS CKadMBaHWA Ha cante

www.fdplast.ru.
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Komnnekrayms TmunoBoro ceapHoro konogua FD SVT

[opnosuHa

—

LLlaxTa konogua
(Tpyba FD SVT)

—

MaH>xeTa

3arnywka

—

PucyHok 1

CBapHble kKonopgubl FD SVT. OCHOBHble KOMMJIEKTyOLWMNe

Tun: ropnoBMHA 1 3armyLUKa, 1Tas
MaTtepuan: nonmatnneH H13Koro gasneHns (MHL)

O6nacTb NPUMEHEeHMs: TOP/IOBMHA NCMOMHAET POSb KOHYCHOTO Nepexona; MOHTUPY-
€TCH Ha LuaxTy Konodua

AnameTpbl: 1000-1600 ID, 500-3000 ID (ropnosuHa FD SVT)

Tun: waxrta konogua

Matepuan: nonmatuneH H13Koro gasneHns (MHL)

OGnacTb NpUMEHEeHUst: MPeAcTaBAseT cobor crmpanbHOBUTYIO TRyDy FD; siBnsetca
TENOM KosloaLua

AvameTpbi: 500-3000 1D

BHYTPEHHUI HAPY>KHbIV1 AVAMETP (D), MM / KOJbLIEBASI )KECTKOCTb (SN) BHYTPEHHWIA HAPY>KHbI/ AUAMETP (D), MM / KOJIbLIEBASI )KECTKOCTb (SN)

LOVAMETP (d), LOVAMETP (d),
MM. SN4 SN6 b SN4 SN6 SN8

535 550 550 1730 1760 1760 1850 *
“ 640 655 670 1874 * 1940 * 1940 * 1960 *
- 754 770 778 1974 * 2040 * 2040 2070 ¢
878 878 895 895 2220 2240 * 2260 * 2290 *
“ 975 975 995 995 1040 * 2440 * 2460 * 2500 * 2510 *
1075 1075 1095 1100 1154 * 2660 * 2660 * 2700 2730 *
1280 1275 1300 * 1305 1335 2880 * 2890 * 2910 * 2940 *
1380 1405 1445 1445 1520 * 3100 * 3100 * 3100 * 3130 *
1520 1520 1547 1555 1610 * 3300 * 3370 ¢ 3370 ¢ 3400 *
- 1605 1605 1670 1670 1730 * - - - -

* Hapy>xHbit anameTp Tpyo FD SVT npuBoanTCcs CNpaBoYHO 1 MOXET OblTb U3MEHEH C COONMOAEHEM 3asBNEHHON KOMbLIEBOW XXECTKOCTU.
BoamoxHo nporssoacTso Tpybbl SN12, a Takke SN<2 (FD SVT MIN)
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KaHanu3auunoHHble konoaubl FD SVT

KaHanmsaumoHHble nnactnkosble konogusl FD SVT npenHasHaqeHs! 019 000pyLoBaHWA, SKClyataumn 1 00CIy»XMBaHMA
cucTeM 6e3HaMOPHOM  XO3ANCTBEHHO-ObITOBOV  KaHaM3auuy, BOAOOTBEAEHWS CTOKOB MPOMbILLNEHHBIX MPEeanpUSTUR,
OOXKAEBbIX OCAOKOB W MPYHTOBBIX BOZ.

JloTKOBbIE

JloTKoBbIE KOJiogUbl OTNINHaroTCA Hanm4mem B HUPKHEN YacCTW LWaxTbl JIOTKA - KUHETbI - 0J1A opraHn3aunn pa3BoaKkn pr6.
HeoTbemMnemor 4acTbio Konoaua SBNseTcs kamepa Anst 6eTOHMPOBaHNS, MO3BONSAKOLLAA 3aKpennTb KOModew, B MpyHTe Ha
MECTE CTPOUTENBCTBA. B KOHCTPYKLMM TUMOBOrO KOAoALUA MPeayCMOTPEHbI ABa naTpybka auameTpom 160 MM O1a 3aMBKA
6eToHa.

TunNoBoI1 NOTKOBbI NPAMONPOXOAHOI Konogel. KoMmnnekrauums

Jok 695/600

JlecTHnya 1wt
lopnosuHa 1 3arnyuwka Kk waxte ID 1000 ¢ BbixogoMm Ha ID 600 1wt
LLlaxta FD SVT 1075/1000 SN2 1000 mm
JNotok 110/94 SN8 1wt
MaTtpy6ku 110/94 SN8 2 WT.
MaTtpy6ku pns 6eToHmpoBaHus 160 mm 2 WT.

TrNoBOW KaHaNM3aLUMOHHbIN KONoaeL,
FD SVT noTKoBbIN NPSiIMONPOXOOHOW

TunoBoiA NOTKOBBII YrNOBOI Konogew,. KoMmnnektaums L |.._. .
L W N
R T ]
Jliok 695/600 1 wr. i J- P b |
iy - EAN
BT Y
JNecTHuua 1wt Q‘:__ i"' '_:' X
lopnosuHa 1 3arnywka K waxte ID 1000 ¢ Bbixogom Ha ID 600 1wt ‘|J
Lllaxta FD SVT 1075/1000 SN2 1000 mm . | | |
JNotok 110/94 SN8 1wr —
Matpy6ku 110/94 SN8 2 wr.
] ]
MaTtpy6ku pnsi 6eToHmpoBaHus 160 mm 2 WT. . v 3
TNoBOV KaHaNM3aUVOHHbBIVM KONOAEL! -
FD SVT notkoBbIf yrnoBow 1

TuNOBO NNOTKOBbIV TPOWHMKOBBIN Konogel,. Komnnekrauus

www.fdplast.ru

Jok 695/600 1wt

JlecTHnua 1wt

lopnoeuHa n 3arnywwka K waxre 1D 1000 ¢ Bbixogom Ha ID 600 1w

Lllaxta FD SVT 1075/1000 SN2 1000 MM

JNotok 110/94 SN8 1wt

MaTtpy6ku 110/94 SN8 3w

MaTtpy6ku pns 6eToHmpoBaHust 160 mm 2 Wr. _1_

TrNoBO KaHaNM3aLWOHHbIN KONoaeL,
FD SVT noTKOBbIN TPOMHUKOBBII



TuNoBOIA NOTKOBbLI KPECTOBUHHbII Konloaew,. Komnnektauus

Jliok 695/600 1wt
JNlectHuuya 1wt
lopnosuHa n 3arnyuwka K waxte ID 1000 ¢ Bbixogom Ha ID 600 1wt
Lllaxta FD SVT 1075/1000 SN2 1000 MM
Jlotok 110/94 SN8 1wt
Matpy6kmn 110/94 SN8 4 wr.
Matpy6kun ans 6eToHnposBarmsa 160 mm 2 W

Be3noTkoBbie

-

]

TVNOBO KaHaMM3aLMOHHBIV
konogeu, FD SVT notkoBbiii
KPECTOBMHHbIN

BeanotkoBble konoaubl NPUMEHAKOTCA ONA npremMa 0OXKOeBbIX N MPYHTOBbLIX BOO, 1 MOIYyT ObITb Kak noxXxgenpremMmHbIiMu,

TaK N OpeHa’KHbIMW.

TunoBon 6e3N0TKOBLIV [OXAENPUEMHbIN Konogel,. Komnnektauus

Jliok 695/600 1w
NectHuua 1wt
lopnosuHa n 3arnywka K waxte ID 1000 ¢ Bbixogom Ha ID 600 1wt
Lllaxta FD SVT 1075/1000 SN2 1000 mm
Matpy6ok 110/94 SN8 1w
ManxeTa 110/94 1wt

TunoBoi 6e3N0TKOBbLIV APEHaXHbI Konogew,. Komnnekrauums

ok 695/600 1w
JlecTtHnua 1w
lopnosuHa 1 3arnyuwka K waxte ID 1000 ¢ Bbixogom Ha ID 600 1wt
Lllaxta FD SVT 1075/1000 SN2 1000 MM
Matpy6kmn 110/94 SN8 2wt
Matxera 110/94 2 wr

20

TrNoBoOM KaHaNM3aLWOHHbIN
konopeu, FD SVT 6e310TKOBbIi
[OXOENPUEMHbIN

toe
1=
L

TNoBO KaHaNM3aLVOHHbI
konogeu, FD SVT 6e310TKoBbIi
OPEHAKHbII
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MepenagHbie

MNepenagHble Konodubl MPUMEHSIKOTCS 151 Lienet USMEeHEHNs TNyOuHbI 3a10)KeHVst TPYOOMPOBOAA U CHYPKEHUST CKOPOCTU
noToka Bof,.

TunoBoii NnepenagHblii konofew, ¢ Tpy64yaTtbiM nepenafaoM. Komnnekrayms

Jiok 695/600 1w
JlecTHnya 1wt
lopnosuHa 1 3arnyuwka Kk waxte ID 1000 ¢ Bbixogom Ha ID 600 1wt
LLlaxta FD SVT 1075/1000 SN2 1000 mm :I
NoTok 110/94 SN8 1um 1 : -
== 3

Matpy6kmu 110/94 SN8 2w j £ F

£ == o
MepenapHbiii naTpy6ok 110/94 SN8 1wr 11] :l 2 11
Matpy6kn ans 6eToHMpoBaHus 160 Mm 2w ThnoBoW kaHaN3aLMOHHbIA KONoaeL

FD SVT nepenagHbii ¢ Tpyb4aTbIM
nepenagom

TunoBoil NnepenafHblii konopew, Bogo6orHoro Tuna. Komnnekrauus

Jiok 695/600 1w

JlecTHnya 1w

lopnosuHa 1 3arnyuwka k waxte ID 1000 ¢ Bbixogom Ha ID 600 1w

LLlaxta FD SVT 1075/1000 SN2 1000 mm

NoTok 110/94 SN8 1um

Matpy6kmn 110/94 SN8 2wt

FacuTenbHble NNacTUHbI 3wt

Matpy6kun pns 6eToHnpoBaHms 160 mm 2 W TUNOBO KAHANM3ALMOHHBIA KOMOAEL,

FD SVT nepenaaHbii BOOOOOMHbIN

TunoBoii NnepenagHbiii KonoAel, BogocnamBHoro Tuna. Komnnekrauus

Jiok 695/600 1w

lopnosuHa 1 3arnyuwka k waxte ID 1000 ¢ BbixogoMm Ha ID 600 1w

LLlaxta FD SVT 1075/1000 SN2 1000 mm

NoTok 110/94 SN8 1um

Matpy6kmn 110/94 SN8 2 wr.

CnuBHbIe NNACTUHbI 2w 1 E !

MaTtpy6ku pnsi 6eToHmpoBaHus 160 Mm 2 WT. 1 ;___E]J

TVNOBOW KaHaNM3aUMOHHbBI KONOAEL,
FD SVT nepenagHbIi BOAOC/MBHOWM

www.fdplast.ru 21



BopnonpoBogHblie Konoaubl FD SVT

BoponpoBoaHble NnacTukosble Konoausl FD SVT npuMeHsitoTCA Ha HaropHbIX BOAONPOBOAHO-KaHaMM3aLIMOHHBIX CeTAX
N5t 0OCNYKMBaHUS PasMeLLIEHHOTO B HUX KOHTPOSbHO-M3MEPUTENIbHOrO 000PYO0BaHUs, 3anopHO-perynMpytoLLei

apMaTypbl U NMOXKapHbIX MOpPaHTOB.

BoponpoBogHbin Konopgewy
BogonpoBogHble KONoAubl MCMOAb3YIOTCS Ansi 06CNY>KUBAHWS
3anopHO-PEryIMPYIOLLEN apMaTypbl.

TunoBson BoanpoBoAHbI konogel,. Komnnekrauns

ok 695/600 1w
JNlectHuuya 1wt
lopnosuHa u 3arnywka K waxte 1D 1000 ¢ Bbixogom Ha ID 600 1wt
LLlaxTa FD SVT 1075/1000 SN2 2000 Mm
MNatpy6ku MHA Oy-63*3,8 SDR17 PN 10 2 wr.
3apsuxkka Hawle-A 1w
dnaHub! 2 Wr.

BopomepHbin Konoaeuy

BooomepHble KONoaubl NPUMEHAOTCA ONA 3amepa 0O0bEMOB
I'IOCTyI'Ia}OLLI,eM n BbIXO,EI,FILLI,eIZ BOAbl YCTaHOBJIEHHbIMW B HUX
MeXaHN4YeCKUMN, MarHNTHO-3JIEKTPNHECKNMWN 1NN JTa3EPHbIMN
BOOOMEpamin.

TunoBoi1 BopoMepHbIi konogel,. Komnnektauus

Jliok 695/600 1wt
JNectHuya 1w
lopnosuHa n 3arnywka K waxte ID 1000 ¢ Bbixogom Ha ID 600 1w
LLlaxta FD SVT 1075/1000 SN2 2000 mMm
Matpy6ku MHA Oy-63*3,8 SDR17 PN 10 2 wr.
Cuetuunk Bogbl Groen WTC 1w
dnaHybl 2 Wt

MpoTuBONOXapHbIN Konoaew,

ﬂpOTMBOI‘IO)KaprIe Konoaubl  yCTaHaBnmMBarOTCA Ha CeTAX
NPOTVBOMOXXAPHOrO BOAOMNPOBOAA C Lienblo oTbopa BoAb! Npw
TYLLEHNN MOXKapPOB.

TunoBoii NPOTUBONOXapHbI Konogew. Komnnekrauums

Jiok 695/600 2 wr.

JNectHuya 1wt

Nuct NMHA, pnsi ropnoBuHbL, AN gHa 10 mm, 15 Mm

LLlaxta FD SVT SN2 1075/1000 2000 Mm
MNartpy6ku MHJA Ay-110*6,6 SDR17 PN 10 2w
3agsuxkka Hawle-A 1wt
®naHupbl 4 wr.
MmapaHT noXxxapHblii 2m
MopacTtaeka cdnaHuesas ans rmppaHTta 1w

lopnosuHa FD SVT 668/600 SN2 2 wt. no 500 Mm

TrnoBoM BOAONPOBOAHbIN
konopey, FD SVT

TrnoBO BOQOMPOBOAHBIN KONOAEL!
FD SVT BogomepHbIi

TrnoBoO BOQOMPOBOAHBIN KONOAEL!
FD SVT npotrBono)xapHbiii

TTATTTIT T

i
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Konopeu ansa yrenneHHoro TpyéonpoBopaa
Konogup! gns ytenneHHoro Tpy6onposoga MUCrnob3yoTcs
B pervMoHax C TPYOHbIMA KAMMATUYECKUMU YCNOBUSAMM,
XapakTepusyeMbIMA HU3KUMK TemrnepaTypamu Bo3gyxa
60MbLLIOY MMy6GUHON NPOMEP3aHNs FPYHTOB.

TunoBon Konopew Ans yrenneHHoro Tpy6onposoaa. Komnnekrauus

i
JTiok 695/600 1w |

| 3
NecTtHuya 1w | -

| =
lopnosuHa 1 3arnyuwka K waxte ID 1000 ¢ Bbixogom Ha ID 600 1w E E

! =
LUaxta FD SVT 1075/1000 SN2 2000 MM F | :
Tpy6a NMNY-N3 57/125 2 wr. . ,|, —:

1 H
I | _—
3apemxkka Hawle-A 1w L.L—E_IL.J _
TrnoBo BOAOMPOBOAHbIN
®naHupl 2 wr. konogey, FD SVT ans ytenneHHoro
TpybonpoBoaa

KabenbHble konogubl FD SVT

KabenbHble konodupl FD SVT npuMeHstoTca Ons NpoKiagkm KabenbHbIX KOMMYHUKALMIA NOOOro Tuna, MPOTSXKKN
€NaboTOYHbIX CETEN U BbIMOMHAIOT DYHKLIMM CMOTPOBbBIX YCTPOWCTB. 3aBOA, NPeAiaraeT HECKOIbKO TUMOBbLIX PELLEHWI;
konogew, onepatnsHoro poctyna (KOL), konogel, kabenbHbi yHBepcanbHbin (KKY), konogel KKY ¢ aBTomMatnyeckon
CUCTEMOW NOXapPOTYLLEHMS.

Konopey onepatmnBHoro gocryna (KOA)
Konogubl onepatnsHoro pgoctyna (KOM) nossonstoT

Ty
BT

obecnevnTb OOCTYN K y3JlaM KOMMYHVNKaLNOHHbIX ceTen. 4 - F
TunoBon Konopew Ans yrenneHHoro Tpy6onposoaa. Komnnekrauus -
Jliok 695/600 1wr 3 H
LllaxTa FD SVT 668/600 SN2 1000 mm _: ) .
| I ’
MHA 15 mm ana gHa Konopua 1/3 wr. 1
Matpy6kun kabenbHble [y 63*3 4 wr. il_ ;
TrnoBoW KabenbHbI KOMoaeL,
FD SVT onepatnBHOro goctyna
Konopeu kabenbHbii yHUBepcanbHbii (KKY)
Konogubl kabenbHble yHMBepcanbHble (KKY) npepycma-
TpBaKOT yKNagky 1 yCTaHOBKY kabenen Ha cneuuanbHble
KOHCTPYKLMK, YCTaHOBKY KabeNbHbIX MydT. .
: -n‘lﬂ-;
Tiok 695/600 1w i T Sy
—_ i-""";l:'v i e
[ A
NecTHuuya 1w I Iy e
i RS ey
LllaxTa FD SVT 1075/1000 SN2 2000 mm B
2
lopnosuHa 1 3arnywka K waxte ID 1000 ¢ Bbixogom Ha ID 600 1w !
Matpy6ku kabenbHble [y3x3 18um 1 L0
R—H
O6patHbIii knanax TM-85.100 1um i
\ -
Croiikn kabenbHble K-1152 L-800 2 wr. |
W
Monku kabenbHble K-1161 L-265 6 Wr. e
* KKY ¢ aBTOMaTU4eCKOM CUCTEMOM MOXaPOTYLLEHNST KOMMAIEKTYETCS TynoBo kabenbHbIN
camocpabaTtbiBatoLLern cuctemon (orHeTywmntenem OCI1-1) konogeL, yHeepcanbHbii FD SVT

www.fdplast.ru



C6OEHbIe Konopubl FD

Tun: NnacTUKOBbIE KOMOALbI COOPHbIE

KonbueBas xxecTkocTb: SN8

MaTepuan: nonnatuneH H1M3koro aasneHns (MHL)

AnameTpbi: 300-800 ID

LaxTa konopgua: asyxcnonHas roppupoBaHHast Tpyba FD

O6nacTb NPUMeHEeHUst: YCTPONCTBO CUCTEM BE3HaMNOPHON Hapy KHOV KaHanmMsaumn

C6opr|e Konoaubl ABAKTCA OMNTUMalibHbIM  BapiaHToOM AONA  opraHm3aun CHOXXHbIX CUCTEM HeCTaHOapTHOro

NCMOJTHEHWA. KOHCprKLLI/Iﬂ MOXET BKOYaTb B Cebs: JOK, Teneckor, rOpPNoBMHY 3SKCUEHTPUHYECKYHO, LUaxTy,

YHVUBEPCAbHbBIA JIOTOK WM NOTOK-3aryLky. [Onsg obecnedeHns MOMHOM FepMETUHHOCTM KoModLa MCNONb3yHoTCH

YNNoTHUTENM ON1A FOPNOBUHDI SKCLLeHTpMHeCKOM, YNNOTHUTESIbHbIE KONMbUa ONA  LWaxXTbl, PEe3VHOBbIE YIJIOTHUTESN.

B 3aBucumoctn ot yCJ'IOBI/Il7| aKcCrlyaraum CUCTEMbl MNCMONb3YKOTCA Pa3Hble KOMIMJIEKTALN C6ODHOFO ronogua:

KOMMJIeKTaLmMM Konodua 6e3 1crnonb30BaHNs ropIoBYHbI SKCLEHTPUYECKOM 1 Teleckona.

Co6opHbiin Konopey FD. NMonHaa KkKomnneKTauus

JTtoK NNacTuKoBbI,
YCUNEHHbIV aNFOMUHMEM

# -

Teneckon YNAoTHUTENb /19 FOPIOBUHbI
WK KpblLKa Jitoka

[opnosuHa

9KCLIEHTPUYecKas

KonbLo ons waxtbl
VAN JKOK BH. WK BH./Hap.

-

L

LLlaxTa konoaua

MarxeTa*

KonbLo ang waxTbl

J1oTOK yHVBEPCAmbHBI
NN NOTOK-3arnyLLka

i

PucyHok 2

* MpuMeHseTca Ans NoaKtoYeHns TPyOOonpoBOLOB MyTeM BPE3KU B LLIAXTY.

24
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BapuaHTbl KOMnnekTauum c60pHbIX Konoaues

CBOPHbI KONOAEL, 300 ID, 400 ID, 600 ID
(Pwc. 3)
. JTIIoK NNacTnKOBbLIN, YCUNEHHbI aJIFOMUHNEM
. Teneckon 300 ID, 400 ID, 600 ID
. PeanHosbIn ynnotHuTens 300 ID, 400 ID, 600 ID
. LaxTa konogua 340/300 D, 460/400 D, 695/600 D
. Konbuo ans waxtbl 600 new
Vv ynnoTH1TeNbHoe konbLo 300 1D, 400 ID

6. JloTok yHnBepcanbHbin (6a) 440 1D, 580 ID, 850 ID
N1 noTok-3arnyLuka (66) 300 ID, 400 ID, 600 ID

a ~ 00N =

Jf,_1a F16

PucyHok 4

www.fdplast.ru
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PucyHok 3

CBOPHbIV KONOAEL, 300 ID, 400 ID, 600 ID
(Pwuc. 4)

1.

Kpbiwka noka 340 ID, 455 ID, 680 ID (1a) nm ntok BH.,
W NtoK BH./Hap. (16)

. LlaxTa konopua 340/300 D, 460/400 D, 695/600 D
. YnnotHutensHoe konbLo 300 1D, 400 ID

A KOSbLUO Anst waxTtbl 600 new

. JloTok yHmBepcanbHbi (4a) 440 1D, 580 ID, 850 ID

W1 NoTok-3arnyLuka (46) 300 ID, 400 ID, 600 ID

25



CBOPHbIV KOJIOEL, 800 ID
(Pwuc. b)

1. JIloK NNacTUKOBbLIN, YCUNEHHbBIV afIFOMUHUEM
2. Teneckon 600 ID

3. YnnotHuTtenb ans ropnosuHsl 800 1D, 600 ID
4. TopnoBuHa akcLeHTprdeckas 800 ID

5. Konbuo gnsa waxtsl 800 new

6. LLlaxTa konogua 923/800 ID

7. Konbuo ansg waxtbl 800 new

8. JloTok yHuBepcanbHbin (8a) 1100 1D
NN NoTok-3arnyLuka (86) 800 ID

1)

PucyHok 6

26
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H

PucyHok 5

CBOPHbIV KONOAEL, 500 ID
(Pwuc. 6)

1. Kpbliwka ntoka 570 ID (1a) v ntoK BH.,

WV NoK BH./Hap. (16)
2. LlaxTa konogua 575/500 ID
3. ManxeTta
4. YnnoTHuTenbHoe konbLo 500 ID
5. Jlotok 3arnywka 500 ID

17 010

W

86
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CBOPHbIV KOJIOAEL, 800 ID

(Pwnc. 7)

1. JItoK MNacTUKOBbIN, YCUNEHHbBIA afitoOMUHNEM
2. TopnosuHa akcueHTprdeckas 800 ID

3. Konbuo ans waxtbl 800 new

4, llaxTta konogua 923/800 ID

5. Konbuo gnsa waxtsl 800 new

6. JlToTok yHuBepcanbHbiIv (6a) 1100 ID
N NoTokK-3arnyLka (66) 800 1D

www.fdplast.ru
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Co6opHble konogubl FD. KomnnekTtyrwowme

Tun: Teneckon

MaTtepuan: nonmatnneH H13Koro gaesneHns (MHL)

OGnacTb NPUMEHEHUS: KOMMEHCKPYET CE30HHbIE KONebaHns rpyHTa,
HE M3MEHSSA MIIOCKOCTb JOPOXHOMO MOKPLITKS.

AunameTpobi: 300, 400, 600 ID

Tun: ropnoBMHa sKCUEHTPUYECKas

Matepuan: nonnmstuneH H13Koro gasneHns (MHL)

O6GnacTb NMPUMEHEHUS: MPUMEHSIETCS C ABYXCIIOVMHOM rodpupoBaHHOMN
Tpybom FD 923/800 D

AwnawmeTp: 800 ID

Tvin: Wwaxra konogua

MaTtepuan: nonmatnneH H13Koro gasneHuns (MHL)

OGnactTb NMpuUMEeHeHUs: npencTaBndeT CcoOOM ABYXCNOMWHYIO
rothpupoBaHHyto Tpyby FD, SBRAMOLIYKOCS OCHOBHOW YaCTbik — TEOM
konodua. BeicoTa waxTel — 6 METPOB

AwvameTpbi: 300-800 ID, 315 OD, 1000 OD, 1200 OD

LLAXTA KOSTOALA

HARYS AL | 315+ | 340 | 460 | 575 | 630 | 695 | 800 | 923 | 1000 | 1200
BIYTRIVAM. | 271 | 300 | 400 | 500 | 535 | 600 | 687 | 800 | 881 | 1030

* ilcnmonb3yeTcst B cocTaBe COHOPHOro Konoaua ¢ noTkoM-3arykon 315 OD, nokom 315/271

Tuin: NOTOK yHMBEPCaIbHBIA MOHOUTHBIN

Martepuan: nomatnneH H13Koro gasneHns (MHL)

O6GnacTb NpUMeHeHuUst: NMO3BONSET MOAKMOYUTL TPyObl AN BXoda U
BbIXOZa Pas3nnyHoOro anameTpa. JIoTKM yHMBepCarbHble MPOM3BOAATCA TPeX
TUMOB: MPAMOMNPOXOAHbIE, TPOMHNKOBbIE, KPECTOBMHHbIE

LwvpwuHa: 440, 580, 850, 110 mm

JIOTOK YHUBEPCAJIbHbIV

LLWPUHA, MM | TMPSAMOIMPOXOOHON TPOVHNKOBbIN KPECTOBUWHHbIN

440 Bxopg no 300 mm ID
580 Bxog #o 400 mm ID
850 Bxopg Ao 600 mm ID
1100 Bxopg fo 800 mm ID

Tun: noTok-3arnyLKa

MaTepuan: nonnaTuneH H1M3Koro aasneHns (MHL)

OGnacTb NpUMeHeHus: KOOAEL, C TOTKOM-3armyLIKON NpeanonaraeT nog-
KMOYEHME Pa3HOYPOBHEBLIX TRYOOMPOBOAOB HEMOCPEACTBEHHO B LUAXTY
konogua. Bpeska B waxTy Npov3BoamTCs Mpyv MOMOLLUM (Ppesbl C MOCHeny-
tOLLIM MOHTa)KOM MaHXeT B MeCTa BPE3KM

AunameTpsbl: 300-800 ID, 315 OD

28
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Tun: ynnoTHUTENb 15 FOPOBUHbBI OKCLIEHTPUYECKOW

Matepuan: pesnHa

O6Gnactb NpuMeHeHus: 115 obecrnedeHust MOMHON repMeTUYHOCTU COeANHEHMS
Teneckona ¢ ropfoBMHOM Konodua

AnameTp: 600 ID

Tun: ynnoTHUTENb PE3MHOBbLIN

Matepwuan: peanHa

O6nacTb NpUMeHeHus: 01 06eCne4eHst MOMHOM repPMETUHHOCTU KOOALEB B MECTax
CoeauHEHVA TeNeckona ¢ LaxTom KONoaLa

AwnameTpbi: 300, 400, 600 ID

Tun: KobUO AN LWaxThbl

Marepwman: pesnHa

OO6nacTb NpUMeHeHust: 4719 06ecneveHs MONHOM rEPMETUYHOCTU KONMOALEB B MecTax
coegHeHNA LaxTbl C FOpﬂOBI/IHOVI nnn C NoTKamMu

AwnameTpbi: 600, 800 ID; 630, 800, 1000, 1200 OD

Tun: KonbLO YNAOTHUTENBHOE

Matepuan: pesnHa

OGnacTb NPUMEHEHUs: 019 COEANHEHVSA WaxTbl C TOTKOM-3aryLLUKON Un C YHVBEP-
casbHbIM TOTKOM

AnameTpbl: 300-800 ID

Tun: dopma ansa 6eToHMpoBaHNs (onanyoka)

MaTepuan: nonMatuneH HM3Koro gasneHns (MHL)

O6nactb NpUMeEHeHUN: 019 NpuaaHua TpebyeMon hopMbl BETOHY, 1S 3aKpPENIeHNs
JIIOKa C TENECKOMNOM

AwnameTp: 650 D

Tun: nok

Tun nroka: nerkum

Harpyska: 0o 500 kr

Marepuan: KOMNO3UTHbIN MaTepral Ha OCHOBE MON3TUNEHA, CreLnanbHble OOaBKM
AvameTpbl: 315/271, 340/300, 368/315, 400/343, 460/400, 575/500, 695/600,
923/800 MM

LiBeT: 4epHbIN, KOPUYHEBO-3E/EHBIN

OGnacTtb MNPUMEHEHUs: YCTaHaBIMBAETCsl Ha LUAaxTy KaHaM3aUMOHHOrO KOModLa.
JTiok obecnevnBacT ero 3almMTy OT 3arpsidHEHUN, MOBPEXOEHU, NMO3BOSSET BbIMOIHUTL
onepaTuBHbIN OCMOTP COCTOSIHUS KaHanm3aLmy, Boaonposoda. Matepuan He noagaetcs
KOPPO3UN

KOHCTpYKLMA: NOK UMEET MPO4HYHO KOHCTRYKLMIO 1 MPON3BOANTCA ABYX TUMOB: C OOHVUM
OopTOM 1 ABYyMs 6opTamu. [pn MOHTaXKe CTeHKa LLaxTbl pasMeLLaeTcs Mexxay boptamu,
obecreymBas MoBbILLEHHYO repMETUHHOCTb. CHapY»Xn JOK KPEMUTCA K CTeHKe TPyObl
LLypynamm

www.fdplast.ru
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Jinctol MHA,
|
Tun: nuctsl MNHA

MaTepuan: nonmatuneH H13koro gasneHns (MHM)

LiBeT: 4epHbIi, NOA 3aKas — Nodow

O6GnacTb NpUMEHeHUsA: co3faHne 060/104eK MMaOpPo, TEMNO WU SAEKTPO-
N30MSLUMOHHOrO MaTepuana npu CTPOUTENbCTBE MOMUIOHOB, TOHHENEN,
KOTNIOBAHOB, KOJOALEB; WCMNONb30BaHME B KadyeCcTBE AEKOPaTUBHO-
061MLOBOYHbIX MAaHENEN N aHTUKOPPO3UNHBIX MaTEPNANOB, N3roTOBEHNE

KOMNOALIEB; YCTPOWCTBO AOPOXKHBIX MOKPLITU 1 YKPEMNEHNE OTKOCOB; CO3AaHne
EMKOCTEN ONs OEeKOopaTUBHbIX MPyaoB U 6acCenHoB; ONs reoMemMopaH,
HaMONbHbIX MOKPbLITUA, NOAAOHOB, MOACTABOK, YMAKOBOK, AN OrPaXKAEHNSA KPYMHbIX OO BEKTOB, TMA KATKOB 1 XOKKENHBIX
KOPOOOB, A1 CO3AaHVA EMKOCTEN ONS XUMNYECKM aKTUBHbBIX BELLIECTB (LLLENOYN, KUCNOTbI, PEAreHTbl), B MalLMHOCTPOEHWN,
SNEKTPOTEXHNKE

Pa3mepbl: 0T 5x1500x3000 go 30x1500x3000 mm

Ona nponssoactea nunctoB MNHL Mcnonb3yeTcs coBpeMeHHas KanaHapoBas NnHMS, obecrnevnBatollas BO3MOXKHOCTb
PErynMpoBaHnst CKOPOCTU [OBVPKEHUST Cblpbs, @ TakKe CKOPOCTWU BpalLEHUsT KanaHOpoBbiX BafiioB. B pesynbrate
06€eCnevmnBaETCs BbICOKOE Ka4eCTBO NMCTOB. MockoBCKMIA 3aBof, FDplast MOXET M3roTOBWUTL Ha 3aka3 MUCTbI C MAHLIEBOM
MOBEPXHOCTLIO PA3HOM TOMNLLMHbBI 1 Pa3NYHOro LBeTa.

30 MpousseneHo B Poccun



MATEPWAIJIbI




Matepunanbl. XapakTepucTnku
__________________________________________________________________________________________________________________________|

[Ons npondBoacTBa roppupoBaHHbiX TpyD, puTMHroB FD ncnonb3dyetca MonnaTuieH HM3Koro gasneHunsa (HDPE) m
noavnponuneH-6nokcononuvep (PP-B). [Ons npon3BoacTBa KOMMAEKTYHOLLMX KOMOAUEB WCMONb3YETCA MONUITUNEH
HM3KOro AasneHust. OCHOBHbIE XapakKTEPUCTUKI MCMONb3YEMbIX MaTepuUanoB npueedeHb! B Tabnuuax 1 u 2.

Ta6nuua 1. OCHOBHblE XapaKTEPUCTUKMN NONNITUIIEHA HU3KOIO AaBJ/IEHNS BbICOKOW NJIOTHOCTU

HAUMEHOBAHWE MOKA3ATENS 3HAYEHME MOKA3ATENS
1 [notHoCTb, /ocm® 0,950 - 0,955
[Nokazatenb TekydecTy pacnnasa npu 190 °C, /10 MuH., He MeHee,
> npw Harpyske, H:
-21,19 0,2-04
- 49,05 0,2-1,2
3 Pasbpoc nokazatens Teky4ecTu pacnnasa B npegenax naptin, %, He 6onee + 20
4 TepmocTabunsHocTb npu 200 °C nmn 210 °C, MuH., He MeHee 20
5 [Npenen Teky4ecTv Npu pacTtskeHun, MlMa, He MeHee 11,3
6 MaccoBas oons neTy4|rx BELLECTB, MI/Kr, He Bonee 350
7 MaccoBas [onst TEXHU4eCKOro yrnepogda (caxu), % mac.” 2,0-25
8 Tnn pacnpeneneHna TeXHNYECKOoro yrnepoaa (Caxm)* |-

* [Ins MapoK NonnaTuneHa, CBeTOCTabUNM3NPOBaHHbLIX CaXKein

Ta6nuua 2. OCHOBHblE XapaKTepUCTUKMN NonunponuaeHa-6nokcononuviepa (PP-B)

HAMMEHOBAHME NMOKA3ATENS 3HAYEHUE NOKA3ATENS
1 MnoTHOCTB, I/CM®, He MeHee 0,90
2 Nokaszatenb TekydecTn pacnnasa npu 230 °C/2,16 kr, /10 MUH. 0,3-0,5
3 [Npenen Teky4ecTn Npu pacTtsxkeHun, MlMa, He MeHee 23
4 Mopaynb ynpyrocti npu pacts>xenun, Mlla, He MeHee 1200

TpebGoBaHuUA K 3KcrJlyaTauum u Ka4yecTBy Tpyo

lohpupoBaHHble TPyObl M3 MoAMaTUNeHa HW3Koro gaeneHwsa (MHMO) npurogHbl oS aKcnyaTaumMmM B cucTemax
TpybonpoBOAOB NPV MPEeaenbHOM TeMnepaType Hapy>XHOM MoBEPXHOCT TpyObl OT -50 °C oo +70 °C, a Takxke B cocTaBe
CUCTEM KaHanmaaumm 1 TpybonpoBOAOB, TPAHCMOPTUPYIOLLMX BoOy Npu Temnepatype oT 0 o +40 °C, gpyrue x}<unakue n
rasoobpasHble BELLECTBA, He OKa3blBarOLLMe pa3pyLUaroLLero BO3OENCTBUSA Ha MaTepuan Tpybonposoaa.

Tpy6bbl FD SVT nosBonstoT CTponTb TRYOONPOBOOb! C TEMMepaTypor TpaHcnopTupyemon xuakocTtn ot 0 °C go 60 °C.
Tpy6bl N3 NoannponuneHa-6aoKcononMMepa NPUroAHsI 415 UCNoib30BaHVA B CUCTEMaX TPYOONPOBOAOB MpW NPenensHON
Temnepartype Hapy»XHOW MOBEPXHOCTU TRybb! OT -20 ao +60 °C.

3amep3aaHune XUOKOCTV BHYTPU TPpybonpoBoaa He AOMYyCKaeTCs.

Tpybbl He MOIYT MPUMEHATECH A1 TPAHCMOPTUPOBKI FOPKOYNX ra3oB, NpeaHasHa4YeHHbIX B Ka4eCTBE Cbipbs U TOMnBa
07151 MPOMBILLIIEHHOMO 11 KOMMYHaJIbHO-ObITOBOrO MCMONBb30BaHMs. TpyObl HE MpedHas3Ha4eHbl A1 UCMONb30BaHNs B
TpybonpoBoaax, paboTaroLLMX NO4 AaBNEHNEM (KUOKOCTW, ra3a).
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Xumunyeckasi CTOMKOCTb MaTepuanoB

MNonnatuneH un I'IOﬂI/IﬂpOI‘II/IﬂGH-@ﬂOKCOHOﬂVIMep O6ﬂa,D,aIOT BbICOKON CTOMKOCTbIO K arpeccmnBHomMmy BOS,D,eI7ICTBI/I+O
XUMNHECKNX BELLEeCTB. TN BVAbl MOJIMMepPOB CTOMKU K 6OJ'IbLIJI/IHCTBy XUMNHYECKNX peareHToB, B TOM 4ucrie npu
MOBbILLEHHOW TeMrepartype TpaHCI'IOpTl/IpyeMOIZ cpedbl B oTZindne OT TpadnUMOHHbLIX MaTtepmnasioB, KOTOPble MNnoa
BO30ENCTBMEM arpeCcCuBHbIX CPEL KOPPO3UPYIOT U CTapetoT.

Tpy6bl FD yCcTOMYMBbLI K AEACTBUIO CUMBbHBIX LLENOYEN, PacTBOPOB COMEN, CUMbHBIX U CnabbliX MUHEPaTbHBIX KUCOT,
anudaTnyecknx yrneBogOPOAOB U MUHEpPasbHbIX Macef. XMMMHecKasi CTOMKOCTb 3aBUCUT OT BUAA XUMUHECKNX
peareHToB, X COYETaHWS, KOHUEHTpAaLMN, TeMAepaTypbl U NPOOOMKUTENBHOCTM BO3AENCTBUS. TabnnLpl XMMUYECKOWN
CTOMKOCTM MoNMaTuneHa 1 noavnponuneHa cornacHo ISO/TR 10358 npueeneHbl B MpunoxeHun 2. Tpybel FD Takke
obnafaroT HM3KOW Napo- 1 ra3onpoHNLLAEMOCTBIO.

CTOoMKOCTb K ruapoabpasmBHOMY U3HOCY

OCHOBHbIM BMOOM M3HOCA N1 CMCTEM Be3HaNopHOM i 82 sclccrEaniT
KaHanM3aumm ABnseTcs rmapoabpasviBHbIn M3HOC. B
KaHaNM3aLUMOHHbBIX CUCTeMax abpasnBHOE UCTUPaHNE i‘ a.n" -
]
B OCHOBHOM MpOUCXOAUT B HUXHEM CErMeHTe i .a‘f’
15 |- i T B TN B PRTH I
Tpybbl. ABpa3nBHOE NCTUPaHWE mMaTepurana Tpyobl :

L
R

BO3HMKaET BCJIEOCTBNE TPEeHWA, Mnepekatkun wnnn

cpesaHus nepemMeLllaroLMMnca Jyactiuamn. Tpyobl

npun sKcrnyaraunn nogsepraroTCA NHTEHCUMBHOMY

M3HamBaHMO TBepdbiMU 8.6pa3l/IBHbIMI/I YacTruamun,

coaepxxaLlMncs B BOAE U B APYrnx cpenax.

VicnbitaHuss Ha W3HOCOYCTOMHMBOCTL  PasfiMyHbIX

MarepunanoB ona Tpyd 6e3HanopHON KaHanmaaumm

I I
aCH Qi ) (0

RGMAYECT 30 WM KNGS B0 Bpef o agaaaHe, b

npoBenn B TexXHONOrM4YeckoM YHUBEPCUTETE
HapmwTaara (fepmanuns). o aTo MeToamke OTPesKn

Tpy® ©3 pasHbiX MatepuanoB OVMHOM 1M Obl  PucyHok 8. CTOMKOCT K ruapoabpasMBHOMY 3HOCY. [JaHHbIe nccnenosaHms
Technische Universitat Darm-stadt (TexHonormdeckoro YHuBepcuteTta

3arionHenbl BONHOW B3BECHIO C NECKOM U Kadanucb DapmwTrapgra, Nfepmanusn), npoBeaeHHoro Ha ocHosaHum DIN 19534

C OMpemeneHHon 4acToToW, Bbi3biBas W3HOC CTEHOK

TPy6bl MPY ABVXKEHWM YaCTWL,

Mo pe3ynsratam ucnbitaHui (prc.8) Bbi1o BbISBNEHO, YTO B TedeHune 195 neT dhakTU4eckunini U3HOC MONMSTUIEHOBBIX
rodppupoBaHHbix TPy coctaBun 0,1 MM. OTOT hakT NOoATBEPXKOAET, YTO MOAMSTUNEHOBLIE TPYObl MPAKTUYECKU HE
noaBepraroTcs rmapoadpasvBHOMY U3HOCY.

Hanxynlime pesynstatbl nokasanu Tpybbl 13 acbecToLeMeHTa, CTeknonnacTika n 6etoHa. [pr TakoM ypoBHe M3Hoca
acbecToleMeHTHble TPyObl Mpocny>xaT He 6onee 15 neT. CornacHo 3aktoHeHNo VIHCTUTYTa METaNNONONMMEPHbIX CUCTEM
HAH PB cpok cny»x6bl CTEKNOMIACTUKOBbLIX TPy cocTaBnseT 20 NneT, a NONU3TUNEHOBbLIX — MUHUMYM 50 neT.

CTONKOCTb K BO34ENCTBNIO MUKPOOPraHUu3MmoB

Pesynsrarthl McnbITaHW NoKasann, YTo roppupoBaHHble Tpy6sl FD obnagatoT 4OCTAaTOYHOM CTOMKOCTBIO K BO3AENCTBUIO
MUKDOOPraHM3MOB. [Tafkasi BHYTPEHHSA CTeHka Tpyb npedoTBpallaeT BO3HWMKHOBEHME OUMOMOMMHECKOM MIEHKW,
KoTopasi obpasyeTcsa Ha Tpybax C LepLlaBon BHYTPEHHEN CTEHKOW, Takmx Kak OETOHHble, acOeCTOLEMEHTHbIE U

CTEeKNOMJaCcTMKOBbIE.

CTOMKOCTb K BHYTPEHHEMY AaBJIEHUIO
lothpupoBaHHble TRyObl FD sBAstoTCs 6e3HaANOPHbIMK, BbIOEPKMBAIOT AaBneHue B Npeaenax oo 0,5 atmocdep B MecTax

CTblKa.
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JTabopaTtopus N0 KOHTPOJIIO KayecTBa NpoayKuum

MockoBckuin 3aBog, FDplast nMeeT COBCTBEHHYHO COBPEMEHHYIO NabopaTopuio MO KOHTPOMKO KadecTBa MPOOYKLINN.
VicnbiTaHWs NpoayKLUM NPOBOAATCS B COOTBETCTBUM C TY Ha KOMbLEBYHO XKECTKOCTb, MePMETUYHOCTb, CTOMKOCTb K yaapy.
MpoBepkKa kadecTBa NPOAYKLINM OCYLLIECTBIISIETCA NP ee NMPOU3BOACTBE, OTIPY3Ke Ha CKaf, OTrpy3Ke KINEHTY.

Ha Ka>KOYHo NapTnio COCTaBNAETCA TEXHNYECKNI MacrnopT, B KOTOPOM yKa3bIBaKOTCA CbaKTI/I“IeCKI/Ie d)I/IGI/IKO-MexaHI/IL-IeCKVIe

rokasartenu Tpyobl.

Tabnuua 3. Tpe6oBaHNA K Ka4eCTBY OBYXCJIOMHbIX ro(hpMpoBaHHbIX TPYO,
(bUTNHIroB M MHOIrOCNOWMHbIX apMUpPOBaHHbIX TPy6 FD ARM

Ne /N ‘ HAUMEHOBAHME NMOKA3ATENSA ‘ SHAYEHUE NOKASATESSA

Ha noBepxHoCTSX TPYO M (DUTUHIOB He OOMYyCKaeTcsi Hanmyme
ny3blper, TPELIWH, PAKOBUH, NOCTOPOHHKX BKIOHYEHWIA, BUAUMbIX
6e3 yBen4uTeNbHbIX MPUOOPOB. TopLibl TRYD A0MKHBI OblTb OTPE-

1 BHewwHnin B1A NOBEPXHOCTU o
3aHbl Mexay rodpamu. LIBeT Hapy>XHOro cnost Tpy6: YepHbIn 1
PbPKUA Y MOANITUNEHOBbLIX TPYO, KMPMMYHBIN Y MOAMMPOMNIEHO-
BbIX TPyD. LIBET BHYTpEHHEro cnost — 6enbiii.
[MoMaTUNEHOBbIE ABYXCOWMHbIE FOPUPOBaHHble TPYObl — SN6B-
5 SN7, SN8-SN9, FD ARM — SN8, SN10, SN16. MNoavnponuneHo-
2 KonbLeBasi )KeCTKOCTb, KH/M

Bble ABYXC/OMHbIE rodppurpoBaHHble TRyobl — SN8, SN10, SN12,
SN14, SN16

OTcyTCTBME Ha UCMbITYEMOM 0bpasLie (MOoCce CHATUS Harpy3KW):
- PacTPECKMBaHNS BHYTPEHHETO MM HAPYXXHOMO Cros

3 KonbLgsas rokocTb npn 30%-Ho aedopmann d, - PACCIIOEHNS CTEHOK

- pagpylueHnsi obpasLia

- 1310Ma B NONepeyHOM cevermnn obpasLia (MoTepst yCTONHMBOCTN)

OTCyTCTBUE PACCNOoeHU, TpeLyH, ny3bipent no TOCT 27007-86

4 CTonkoCTb K nporpesy npu TemnepaTtype (110 £2)°C un. 4.8. TY 9248-001-99718665-2008
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CepTudukarbl COOTBETCTBUA HA NPOAYKLUIO

npOAYKLWIﬂ npon3BoanTCcsa B COOTBETCTBUM C:

FOCT P 54475-2011 «Tpy6bl NOANMEPHbIE CO CTPYKTYPUPOBAHHOW CTEHKOM M (PaCOHHbIE HaCTU K HVUM AN CUCTEM
Hapy>KHOW KaHanmM3aLmm».

FOCT 32972-2014 «KonogLp! NOAMMEPHbIE KaHANM3aLMOHHbIE.

TY 2248-001-99718665-2008 «Tpybbl 6e3HANOPHbIE U3 NONNITUNEHA ABYXCOMHbIE rOhPUPOBaHHbIE U COEAVHUTENbHbIE
OeTanu ¢ MapknpoBkom FD».

TY 2248-001-38314882-2012 «Tpybbl Oe3HaNopHbIe MOANITUNEHOBbLIE MHOMOCIOMHbIE, apmupoBaHHble FD ARM
N COEOVHUTENbHbIE AETaNM C MapKUPOBKOWM FD».

TY 22.21.21-004-16042271-2019 «Tpybbl OBYXCNOMHbIE MOMPUPOBaHHbIE 13 MOMMAPONUAEHa ONS CUCTEM Hapy>KHOW
KaHanmMsauum».

TY 25.29.11-001-03637755-2021 «Konodubl 1 eMKOCTU 13 NMOSIMMEPHbBIX MaTepuanos Mapku FDplast».
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NMPOEKTUPOBAHUE TPYBOINPOBOLOB




MmopaBnn4eckumn pacyet TpybonpoBoaos

Brnarogapss  cBonctBam  mMaTepuanos  (MONMaTUNeHa,
nonMnponuieHa-61o0KCoNoNMMEPa) N MaaKon BHYTPEHHEN
MOBEPXHOCTW, TUAPAaBINYECKME CBOWCTBa TpybompoBoda
He yxXyOwatoTcst B TEYeHWe BCEro cpoka 3SKCryaTtauuu. 1r
Hu3Kknn KOS PULIMEHT LLIEPOXOBATOCTY 3STUX MaTEPUASIOB B
CpaBHEHWM C TRAOVLMOHHBIMK MaTeprianamm obecnevnsaeTt
BbICOKYHO MPOMYCKHYHO CroCcobHOCTL Tpy6 FD (puc. 9).

[MOPaBAIMHECKUI PaCHET BbINOMHAETCA OJ19 OnpeneneHus

T T Tirk TETVH =1

napameTpoB paboTbl TPyGOoMpoBoaa 13 rohpupPoBaHHbLIX ST,

MONMMITUNEHOBBIX ABYXCNOMHbIX TPYO FD. PucyHok 9. LLlepoxoBaToCTe BHYTPEHHei
NOBEPXHOCTU TPY6 N3 pas3nn4HbIX MaTepunanos

Pacuert BbinonHsieTcA B COOTBETCTBUMN C TpeGoBaHNAMM:
e CHwulM 2.04.03-85 «Kanannsaums. Hapy>xHble CETU 11 COOPY>KEHNS».

® (Cl140-102-2000 «[MpoeKT1poBaHmE 1 MOHTaXX TPYOONMPOBOAOB CUCTEM BOAOCHADXKEHNS 1 KaHaIM3aUmn 13 NOIMMEPHbIX
MaTepuanos».

o TY 2248-001-99718665-2008 «Tpybbl 6€3HANOPHbIE U3 NONNATUNEHA OBYXCMOWHbIE, FODPUPOBAHHLIE>.

o TY 22.21.21-004-16042271-2019 «Tpybbl OBYXCMOWHbIE FOMDPUPOBaHHbIE 13 MOMAPONUAEHa AN CUCTEM Hapy>KHOW
KaHanmMsauum».

PacyeT kaHanM3aLmMoHHbIX TPYOOMPOBOAOB CleayeT NPON3BOANTb, Ha3Ha4Yas CKOPOCTb ABVIKEHUS XXUAOKOCTU V, M/C,
1 HanonHeHnve H/d Takum o6pasom, HYTobbl ObINO BbINOHEHO YCNOBUE:

a,
Viigzk

3pecb K = 0,5 — gna TpybonpoBOAOB 13 MNaCcTMACCOBbIX W CTEKSIHHBLIX TPYO;
K = 0,6 — onsa TpybonpoBoaoB 13 Apyrvx MaTepuasios.

Py 3TOM CKOPOCTb ABUMEHUS XKINOKOCTY JOSKHA BbIiTh He MeHee 0,7 M/C, a HanosHeHe TpybonpoBoaos — He MeHee 0,3.

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

LV
h=Li+— ZX'
2g J
npw NpakTuyecknx pacdetax h=L-i-k,

roe:
L — pnvna TpybonpoBoaa, M; fo]
V' — cpeOHsas MO CEeYEHNIO CKOPOCTb ABVXKEHUSA BOAbI, M/C;

g — YCKOpeHue CBOBOAHOro NafeHus, M/c?;

[ — rMMOpPaBAVHECcKUA YKIOH;

PucyHok 10.

X — KO3(PPULIMEHT MECTHOIO COMPOTUBIIEHUS; MoTepy Hanopa h no AnMHe TpyBONPOBORa

J — BWL MECTHOIO COMPOTUBIEHNS;
k =1,1 — Ko3thOULIMEHT, YHMTbIBAIOLLIMIA NOTEPW Haropa Ha MeCTHble conpoTveneHus (10%) B AnMHHBIX TRy6onpoBOdax;

k =1,2 — (20%) nnst Tpy6onpoBoaos anvHon 1o 100 M, COOTBETCTBEHHO.



PacuyeT 6e3HanopHbIX TPyGONpPoOBOAOB.
1. YKNoH 6e3HanopHbIX caMoTeuHbIX TRYGOMPOBOAOB CriedyeT onpenensaTh rno hopmyse:

AV?
‘T g4R

roe: A — Koa(hULIMEHT COMPOTUBIEHVA MO ONnHE TPybonpoBoaa;
V' — CKOpPOCTb TEHEHNST CTOYHOW XUAKOCTU, M/C;

g — YCKOpeHre cBoBoAHOro nafdeHns, pasHoe 9,81 m/c?;

R= % — TVAPaBANYECKNA paanyc, M, rae:

@ — MOLAMAb XXNBOrO CEYEHNS MOTOKA CTOYHOM XXUOKOCTA, M2

X — CMOYEHHbIN MepuMeTp TpybonpoBoaa, M.

2. KoathhurupmeHT conpoTusieHns no anvHe TpybonpoBoda MOXHO onpeaenTs No hopmyne:

¢ K mae VO"‘.Z'b
A=0215r |7|

roe: K, — KO3(PhULIMEHT 3KBVBANEHTHON PAaBHOMEPHO 3EPHVICTON LLIEPOXOBATOCTY («MMAPaBINHECKAS LLIEPOXOBATOCTL»)
Tpy6, paBHbIn ANs nnactTMaccoBblix Tpyo 0,00002 m;

V0=1 M/C;

a — rnokasartesib CTerneHu, 3aBUCSLLMIA OT LIEPOXOBATOCTV MaTepuana Tpy6; ons nnactMaccoBbix Tpyb paseH 0,258;

b — nokasaTenb CTemneHn, 3aBUCSLLMIA OT PEXMa (XapakTepa) TeHYEHNS XXUOKOCTL.

Mpu nonHoM HanonHeHUn Tpy6onpoBoaa:

LA
lir . ' K
ir d
[ P T B
luFe, ]ﬂ?'c"-"
T

Mpu HenonHOM HanonHeHun Tpy6onposopaa:

I
g
h=1 s
lia, R FAR - rhe
Ler Lt -
s il
500D o y y
Re = x  veno PelHonbAca, COOTBETCTBYIOLLEE HaYauly KBAAPATUHHON 0ONacTu MapaBIMHeECKX COMPOTUBIEHNI;
2
VD g .
Re =y hakTyeckoe vmcno PeHonbaca;

D — pac4eTHbI BHYTPEHHUIA AnameTp Tpybonposoaa, M;

V — KUHeMaTn4yeckast BA3KOCTb CTOYHOW XXUOKOCTU, paBHas 1,49 X 10, m?/c.

MpumevaHue:
Mpn b > 2 cnepyeT NpuHuMaTb b = 2.
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3. Cpeﬂ,Hﬂﬂ CKOPOCTb Te4YeHnA CTOYHOW >KNOKOCTU VH npwn HeENOJIHOM HanoJIHEHNN pr6or|poso,u,a paBHa:

" ot
"

v =;;|I—E—-'—I| I' =r|§= . rne

-

Vn — CpefHAA CKOPOCTb TeYeHNA CTOYHOW »KNOKOCTN npwv NOJIHOM HanoJIHEHWN, M/C;

T o L 1

i o= e =?=_J — TUAPAaBANHECKNA paanyC Mpu NOMHOM («M1») 3anOofHEHUM TPyboNpoBOaa, M;
2': 2N : L
Pl fmf) B0, Sl _
A e 1 ] D7 S .
A o=—t= J : = = 2 =—1 1_—-}—. — MOpaBInNYecKnin paguyc npwvt HEMOHOM («H»)
' i . 1 ! |
i T . - A ToH 3anonHeHnn TpybonpoBoaa, M;

f — UeHTpasbHbI yron, pag.

4. Pacxop, »xuagkocTu, M%/c, paBeH:

On =V olie

V — cpenHss CKOPOCTb TEHEHWSt CTOHYHOV XKAKOCTU MPY HEMOJIHOM HarosHeHV TpyGoNpoBoAa, M/C;
@ — MIOWa/b XXVBOI0 CEHeHVIst CTOYHOM XUAKOCTW MPU HEMOHOM HamosHeHn Tpybonposoaa, M.

HanmeHblumne anameTpbl TPYO CaMOTEYHbIX CETEN CrieayeT NPUHNUMAaTL: 4 yandHon cet — 200 MM, AN BHYTPUKBapTasb-
HOW CeTu BbITOBOW M MPON3BOACTBEHHOM KaHanmsaumm — 150 MM; 0ns AOXOEBOW U OOLLECTNABHOW yIM4HON ceTn — 250
MM, BHYTPUKBapTasibHON — 200 MM.

Tabnuupl rMapaBIM4ecKoOro pacyerta TpybonpoBoaoB 6e3HANOPHON Hapy>XHOW kaHanusauum FD npuBeneHsl B
MNpunoxeHun 1.

CTaTVIKO-nEOHHOCTHbIe XaeaKTeEI/ICTI/IKVI Teszl

[Nop BAMSIHMEM BEPTUKANIBHOW Harpy3ku TRyObl AeOPMUPYIOTCH, HE W3MEHSIA CBOEMN ,-f"--_i_--"“m :J
CTPYKTYPbI, Y MPUHUMAIOT POPMY annvnca. BepTukanbHbin AameTp Tpyobl yMEHbLLAETCS l,r: 5 i - :-.l.
Ha 3HaveHre o (pvic. 11). _J!'____l____il_
HedopmurpytoLasca Tpyba BO3OEUCTBYET Ha MPYHT U, MO NPUHLMMY PEeaKLW, Bbi3biBaET L "'x ! :,,I i
B MPyHTE MPOTUBOAENCTBME, YTO B CBOKO O4epedb YMEHbLUAET HanpsbkeHne mnarnba B l‘ah L _=,_f’;

CTeHKax Tpybbl. Cunna, ¢ KOTOPOW FPYHT BOKPYr TPYObl MPOTVMBOAEWCTBYET AABNEHNIO

TPYyObl, 3aBUCUT OT BEPTUKASIbHOM Harpy3ku, Tuna rpyHTa U ero NAOTHOCTU (PKECTKOCTHN).
COoOTBETCTBEHHO, YeM B0MbLLE Cula NPOTUBOAENCTBUS FPYHTA, TEM MeHbLLIE AedopmMaLms PucyHok 11. flehopmauns Tpy6bi
(M3rV6) TPYObI OT Harpy3KM. OT BEPTUKAaJILHOIN HarpysKu
BnnaHme rpyHTa B 30He Mpoknagkuy Tpybbl Ha ee OOLLYHO MPOYHOCTb ABASETCA OCHOBHbLIM MOKa3aTenem, OTnYatoLLMM
paboTy anacTU4HON TPYObl OT NOBEOEHNS XKECTKON TPYObI. XKecTkad Tpyba, Hanpumep, 6eToHHasa Tpyba, NpUHUMAaET BCe
BepTUKanbHblE Harpy3kM Ha cebsl, a anacTu4Hble TPYObl CMOCOOHbLI NepepacnpenensTe Harpy3kn Ha BCKO CUCTEMY "MPYHT-
Tpyba".

Onst NoHUMaHVS B3aUMOIEUCTBUS KOHTYPHOW »XECTKOCTW TPyObl 1 XKECTKOCTU IPyHTa MOXXHO BOCTONb30BaTHCS
dhopmynon Spangler’a:

5, f@
D 5+5,
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g 0, .
[aHHas dopmyna onmcbiBaeT OTHOCUTENbHbIN NPOrd 5‘/ TPYObl XKECTKOCTLIO S, HA KOTOPYIO BO3AENCTBYET BEPTU-
KaslbHast Harpy3Kka g 1 NOMeLLeHHOM B rpYHTE XECTKOCTLIO S, rae D osHavaeT avameTp TpyGbl [0 AechopmMatimm.

N3 aTOl thopmysibl BUAHO, YTO U3MMG TPYObl MOXHO OrpaHuYmMBaTh A0 OOMYCTVMON BENYMHbI, N3MEHSIS XKECTKOCTb
TPYObl NN FPYHTa, UM 0ba NapameTpa OOHOBPEMEHHO. YBenn4eHe OgHOro 13 NapamMeTpoB MOXHO KOMMEHCKPOBaTbL

YMEHbLLIEHNEM BTOPOTO.

MOXXHO CckasaTb, YTO Yem OONbLLEN KOHTYPHOM KeCTKOCTbIO 0bnafasT Tpyba, TeM MeHbLLIE OHA HY)KAAeTCst B MOMOLLY CO
CTOPOHbI MPYHTA, 1 TEM MEHbLLIE PUCK MPEBbILLEHVS OMYyCTUMOrO 1U3rba TPyObl, BbISBAHHOMO, HANPUMEP, HEMPaBUTbHbIM
NpPoV3BOACTBOM PaboT. C Apyroin CTOPOHbI, eCivi TPy6a UCTbITbIBAET GOMbLLYIO MOAASPXKKY OT MPaBUIbHO NOA0GPaHHOM
MaTepvana 3acbinkn, NPaBUIBHOTO €€ YMNOTHEHNS, XKECTKOCTb TPYObI MOXHO YMEHBLLNTD.

B o6oux crny4asix cnegyeT NpuHUMaTbL BO BHUMaHME 3aTpaTthl Ha NprobpeTeHne Tpybbl ¢ 60Mee BbICOKO MECTKOCTLIO
B3aMeH BoJiee BbICOKMX 3aTpaT Ha MaTepualsl 3acbInku, ero TPaHCMOPTUPOBKY U TpaMboBaHue.

MeTtopbl pacyeTta gecdopmaynm Tpyo

[MPOYHOCTb MONMMMEPHBIX TPYD, MPOKNaApIBaEMbIX B OTKPbITOM TpaHLUee W 3acbkiNaeMblX FPYHTOM, PacCHUTLIBAETCS

METOOOM IPaHNYHbIX COCTOSAHUIA:

e PaHN4YHOE COCTOSAHME SKCMIyaTaLn YyCTaHaBIMBAETCA MyTeM CpaBHeHWA AeopmMaLiim OT Harpy30K C AOMYCTUMbBIMU
nehopmaymnsamu;

e PaHMYHOE COCTOSIHME HECYLLIEN CMOCODHOCTY YCTaHaBAVMBAETCS MyTEM CPABHEHUST KPUTUYHBIX HAMPS>KEHWI, Bbi3blBa-
FOLLINX MOTEepPo yCTOI7I‘-II/IBOCTI/I B peaynbrare HOKOBOIo BbIMy4rBaHA, BbI3BAHHOIO CXXMMalOLLVIMWN HanpsAXXeHnaM OT
pacHETHbIX Harpy30K, a TakxKe NyTeEM CpaBHEHWUST OTHOCUTENBHOM (KOHTYPHOM) AedhopMaLmK, BbI3BaHHOM U3rMGaHEM

TpyObl OT Harpy3KK, CONMPOBOXXOAEMOM AOMYCTMMOW aedhopMaLen.

Ha cerogHaWwHMA OeHb No NpuyrHe OTCYTCTBUS B HaLLe CTpaHe COOTBETCTBYIOLLWX METOAMK 1A pacyeTa gedopmaniim
MoSIMMEPHbIX TPYD, MPOKNadblBaeMbIX B TMPYHTE, UCMONb3yeTcsa metoavka «Molina» (puc. 12), HasdbiBaemas Takke
CKaHAVHaBCKOW, 3(MEKTUBHOCTb KOTOPOW MOLTBEPXOAOT HOBEWLUNE WCCNEAOBaHUA U TPUOLATUNETHUA OMbIT ee
npumeHeHns. CkaHOVMHaBCKas METOAVKA PACHETOB OMMCbIBAET B3aUMOAENCTBME TRYObI C OKPY>KaIOLLMIM €€ MPYHTOM.

PacueTt Harpy3ku Ha Tpyb

Ha Tpy6y, NponoxxeHHyo B TpaHLlee, BO3ASUCTBYIOT CreaytoLLne CMbI: A A A

* BEPTVIK&SIbHbIE HArPY3KY (g, ), KOTOPbIE BbI3bIBAIOT B TPYOe
HanpsXKeHVs 1 dechopmMaLimm;

* [OPUBOHTASIbHbIE HArPY3KM (g, ), KOTOPbIE STOMY
NPOTVBOAENCTBYIOT.

B HopManbHbIX yCnoBusix paboTbl MPONOXKEHHON TPYObl BEPTUKabHAS
COCTaBNAoLas AaBNeHVs royHTa (g, ) NpPeBbILasT roprSoHTaIbHYHO

COCTaB/AOLLYIO (g, ).

Tttt

PagHocTb aTvX cun (g, - q, ) BbI3bIBaET AedhopMaLiO CTEHKN TPYObI,

YTO COOTBETCTBYET YMEHbBLLEHNIO AMaMeTPa Mo rOpU30OHTaN. PucyHok 12. Mogenb
pacnpepeneHns gaBneHnus rpyHta

[edopmmpytoLLiasicst CTeHKa TpyObl Bbi3bIBAET OTBETHOE COMPOTUBMEHME Mo CKaHAVHABCKOIi MeToanKe

FPYHTa, Be4MHa KOTOPOro 3aBMCUT OT BENNY/MHbI BEPTUKaA/IbHOIO

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

BepTvkarnbHas Harpyaka TpyObl OT 3aCbIMKy pacCyMTbIBAETCS MO CrieaytoLLeln hopmyre:

P | 9 et Y

0=q-q, , jj: B8 B & N
'ﬂ:r-' WAnEFHR }.r
roe: LN Py manwx nan
q.— BepTMKasibHOe AaBneHune rpyHTa (KH/m?); o - ¥
qZ:yh]-y](H-h]); Z el S ) Fil
q, — DaBneHvie oT BOAb| (KH/M?); .:'f/*" L - -tr
qW:ywh; [l _lI —c II— L
y — yAenbHaa Macca rpyHTa 3acbinku (kH/m®) (015 pacyeToB NpUHUMaETCH B CpegHeM __E’*--._|_

19 kH/Mm3);
PucyHok 13.
CxeMa npoknagku

— yaenbHas M FOYHT. bIMKW C YH4ETOM CWJbl BbITaNKMBaHWs rpyHTa (KH/M3
Y, — YAenbHas macca rpyHTa sac C y4eTOM C a a pyHTa (KH/M3) Tpy6bi B rpyHTE

(ana pac4eToB NpuHUMaETCH B cpeaHem y, = 11 kH/MY);
¥, — YAenbHas Macca Bofibl B nopax rpyHTa (KH/m?);

H — cnov rpyHTa cBbilwe Tpyobl (M), ans gopor lI, IV n V TexHu4eckom kateropum — knacc b Harpy3ok — paccTosiHue
MeXay YPOBHEM MPYHTOBOW BOApb! M MOBEPXHOCTHLIO MOYHTA.

BHellHMe Harpysku

BHelwHme Harpy3kn nponcxogAaT OT CocegHnxX CTpOGHI/IVI N OO BEKTOB, HACbINEN, OOPOXHOIo n TpaMBaVIHOI'O OBVDKEHNA N T. 1.

[ns pacyeTa HaNpPsPKEHWI OT BHELLHMX Harpy30K UCMOMb3yeTcst Teopus ynpyrocty Boussenesque. K Hambonee 4acto
VMEIOLLIMCST BHELLHM Harpy3kam OTHOCSTCH Harpysku OT OOPOXHOrO ABWKEHUSA. Harpysku OT aBTOMOOUIBHOMO ©
TPamMBanHOro ABVXKEHVSI MPUHNMAKOTCS MO CyLLECTBYHOLLMM HOpMaM (Tabs. 4).

B cnydae Harpy3kuy MOBEPXHOCTU OT COCPEAOTOYEHHbIX Harpy3oK A1 pacyHeTa HarpsbkeHWn MCrnonb3yeTcst METO[
cynepnosunummn. OTclofa ans pacyeTa Harpy30K OT HA3EMHOIO TPaHCTOPTA UCMOMb3YHOTCA KOMMULIMEHTbI y4eTa Harpy30K
OT HECKOJbKMX KOJIEC.

B cooTBeTCTBMM C HOpMAaTMBaMK, B Ka4eCTBE Harpy3kM OT HA3eMHOro TpaHcrnopTa CneayeT MPUHATb PaBHOMEPHYHO
Harpysky OT aBTOTPaHCropTa C TPEMS OCAMM, KOTOPbIE CO30at0T Harpy3ky Benn4nHon: 60 kH — nepeaHsas ock, 2x120 kH -
2 3aJHUX OCU.

e 115 OOpor | 1 Il TeXHUYECKON KaTeropum — Knacc A Harpysok,

o ang pgopor I, IV n V TexHndeckon kateropum — knacc b Harpysok,

e [11199 OPOr 60Mee BbICOKOWM TEXHUYECKOW KaTeropun — Knacc B Harpy3ok.

LaBneHne oT Konec aBTOTPaHCNopTa pacnpenensdeTca Ha YeTbIPEXYronbHYK pasmepom 20x60 cMm.

Ta6nuua 4. HOpMaTVIBHbIe Harpy3kum ot Ha3eMHOro TpaHcnopTa

DAABJEHUE OT OCEMN

KINACC PACCTOSIHUE MEXXAY
HArPY30K 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 pacqeTHbIe BEMYMHBI OT Knacca Harpy3oK.
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Mo knaccam Harpy3ok A, B 1 C 6bin NpoBeaeH aHanms Harpysok Tpy6onpoBoda B 3aBUCKMMOCTY OT BUA MPUKPbITHS
Tpy6bl. 3aeck vcrnonb3oBanack opmMyna Boussenesque.

Mocne HeKOTOPOro NpeobpasoBaHVis AaHHas (hopMya NMPUOBPETaeT CReayoLLMA BUL,

C-P
q.= Tp (xIIa)

roe:
P — paBnerue oT koneca (kH);
H — npukpbiTue Tpy6sbl (M);

R — paccTosiHne NpUnoXXeHnss Cunbl OT paccMaTpUBaAEMON TOUKM (M).

[nsa onpenenerns ykazaHHoro B hopmyne kKoadduumerta C, co3ngaH rpadvik (prc.14).

B cnyyae 3anoxeHvs TpybonpoBoda aHaM3UpPyeMOn KOHCTPYKLMK, Bonee Y4em Ha 1,0 M HWKE YPOBHS MOKPbITUSA,
ONHAMUHECKUIN KOS MPULIMEHT HE YHUTBIBAETCS.

Mpauk CRy>XUT ONPeaeneHnio Cun, BO3ASMNCTBYIOLLMX Ha TPyOonpoBos, AnameTpoM Ao 400 MM.

[ns pacyeTta gedhopmMamin 60bLLIMX KOIIEKTOPOB HEMMyOOKOro 3anoXeHust TPebyeTcs y4nTbiBaTb BANSHWE OMaMeTPa,
poda rpyHTa 3alyTHOrO Crost M KOHEYHOW 3aCbINKM Ha BEMNYMHY Harpy30K.

——— KNACC HAMPY20K 44
KnE0C HArpy3oK «s
RO EpMLLIASHT HaTpy3 R KMBOS HEFEY30HK (n
4.00
3.50 H=rH
3.00 | | Lt _- b
250 T
2,00
1.50 e
1.00 a8
0.50 -

u I I I I
05 10 1.5 20 25 20 35 40 45 50 55 60 65
MnySHa 3aneraHan TRy

PucyHok 14. Cxema pacnpegeneHusi HanpsKeHuid B rpyHTe
no metogy Boussenesque

MNonHas BepTukanbHas Harpyska Ha Tpyoy, MPONOXXEHHYHO B MPYHTE, COCTaBMASET:

q9,=4.%4,

[baHn4YHOE COCTOSHME 3KCMyaTauum — na3rub.
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Ons Tpy®, NPONOXEHHbIX B rPYHTE, M3rMb 0OYCNOBAEH BHELUHEN HArpy3KOW, XXECTKOCTBIO TPYObl, KA4EeCTBOM 3aCbINKK
N Ka4eCTBOM OCHOBaHMS, a Takke TUMOM MPUMEHSIEMON TEXHOMOMMM MOHTaXKa TPyOOMNpOoBOAa. TeOpPeTNHeckn 13rmo,
BbI3BaHHbI BHELLHEN Harpy3KOW, paccyHmUTbIBAETCA Mo PopMyne:

75 0,083q
D | TesN+0,122E
El
SN = ﬁ
e3
=1
roe:

0, — yMeHblueHve arameTpa Tpyobl (Mm);

D — gnameTp Tpybbl Ao Aedopmanimn (Mm);

g, — BepTuKasibHas Harpyska (KH/m?);

SN — KOHTypHas »eCTKOCTb TpyObl (KH/M?), MOayNnb paccrnoeHus rpyHTa (kH/m?);
E — mopynb ynpyroctu matepuana Tpyobl (kH/m?);

1 — MOMEHT MHEepLMN CTEHKM TPYObI (MMP);

e — TOSILMHA CTEHKM TRYObI (MM).

PacueTt MOHxﬂﬂ znexrocm FE¥HTa

[Ona pacyeta oTHocuTeNnbHOV AedopmMaumn anameTpa Tpybbl UCMONb3YETC MOMy/b PAacCnoeHns rpyHTa. Moaynb
PaCCNOeHWs TPyHTa 3aBUCUT OT CTEMEeHN YMNOTHEHNST TPYHTa BOKPYT TPYObI U OT aheKTUBHOIO BbITalKMBaHWst TRYOOI
FPYHTOB, T. €. OT My6uHbI 3anoXeHWst TpybonpoBoaa.

Momynv paccfioeHVst rpyHTa OMPEeaensitoTCs Ha OCHOBaHUW MCCNEeO0BaHUs rpyHTa B CreLmanbHOM LMIMHAPUYECKOM
annapare. Ha npaxkTvke 3TOT METOf, MCMOoMb3yeTcs A1A pacdeTa aedopMaLmii HEeCBA3AHHOMO rpyHTa, Korga B Hem
NPOKNaabIBaOTCA MNACTVKOBbLIE TPYObI.

Moaynb paccioeHVst rpyHTa 3aBUCUT OT CTEMeHW YMOTHEHUS rpyHTa BOKPYr Tpy6omnpoBoaa, TOSMLLUMHLI CRost FPyHTa,
MPVIKPbIBAIOLLIErO TPYOOMPOBO, U YPOBHSA MPYHTOBLIX BOA. Ha rpadukax nokasaHbl MUHUMASbHbIE 3HAYeHVs Mogdynel
PACCIOEHWS FPYHTA, MOJSyYeHHbIe PaCHETHLIM METOOOM.*

Hiaome! b IR QDX Do, 1MIKE TRy Gb) YPOSEHb FEYHTORE, B0, BILE TP
E. [kN/m] E:[kM/m)
S0 2500 _
4000 p— o
o ER- ,nth"#ﬁw —
qﬁﬂ,mﬂ"}- 15490 o —=
R e e e
1000 --}‘E":__.-:—---"' 500 e — N
o1 7 i 4 & A 7 1 F 104 5 A 7

PucyHok 15. TonwmHa nepekpbitus Tpy6bl H (M)

* CTeneHb YNIOTHEHWS rpyHTa N0 MOAMMULMPOBaHHOMY MeTody Proctor.
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Mopynb paccnoenvst rpyHTa ans 3achinky TpybonpoBoaa ChifyyM MaTepuasnioMm:

a) YpOBEHb MPYHTOBOW BOAbI HXKE TPYObI;

) ypOBEHb MPYHTOBOW BOAp! CBbILLE TPYObI.

OTHOoCcUTENBHAas NonepevHas aedopmaLms Tpyobl OT BEPTUKaSIbHBIX HArPy30K OMPEAeEnsieTca HavanbHoM aedhopmaumen
TPYObI, KOTOpPasd BO3HNKAET HEMOCPEOCTBEHHO MOCNE 3ackinky TPYOONpPOBOAA.

HauanbHbI 13rnb, Bbi3BaHHbIM BHELLHEN BEPTUKAIBHON HArpy3kon Ans Tpyd, 3ackinaeMbiX Chiny4YiM rPYHTOM, Hanpumep,
MEecKOM U LLiebHeM, cocTaBnseT 0bbiHHO 2-4%.

Mo MHOroNeTHUM MoneBbiM HaGMOAEHUSM ObII0  YCTAHOBNEHO, YTO 3Ha4YUTeNbHask 4YacTb U3rnba BbI3bIBAETCS
Heka4eCTBEHHbIM MPOBEOEHNEM UCMONMHUTENbHbIX PaboT. [Mo3TOMy, AN BbISBNEHUS MakCUMMaibHOW HaYanbHOW
nedopMaLmn 00 TMOSIBAEHUST Harpy3oK, creayeT K pacyeTHbIM Harpyskam npubaBuTb W3rnd, BOSHUKAOLIMA OT
1CMNOMb3yeMOro MeToa MoHTaXKa 1 ka4ecTBa OCHOBaHWUS.

MakcrmanbHbI HadanbHbIN 3G PacCHUTLIBAETCS MO CRedyroLLen (hopmyne:

|ff)vw - |F]63vhH 100 + 1.+ B,

~mp b - q

.f6"|
—V
r,u,e:.kD
."8".

v

pmp MaKCUMaTbHbIV Ha4anbHbIA 13rnb (%);

— TEOPETUHECKUI, PACHETHBIN N3O, BbI3BaHHbI HArPY3KOWM OT MPyHTa 1 BHELLHEN Harpy3ku (%);

b, A q

1 , — COCTaB/sioLLias, y4UTbIBAIOLLAS YCNIOBIS MOHTaKa (%);
B ,— COCTaBNsoLLast, y4nTbIBAtOLLIAS YCIOBUS OCHOBaHWS (%).

Ha 3Ha4eHne MOHTaXXHOW COCTaBNAOLLEN If BVSIOT peasibHble YCNOBUS CTPOUTENBbCTBA!
e peanbHag KOHUrypaums TpaHLen (puc. 16a),
e MeTOObl MPON3BOACTBA U UCMOMb3yeMble MaLLMHbI, 0O0PyAOBaHME 15 BbINOIHEHWSA TPaMOOBKM rpyHTa (prc. 166),

e VHTEHCUMBHOCTb [OPOXXHOIO ABMKEHNSA BO BPEMS BbIMOHEHNSA paboT (puc. 16B).

a) CtyneH4yaTas TpaHwes 6) TpamboBKa rpyHTa B) Bonbluas MHTEHCUBHOCTb
HenocpeacTBEeHHO Haf Tpy6on OBVKEHUA NPy OAHOBPEMEHHON
C MOMOLLIO TSXKENON HeG6Oo/bLUON TONLMHE
TexHuKuM (> 0,6 kKH) npukpbiBatowero cnos H < 1,5m

PucyHok 16. YcnoBus ctpoutenscrsea

Ha pasmep coctaBnstoLLen narmda B/, BNSIOT:
e YC/OBWA Ha OHE TPaHLLew;

e Ka4eCTBO BbIMOHEHNS 3EMIIAHBIX PABOT (KBaMMUKALMS YKNAAHMKOB).
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YcnoBus Ha gHe TpaHLwen

a) HepoBHOE HO 6) HenpaBUJIbHO BbINOJIHEHHOE
(BBICTYNAOLME KAMHWN) OcHoBaHue nog Tpy6oi

B Tabnunuax Hke NpuBOOSATCS OPUEHTUPOBOYHbIE 3HAYEHVIS If " Bf pPEKOMeHAyeMble ONs1 TPaHLLEN, 3anofHIeMbIX
cbiny4nm MaTepuanom. CpeaHee 3Ha4eHe HavambHOro nsrmba — ecnm B (DOpMyne MakCcumanbHOro usrmba He Oyaet
YYNTbIBATLCS COCTaBMAMLLEN OCHOBaHNUA B.

Ecnv paboTbl BbINOMAHAKOTCS MpaBWbHO, HaYanbHbI CpedHWn n3rnd He MPeBbILIAET, Kak npaBuno, 5%. JonycTiMbln

HaYabHbI MakCUManbHbI 3rnb Ana Tpyd U3 nonmuaTuneHa coctaBnseT 9%.

Ta6nuua 5. OpueHTUPOBOYHbIEe 3HA4YEHNSA MOHTaXXHOW cocTaBnsitoLen / ’

METO[, MOHTAXA ‘ MOHTAXKHASI COCTABNSIIOLLIAS [ /(%)
Tpy60onpoBOoa B CTyNeHYaTon TpaHLLEee:
- 6e3 Hagzopa 1-2
- NOA Haa30pPOM 0
Bonbluas Harpyska oT OBMXKEHNSA CTROUTENBHOM TEXHUKK, H < 1,5 M 1-2
YNNOTHEHME 3aCbInNKK CBepXy TPYOOMPOBOAA C MOMOLLbIO TSXKenon TexHukm, P > 0,6 kH 0-1

Ta6nuua 6. OpUEeHTMPOBOUHbIE 3HAYEHUS COCTaBNSIOLWEeli OCHOBaHUS B,

COCTABJISIIOLLIAS1 OCHOBAHMUS B, (%)

YCJI0BUA HA OHE TPAHLLUEN

(KAYECTBO OCHOBAHUS)
OBbIYHOE
bes Hapsopa:
- 6e3 KaMHel 1 2
- TPYHT C KaMHSMW 1 BajlyHaMm 2 3

[Nog Haa30poMm:

- 6e3 KamHel 2 4

- TPYHT C KaMHAMW 1 BaslyHaMu 3 5

o NPpUYMHE HaNMN4YNS YCaaKW rpyHTa, MPOUCXOASLLEN B 06N1acTy MOACHINKN U 3aCbirkW, Ha4abHbI N3rvbd TpybonpoBoaa
OyoeT Bo3pacTaTb CO BPEMEHEM A0 MOMEHTa MPUOM3UTENBHOM CcTabunmusaumm Yepes 1-3 roga nocne oKoH4aHWs npo-
KNagKuW, 3acbinkn 1 TpamboBkn. Kak mokasbiBatoT MHOMOMETHWE HAOMIOOEHUS, BEMMYMHA KOHEYHOIO 13rnba vepe3 1-3
roga yBenMuMBaeTcs NpUMepHO BOBOE OT Ha4anbHOro 3HadeHns. Ha npakTuke ons pacyHeTa KOHEeYHOro narnba Tpyobl
cnycTtsa 3 roga, UCMonb3yeTcs CneaytoLlas popmyna:

& 5
5 vls
. D D
] « ocm

b . q
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MakcumanbHbI KOHEYHbIN N3rb TpyObl BbipaxKaeTcst hOPMYIOoN:

6V
D

m

roe:

ey
|| || ||
kS Foc !
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- q

VI+I
D |

¢ T By

k — KO3 PULIMEHT AONFOCPOYHON AehopMAaLN, YCTAHOBEHHbI Ha OCHOBAHWM MHOMONETHErO OnbiTa, NpuHMMaeTes 1,5 - 2,0.

BennumHa narnba Tpybbl orpaHnynMBaeTCcs yCNoOBMEM COXPaHEeHUsa MNOTHOCTM 3a BeCb Nepuon aKcnayataumm

N HE3Ha4YNTE IbHbIM YMEHbLLEHMEM MPOXOONMOCTW.

B ¢Bs3M ¢ 3TUM pekomeHayeTcs, YTOObl MakCUMasbHbIM AONFOCPO4HbLIN M3rnd TPyObl He MpeBbian 15%.

o "y
' 1

8V
D

" £ most

<15%

[NpencraBneHHbI MeTO, pacyeTa AeopMaLiv NIacTUKOBbLIX TPYO KacaeTCsa KaHaIM3aumMOHHbIX TPY6 HUSKOIO 1 BbICOKOMO

naBneHns, T. K. MakCMaslbHbI N3rnbd NosiIBUTCS Torga, Korga naBJsieHne BHYTPU pr6b| 6yp,eT PaBHO HYIMO.

Pacuer ﬂaBneva FE¥HTa

Non BNMSHMEM BHELIHEro OaBneHus rpyHTa BOSHUKAOT CXKMMAaLOLLIME CUSibl, KOTOPbIE BO3ASUCTBYIOT MO NMepumMmeTpy Ha

CTEHKY pr6bl. Ecnu oHn goctaTtodHo 6onbLUVe, OHU MOTIYT BbI3BaTb NoBpeXageHe B B1ae OOKOBOIoO BbIny4rBaHWA pr6bl.

370 aBnseTcsa aMdHEKTOM COBMECTHOMO BO3OENCTBUST OOMbLLIOIO BHELUHErO (MM BHYTPEHHEro Bakyyma) W Mason

XKECTKOCTU pr6b|, YTO CO3Oa€eT OrNnacHOCTb NoABIIEHNA OOKOBOIrO BbIny4rBaHWA.

Mpoknagka TpyobonpoBoaa B 4OCTATOYHO YNIOTHEHHOM MPYHTE YBEIMHMBAET €r0 YCTOMHMBOCTb K OOKOBOMY BbIMy{MBaHNIO,

MO3TOMY, E€CJI OHO BCE XKe MOABJIAETCA, TO NPOABIIAESTCA B BUOE MEJIKNX BOJIH. Ecnun, B cBotO o4Yepeb, MPYHT OKa3bIBAETCA

[IOCTATOYHO PbIXSIbIM, YCTOMYMBOCTE MOXET 0OKa3aTbC YMEHbBLLEHHOM 1 BbiMyYBaHe MposBuTCs B hopmMe 6osbLLER NI

MeHbLLIEV SAMnconaHon aedopmaum (prc.17).

BokoBoe Bbiny4ynBaHue
B hopMe MeNKux BOJH

[NOTHBIA FPYHT

BokoBoe Bbiny4ynsaHue
B chopme annunca

A

T

L —
PbIxnbin FpyHT

PucyHok 17. Bugbl 60KOBOro Bbiny4mBaHus

Mo Npu4rHe oNacHOCTY NOSIBNEHNSA BOKOBOIO BbiMy4BaHNS, AOMNYCTUMOE (Oe30macHOe) AaBneHne CO CTOPOHbI MIOTHOMO

MPYHTa MOXXHO paccymuTaThb Mo hopmyne:

5,63
Qo™ F
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B cnyyae, korga Tpy6a nomellgHa B PbIX/IOM MPYHTE, TakKOM Kak Wi, MMHA WK LWnaMm, JOMyCTUMOe BHELLHee AaBrieHue
FPyHTa paccYUTbIBaeTCA Nno hopmyne:

_24SN 2B

b= F ' F

[Mpu ycnosuy UcrnonHeHrs sasrcumoctn SN > 0,0275 E7,
roe:

F xoathduumeHT 6e3onacHOCTM (ons Bcex cnyyaeB F= 2);
SN — KonbLEeBast )KECTKOCTb TPYObI (KH/M?);

E,” — kacatesbHblii MOLYSb MPYHTa, KOTOPbIN XapaKkTeprayeT XKEeCTKOCTb rpyHTa (KH/M?).

Mposepky Tpy6 Ha GOKOBOE BbIMy4MBaHVe CMEdyeT MPOVSBOAMTL MPU YCIOBMW, YTO KacaTeslbHbii MOfy/b rpyHTa £,
paBeH HyIto, HE3aBNCUMO OT BUAa rpyHTa, OKPY>KatoLLero Tpyoby.

Onsa Tpyb n3 nonuatuneHa HU3Koro gasneHns (HDPE), obnapatolmx 605bLIoV )ecTKoCThio SN, 60KOBOE BbiMy4/BaHve
PeOKo ABMAAETCS ONpPeaensatoLLmMM CBONCTBOM NPU MPOEKTMPOBAHUM.

Pacuer HGQOEMaH""" TE¥6

Hethopmaums Tpy6 13 nonmstuneHa Hn3koro aasneHns (HDPE) nposepsieTcs no cnenytoLlen hopmyne:
d |"-. 8 HI |'-. e HI
p n_ 4+ Df. | . |

2e ‘E \ d !\ d

ny b ny

8:

roe:
& — ponyctnmas oTHocuTensHas gedopmaung (%);

p — pabodee pasnervie (Mla);

e — HOMMHasbHas! TOMLLWHA CTEHKIN TPYObI (MM);
E — mopynb KOHra (qonrocpoyHsiin) (MIMay);

0 — abCOoNtOTHbIN N3G (MM);

d — HOMVHasbHbIA AnameTp (Mm);

Df— KOS(MULIMEHT, CBA3AHHbI C N3rMbatoLLYIM MOMEHTOM, BbI3BaHHbIM U3rMOOM.

KoathduupeHT Df VNMEET CINIOXHYIO CTRYKTYPY 1 €ro BEMNHMHA MOXET MEHATLCS B rpaHuLiax oT 3 0o 10 1 6onee (B cpeaHem 6).

MpoekTnpoBaHne Tpybonposoaa

C 0CObObIMU xcnosvmmm 3KcnnxaTava|

[NpoekTnpoBaHne 1 NPoKIagKy TPyOONPOBOAOB B BEHHOMEPSI/bIX MPYHTaxX CNeayeT Npon3BOaMTb C yHETOM TPeboBaHWA
CHuIM 11-02-96, CHW1lM 2.02.04-88, CH 510-78 «/IHCTPYKUMSA MO NPOEKTUPOBaHNIO CETEN BOAOCHABXKEHUS 1 KaHanM3aumm
07151 parioHOB pacnpOCTPaHEHNST BEHHOMEP3IbIX MPYHTOB>.

[MpoeKTMpOBaHNE 1 NPOKNaAKy TPYOOMPOBOAOB B MPOCAA04HbIX 1 MyHUMHUCTBIX FPyHTax crneayeT NPon3BoaUTb C yHETOM
TpebosaHu CHWIM 2.02.01-83. bannacTpoBKy NoA3EMHbIX 1 HA3EMHbIX TPYOOMPOBOAOB CNedyeT MPOU3BOANTL C YHETOM
TpebosaHun CI1 107-34-96 «bannactmpoBka, obecneveHne yCTOMHMBOCTU MOMOXKEHWS ra30MpPOBOAOB Ha MPOEKTHbIX

OTMETKaX».
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MoproroBka TpaHLUeN OJfist NPoKnaaku Tpybonposoaa

3eMrsiHble PaboTbl MPU CTPOUTENLCTBE BE3HAMOPHBLIX CaMOTEYHBIX KaHaNIM3aLMOHHbBIX CUCTEM 13 rOPPUPOBaHHbIX TRYD
FD BbinonHstoTest cornacHo CHul 3.02.01-87.

OoHnM 13 BabKHEWLLNX (hakTOPOB, BAMSAIOLLMX HA KA4eCTBO MOHTaXa 6e3HanopHOW CaMOTEYHOW KaHanm3auWMOHHOM
CUCTEMBI, SBASIKOTCS TUM FPYHTA, B KOTOPOM MPOUCXOOUT MOHTAaXK, a TaKXKe CTPYKTYpa «3achInkn» TPyOonpoBoda.

Cxema yknagku rodpupoBaHHol Tpydel FD B necyaHble, IMMHNCTbIE, MpaBenncTHbIE MPYHTbI NpeacTaBneHa Ha puc.18.
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PucyHok 18. Cxema yknapgku Tpy6onpoBoga B nec4yaHble, MUHUCTbIE, FPaBeINCTHbIE FPYHTHI

LLInpurHa TpaHLen no AHy Ao/KHA 06ecneymnBaTh ya0OCTBO KA4ECTBEHHOMO BbIMOHEHNSI MOHTaXKHbIX PpaboT. MUHUMasbHOE
PaCCTOSIHME MEXY CTEHKOW TPaHLLIEN U HAPY>XXHOW CTEHKOM TPYObl COCTaBNAET OT 35 CM.

[JHO TpaHLLen OOMKHO ObiTb BbIDOBHEHO, JOMKHbI OTCYTCTBOBAaTb MPOMEP3LUME YHaCTKN. Ha AoHe TpaHLlen He OOMKHbI
BbICTYMNaTb TBepAble BKIOYEHWsI, HA KOTOPbIE MOXET OnMpaThcs Tpyba. MecTa BbleMKM BanyHOB A0SXKHbI ObiTb 3aChINaHbl
FPYHTOM W YMIOTHEHbI A0 TOM Xe MIOTHOCTA, HYTO U MPYHT OCHOBaHMS. [P 04eHb PhIXIbIX FPYHTaX MOXET NoTpeboBaThCs
yKpenseHme aHa TpaHLLlen. Yrof yKioHa TpaHLIen JOSKEeH COOTBETCTBOBATL MPOEKTHOMY.

«Mopylika» nop Tpyby ycTpauBaeTcs Mpu Bcex Tumax rpyHta. [ns aT1or uenu npumeHsieTcst Mecok Wnv rpasBui
(MakcuManbHbIN pasmep 3epeH‘ He 6onee 20 MM), TonWMHA cnost npr atoMm oT 10 go 15 cm. lMNoaylika nog Tpybon He
OOMKHA YNNOTHATLCS, 32 UCKIMIOYEHMEM YHaCTKOB, HaxXOOSALMXCA Ha PAaCCTOSIHUM 2 METPOB A0 CMOTPOBOro KosoaLa
N OO CTEHKM KonoAaLa CO CTOPOHbI BXOOHOW TPyObl. Moayllka AomkHa ObiThb TLLATENBHO BbIPOBHEHA, Mof, pacTpybamu
JenaroTca «NpUsSMK» . ECnn AHO TpaHLLEen POBHOE 1 He TPebyEeT yCTPOMCTBA «MOAYLLKN», MOXKHO CAENaTb HESHAYUTENBHYHO
BblEMKY MPyHTa B OCHOBaHWUM TPYObl 1 3aMEHUTb MPYHT Ha 6onee MArKUm TUMn rpyHTa.

Tpybbl MaNoro guameTpa MOXKHO YKNaablBaTb B TPAHLLEW BPY4YHYHO, a AN TPy6 O0NbLLIOMO AnamMeTpa MoryT noTpeboBaThea
rpy30onoabeMHble METIV UMK cheumnanbHble NoabeMHble TpaBepchl. [py MOrpy>keHur Tpyobl B TPaHLLEKD Heobxoammo
1CMONb30BaTh HE MEHEE ABYX METESb.

13Bne4eHHbI NPV NPOKNadblBaHWM TPaHLLIEN rpyHT MOXXHO UCMOMb30BaTh B KA4eCTBe «3acbinkiu». YT00bl HE MOBPEAnTb
TPyObl, MPYHT HE OO/MKEH COAepKaTb KaMHK, BalyHbl, MEP3/ible KOMbSA U T. A. ECAM »ke BbIHYTbI FPYHT A5 3aCbIMKN He
MPWrogeH, To ANs 3TOW LEen NCMONb3YETCS MECOK, B KOTOPOM HE AOMKHO OblTb KaMHEN pasdMepoM 60/bLUe 20 MM.
MNpenBapuTenbHas 3ackinka TPyd OCYLLECTBASETCA N0 BCEW LUMpKHE TpaHLLen Ha BbicoTy 20-30 cMm OT Bepxa TpyO. 3acbInky
1 YyNAOTHSOLME Nasyxy TpaHLIEN CreayeT BECTM MOCMNOMHO, TOMWVHOM 5 ¢cM. HemocpeacTBeHHO Han TRyOonpoBOAOM
TpamboBaHue rpyHTa He gonyckaetca. CTeneHb YrNoTHEHNS MPyHTa 3aBUCUT OT MPUMEHAEMOrO 000PYAOBaHNS, KOMNYe-
CcTBa TPaMOOBOYHbIX MPOXOA0B W TOMLLMHbI YIAOTHSIIOLLMX CIIOEB.

Mpu Npoknagke Tpyb B BOAOHACHILLIEHHbIX MPyHTax CO cnabor BOOOOTAAYeN MNpedyCMaTpuBaeTCs WMCKYCCTBEHHOE
BETOHHOE N BTPamMOOBaHHOE B IMPYHT LLIEOEHOYHOE OCHOBaHWE C YCTPOWNCTBOM MecHaHom noayLku (puc.19).
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PucyHok 19. Cxema yknapku TpybonpoBoaa Ha rpaBuitHO-Le6eHoYHOoe nnm 6eTOHHOe OCHOBaHne

Mpn npoknagke Tpyb B 3ab00M04YEHHbIX, 3aUNEHHbIX, 3aTOPdOBaHHbIX MPYHTax AO/MKHbI OblTb MPELyCMOTPEHb! U
OCYLLECTB/IEHbI MEPOMNMPUATUSA, OBECNEUMBAIOLLIE HECYLLYIO CMOCOOHOCTb MPYHTOB, COOTBETCTBYHOLLYIO PacyHeTHOMY
conpoTtneneHnio He meHee 0,15 MIMa (3ameHa rpyHTOB, BETOHNPOBaHKE, YCTPONCTBO 3cTakan 1 T. n.) (puc. 20).

"

T P
TP HILEHH

- koL 1 1
Ty e s i rEEl o gna
1178w Fy P70

TEAHTL

T=F T L TrF TR
AR AR TP

PucyHok 20. Cxema yknagku Tpy6onpoBoga Ha >Xene3o6eToHHOe OCHOBaHue

B Tabnuue 7 npvBeaeHbl cpeaHne 3HaveHna moayns gedopmMaumm rpyHta (E, MlMa) B 3aBMCMMOCTU OT CTEMEHU ero

YMOTHEHVISA,

Ta6nuua 7. CpeAHVIe 3Ha4YeHunsa moaynsa AerOPMaLWII/I rPyHTa B 3aBUCUMOCTMU OT CTeneHu ero ynjioTHeHnsa

MopAyNb AEGOPMALIM FPYHTA E "B 3ABUCUMOCTM OT CTEMEHU EFO YNNOTHEHMS,

OBbEMHAS
TWUN FPYHTA B 30HE EOKOBOW MACCA Mna
SACBIMKN TPYBbI rPyH:A’ CTeneHb YNiOTHEHUSI FPpyHTa
b HopmanbHas MoBbiweHHan MnoTHas npu HambIBKe
oo pmaucne Omee |7 : 10 25
[Neckn menkne 1,76 6 12 18
[Necku NbineBatble, Cynecu 1,8 5 7,5 10
e T BT 18 35 5.5 8
Cynecn 1 CyrnMHKK TBepable 1,85 2,5 5 7,5
[THBbI 1,9 1,2 2,5 3,5
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MuHMManbHas BbiCOTa 3achinkn Ham, BEPXOM Tpyobl anameTpom 600 MM unn meHee — 0o 0,7 M, ans Tpyd 6onbLuero
onametpa —1 m.

BHUMAHUE! He ponyckaercsi yknagka MoJvMMepHbIX Tpy6 HernocpejcTBEHHO Ha JIEHTOYHbIX OETOHHbIX
¢yHgameHTax nan nx 6eToHupoBaHue. He gonyckaercsi nogxknagbiBaTh rnog Tpy6b! KyCKu ApeBeCUHbl, KAMHU U
T.11. 4J15 [OJIy4EeHUs1 HYXXHOIo yKJioHa. Matepuas ocCHOBaHUs1 BOJIXEH Y[O0BJIETBOPSITL C/EAYOLNM TPEOOBaHNSIM:

e OTCYTCTBME KaMHEN C OCTPbIMU KpasMu, CTPOUTENBHOMO Mycopa Unv Apyroro Nogo6HOro Matepuana, BKparnieHmn
pa3mepoM 6onblie 20 MM;

e HEeOOonyLeHne Haim4dna Mep3noro rpyHTa.

nEOKﬂaﬂKa TEX6 B gxmﬂeax

B cootBetctBUM C TpeboaHusammn CHuM 2.04.02-84, CHuI 2.05.03-84, CHwI 2.05.02-85, CHwuI1 11-89-80* , BCH 003-
88, CIN 109-34-97 (MarucTtpabHble ra3onpoBoabl) Nepexoib! MO XenesHbIMM AoporaMm 1 aBTOMOBUBHBIM JOPOramMm
HaQNEXUT NPUHMMATL B CTaslbHbIX pyTispax.

TpybonpoBodbl cUCTEM BOOOOTBeAeHWS 6e3 dyTnapa cneayeT pasMellaTb HKe CeTell, TPaHCTMOoPTUPYIOLMX BOOy
NMUTLEBOIO KadecTBa, Ha 0,4 M. B dyTnspax TpybonpoBoa BOOOOTBEAEHNST MOXET pa3MeLLaTbCA Bblllle BOAONMPOBOAA Ha
0,2 M, HO MPW 3TOM PaCCTOsHME OT OCK MepeceYdeHns 0o obpesa yTnspa B MUHUCTbIX MPYHTaxX AO/MKHO OblTb HE MEHee
5 M B KaxKayto CTOPOHY 1 10 M — B KPpYNMHOOOIOMO4HbIX 1 MecHaHbIX rpyHTax.

LLnpuHa tytnspa no gHy TpaHLen C BEPTUKANbHbIMU CTEHKaMW AOHKHA COCTaBAATb He MeHee 1,5 Hapy>KHOro anameTpa
OBYXCNONHOW roppurpoBaHHon Tpybbl FD. MybuHa TpaHLen B YyCTONYMBLIX MPyHTax HOPMaSbHOW BAAXKHOCTU AOSKHA

COCTaBJIATb:
® B HACbIMHbIX MecHYaHblX N rPaBesINCTbIX TPYHTax — 40 1 M;

e B CynecHaHbIX U CYrMMHUCTBIX rpyHTax — 1o 1,25 m;
e B [MNHUCTbIX MPYHTax — 1o 1,5 m.

Mpn CTPOUTENBCTBE MEPEXOOOB N3 FOPPUPOBAHHBIX ABYXCMAOMHbIX TPyO FD nog aBTOMOGUAbBHBIMU U XKENE3HbIM
aoporamu, Yepes BoAHble Nperpapl, NPoKNaaka 3almUTHbIX CTanbHbIX (DYTASPOB MOXET ObITb MPOM3BeaeHa 3aKPbITbIM
(BecTpaHLLenHbIM) CTOCOOOM.

MoHTax KOHOEHGB FD

MocnepoBaTenbHOCTb MOHTa)Xa c60opHbIX Konogues FD

1. Ha gHe koTnoBaHa Heobxoanmo obopyaoBaTk NecHaHoe OCHOBaHME TOSLWLMHON He MeHee 15 CM, YMNOTHUTb OCHO-
BaHue TonwmHom 0o 95% no MpokTopy.

2. B cnyyae ycTaHOBKM KONoALa B BOAOHACILLEHHbIX MPYHTax Ha AiHe KOTIoBaHa cnedyeT 3ainTb 66TOHHOE OCHOBaHue
He MeHee 15 CM UMW YNoXKnTb GETOHHYIO MANTY.

3. Py4HbIM 3KCTPYAEPOM MPVBapUTL CoeanHUTENbHbIE My(DTbI B OTCEKM NTOTKOB.

4. YCTaHOBUTbL JTOTOK yHI/IBGDC&U'IbeIVI MOHOSINTHBIV Ha nogroToBJyieHHOE OCHOBaHve 1 npon3BecT nogkJito4YeHne
Tpyo.

5. Mpn ycTaHOBKe KOMoALA B BOOOHACKILEHHbIX MPYHTaX A1 NMPeaoTBpaLLeHUst ero BCrbITUst PEKOMEHAYETCS 3a/MTb
OETOHHBI «KOPb», Macca KOTOPOro A0/MKHA ONPEeaensaTbCst pacyeToMm. [pn OTCYTCTBUM pacyeTHbIX AaHHbIX OETOH

cnenyeT 3anuTb [0 YPOoBHS Ha 10 M Bbillle Bepxa NoAkodaeMbix Tpyb. pn yCcTaHOBKe Komodua ¢ Mpurpy304Hoi
KamepoW criefdyeT 3anofHUTb ee GETOHOM [0 BepXa Yepes creLmanbHbii MpnBapeHHbIi NaTpyookK.

6. YCTaHOBUTbL Ha NOTKOBYHO YacTb LLAXTY KOnoaua Yepesd pesnHOBOe YNNOTHEHME. YNNOTHUTENbHOE KOMbLIO YCTaHaBM-
BaeTCA B ma3 BTOPOro rodpa.

7. SaCbII'IKy Koniogua crienyet BeCTh NeCKoM, NCrNoJib3yA METO[ NOCNOMHOro YMAOTHEHWA. TonuwmHa KaXkgoro cnos —
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He 6onee 20 cM. CTeneHb YNNOTHEHWS KaXKAoro cnost — He MeHee 95% no MNpoKTopy, a B ciydae Hanyms TpaHCropT-
HOW Harpy3ku — He MeHee 95-98% no NpoKTopy, B 3aBUCUMOCTU OT BENNYMHBI HArPY3KN.

8. C NOMOLLbIO PE3MHOBOMO YNIOTHUTENSA YCTAHOBWTL FOPOBUHY, B Cilydae MoHTaxka konodua 800 ID, 3atem Teneckon
600-800 ID. YnnoTHeHne HeMocpenCcTBEHHO Ha, IMTOM FOPSIOBUHONM OOMYCKAETCHA BECTU TOSIbKO BPRYYHYHO TPaMOOBKOM
mMaccon He bonee 20 Kr. B cnydae moHTaka konogues 300 ID, 400 1D, 600 ID — 4epe3 pesnHOBbIN YINOTHUTENb YCTa-
HOBWTb Cpagy Teneckor.

9. Teneckon ycTaHaB/MBAETCs Ha HEOOXOOMMYIO BbICOTY HEMOCPEOCTBEHHO MPW YKaaKe AOPOXHOMO MOKPbITUs. JTok
KPenmuTCs HeNnoCPeACTBEHHO Ha Tefeckon. B npoLuecce yKnaaky nocneqHero Crost 4OPOXKHOMO MOKPbITUS TeeCKOr
cnenyeT NPUMNOAHSATE Ha 5 CM, 3aMonHUTL MPOCTPAHCTBO Nof 060MMOV Mtoka acdanbToM U 3akaTtaTb Mof, YPOBEHb
JIOPOXXHOMO MOKPbITYUSI.

MocnepoBaTtenbHOCTb MOHTa)Xa cBapHbIX konogues FD
1. Ha oHe koTnoBaHa coopyauTb NeCHaHOe OCHOBaHME TOALWMHOM He MeHee 15 cM 1 yrmnoTHUTL 0 95% no lNpokTopy.

2. B cny4ae yctaHOBKM KOMoALA B BOOAOHACHILLEHHbIX FPYHTaX Ha AHE KOTOBaHa CneayeT 3anmTb OETOHHOE OCHOBaHME
He MeHee 15 CM UK YNOXUTb BETOHHYHO NAUTY.

3. YCTaHOBUTL KOJMIOAEL, Ha MOArOTOB/IEBHHOE OCHOBAaHMWE, COMMAacHO MPOEKTY.

4. [pn yCTaHOBKe KOMOALA B BOOOHACBILLEHHbIX MPyHTax 419 MPeAoTBPALLEHMS ero BCMIbITUS PEKOMEHAYETCH 3a/MTb
OETOHHBIV «AKOPb», MacCa KOTOPOro AO/MKHA OMPEedenaTbCa pacyeToM. [1pu OTCYTCTBUM PacHETHbIX AaHHbIX 6ETOH
cnemyeT 3annTb A0 ypoBHA Ha 10 CM Bblille Bepxa nogkoyvaemMblx Tpyd. [Npu yCTaHOBKe KOMOALA C MPUrPY304HON
Kamepow creadyeT 3anofHUTL ee BETOHOM [0 Bepxa Yepes3 creuyvalibHbI MprBapeHHbIn NaTpyooK.

5. MPOU3BECTY NOAKIIOUEHME TPYD B LLAXTY KOMOALA.

6. 3acbinky Konodua cnemyeT BeCTU NMEcKOM, MUCMOosb3ys METOL, MOCONHOMO YMNOTHEHNA. ToNWMHA KaXXO0ro Cnost — He
6onee 20 cM. CTeneHb YNAOTHEHWS KaXXO0ro Cnost — He MeHee 95% no MNpoKTopy, a B criydae HanMymst TPaHCMOPTHOW
Harpyskm — He MeHee 95-98% no MNpoKTopy, B 3aBUCMMOCTY OT BENHMHBI HArPY3KU.

7. JTIIOK KPEMnUTCst HEeMOCPEACTBEHHO Ha ropsioBuHY. BoKpyr ropnoBuHbI CrieayeT YCTaHOBUTb OManyoky, 3aTeM 3a/UTb ee
6eToHOM. [noLLaab BOKPYr Onanybkm 3ackinaTb MECKOM A0 YPOBHS €6 MOPU30HTaTbHOM MOBEPXHOCTY U YNNOTHTL 40 95-
98% no lNMpokTopy. MNnoLaab 1 pasmepbl NecHaHoM MAOLLAAKM O0/MKHbI ObITb HE MEHEE MNOLLAAV W Pa3MEPOB JOPOXKHON
NAUTBI.

8. MonoXnTb JOPOXKHOE MOKPLITUE COMTAcHO MPOEKTY.

ConpsixxeHune Tpyb ¢ konoguamm

YCTPONCTBO Npoxoda roppupoBaHHbIX ABYXCNOMHbIX TPpyO FD 4epes CTeHKM CMOTPOBbIX KOOAUEB 3aBUCUT OT (hOPMb
KOMOALEB B MiaHe (Kpyrible Nn NpsiMoyrofibHble), BUaa Matepuana (COopHbIE 3N1EMEHTbI, XKene306eTOHHbIE, KUPMUYHBIE,
nMoIMMEpHbIE 1 T.A.) 1 Ccrnocoba ConpsKeHNs Tpyo.

BBopg rohpupoBaHHbIX OBYXCNOWMHBIX TPyd FD B CMOTpOBbBIE KONOALL!I CNedyeT OCYLECTBASATbL C MCMOb30BaHNEM
CNenytoLmMx TEXHOMOMMHYECKNX MPOLECCOB:

® HaJeBaHWe Pe3nHOBbLIX KOJeL, Ha Tpyobl;

e OOYCTPOWCTBO OMnanybKn BOKPYr MPOeEMa, C yHETOM Pas3MepoB TPYOb! 1 CTEHKN KONOOLA;

® OETOHMPOBaHKE NMpoema ¢ TPyoow;

® 00YCTPOWCTBO MMHAHOMO 3aMKa B MECTe NMpoxoaa;

e pasbopka onanybkn Nocne OOCTVKEHMSt BETOHA TPebyeMOn NPOYHOCTU.

[nsa Bcex Tpyo, BXOAALLMX U BbIXOOALLMX M3 KOMOALA, A0/MKHA 06eCrevnBaTbCs repMeTUHHOCTb MPOX04a CKBO3b CTEHKM,
HEe3aBMCUMO OT TOro, U3 KaKoro Martepuana OHU U3roTOBJEHbI.

JloTkn B konoduax cneayeT BbINONHATL U3 MOHOIMTHOMO 6ETOHa Ha MENKOM 3anonHUTene Nbo 1CMob30BaTh rOTOBbIE
113 NOSIMMEpPOB.

BBoa rohpurpoBaHHbIX OBYXCNOWHbIX TPy6 FD B nonnMepHble (MONMaTUNeHOBbIe, NONUMPONUIeHOBbIe, CTekornnac-
TUKOBbIE) KOMOALb! JOJKEH OCYLLECTBIATLCA C UCMONb30BaHUEM COSAMHEHMS, aHaNOrM4YHOro TOMY, KaKoe UCMOosb3yeTCs
ONnst nx coopkm mexay cobon. CoeanHeHne OOMKHO OblTb FEPMETUYHBIM.
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COGEVIHeHI/Ie HBzXCﬂOﬁHbIX FOQEMEOBaHHbIX Tezﬁ FD

[ByxcnoiiHble rodpuvipoBaHHble Tpybbl FD, mpolledlie BXOOHOW KOHTPOSb, packiafplBatoTCst Ha OPOBKE TpaHLueu,
pacTpyboM MpoTMB yKNoHa. [lepen Ha4anoM MOHTaXka BHYTPEHHSI MOBEPXHOCTb pacTpyba M rMafKuin KOHeL, Apyron
TPYyObl o4MLLAKOTCA OT rpsian. fodprpoBaHHbIE ABYXCOWMHbIE TPYObl FD coeamHAOTCA B COOTBETCTBUN C TpedoBaHusmMu Cl1
40 -102 - 2000 1 TP 170 - 05.

CoeanHeHne rodpprpoBaHHbIX OBYXCNOMHbIX TPyD FD ocyllecTBAAETCA C MOMOLLBD pacTpyba, YTo npeaycMaTpuBaeT
NPUMEHEHNe YNNOTHUTENbHBIX KOMel, BHYTPEeHHsS CTOpoHa pacTpyba U ynnoTHUTENbHOE KOMbLIO Mepen MOHTaXKOM
OMNPbICKMBAIOTCS CUIMKOHOBOW CMa3KOW.

YNnoTHUTENbHOE PE3VHOBOE KOJbLIO YCTaHABMMBAETCS B Ma3 BTOPOro rodpa, npuyemM YnaoTHSOLWMIA Npodunib AOMHKEH
ObITb HAMPaBNEH B CTOPOHY, MPOTUBOMOSOXKHYHKO HanpaBneHno BeBoaa Tpyobl B pacTpyd (puc. 21).

Onsa Toro, 4To6bl pacTpyb OOencsa Ha Pe3nHKy PaBHOMEPHO CO BCEX CTOPOH HEOOXOOMMO MPUMEHSTb nebedku. Ha
Tpydy C pacTpybom 1 cBOOGOAHbBIM KOHEL, OoeBaroTCsa 2 MUKCUMPYHOLMX PeMHs. Jlebeakn OgHMM KOHLIOM KpensaTca
3a (DUKCUPYIOLLMIM PEMEHb, 3aKpPeneHHbIn Ha Tpybe C pacTpybom, a BTOPOWM KOHeL nebedky KPenaT Ha pPemeHb,
3aKpenneHHbIn Ha Tpybe ¢ pe3nHkon. BTopyto nebeaky NpuKpennstoT napanniensHo nepBon nebenke. 3atem nebegkum
MJaBHO U PaBHOMEPHO HAYMHAKOT HATAMMBAaTb, MPY 3TOM PacTpyd OOEBAETCA Ha PE3UHKY PaBHOMEPHO CO BCEX CTOPOH
1 coeduHeHne nonyyaeTcs abcontoTHO repMeTuyHbIM. Kpast TpyObl 1 YMIOTHUTENbHbIE KOJbLA NPY MOHTaXe OO/MKHbI
ObITb aOCONKOTHO YACTBIMU.

CoeguHeHve rodpupoBaHHbIX OBYXCMonHbIX Tpyd FD ¢ Tpybamu n3 gpyrix maTepuanoB (4yryHa, acbecToLemeHTa,
Kenes3obeToHa, KepamMuKn) MOXKET OCYLLECTBAATLCA TPAAULIMOHHBIMU MeTodamMu (C NMoMoLLblo dnaHues, MydT U
YKENE300ETOHHbIX KONOALIEB).
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PucyHok 21. Cxema coepguHeHnsi Tpy6 ¢ MOMOLLBIO YNJIOTHUTENBHOIO KoJbLia

CoenvHeHre ropupPoBaHHbIX ABYXCMOMHbIX TPYO FD Takke MOXKHO OCYyLLECTBAATbL C MOMOLLBO CBapky BCTbiK Mo FOCT
16310-80. CBapka BbINOMHAETCHA HArPETLIM rA30M C NPUCAA04HBIM MPYTKOM U 3KCTPRY3NOHHOW CBapKon. [ocne Harpesa
CTbIKOBbIX MOBEPXHOCTEN MaHe b youpaeTcs, TPyObl CABUMAKOTCS, C CUITON CKUMAIOTCSA HA BPEMST O MOSHOMO OXITaDKAEHUS,
OTOT MeTOf, 06eCneHmBaET NPOYHOCTb COEAMHEHVIS PaBHYHO MPOYHOCTN TPYObl. PekomeHayemMbii pexkum ceapkn Tpyd FD
npvBeaeH B Tabnuue 8.

Tabnuua 8. PekoMmeHAyeMbIi peXXum cBapKu

Ne N/1 ‘ OMEPALINA ‘ NPOAOMXUTESIbHOCTb, C
1 [MpenBapuTensHbI Harpes t, — 0o obpasosaHys rpata BbicoTon (0,5 +0,1-t) MM
2 Harpes t,=15
3 TexHonornyeckas naysa (yoaneHue Harpesa) t, < 3+0,01:D,
4 LocTmxkeHve faBneHns (CBapKm) t, < 3+0,03-D,
5 Csapka t, > 3+t
6 OxnaxxaeHve t, — 3aBMCUT OT TOSLLMHbI CTEHKW 1 BHELLIHEI TeMmepaTypbl
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COGEVIHeHI/Ie MHOIOCJIONHbIX aEMI/IEOBaHHbIX TE¥6 FD ARM

CoenunHervie Tpy6 FD ARM npovcxoauT MyTem 3AeKTPUHECKOro MaBMeHMst CHaPY>K NP MOMOLLM 9NEKTPOCBaPHbIX
MyMT 1 BHYTPEHHEN CBAPKK, HYTO 06ECNeYMBaET MPOYHYHO 1 6E30MacHY Chanky.

MoHTax Tpy6 HeoOXOAMMO MPOU3BOAUTL HEMOCPEACTBEHHO B TpaHLiee. [epen Ha4YanoM MOHTaXKa BHELLUHIOW U
BHYTPEHHIOO MOBEPXHOCTL TPYOb! Ha LUMPUHY, PaBHYHO OT OOHOrO pedpa OT CTbiKa, HYy)KHO MPOTePeTb 1 06E3KNPUTD.
Moa npennonaraeMbiM CoeavHeHNeM TPYO Hy>KHO yriybuTb TpaHLLeto ANs yaoObHOro AOCTyMa rno BCemy AnameTpy TpyOb!.

Hanee HeobxoOMMO BMIOTHYKO COBMECTUTb CPE3bl TPYD, YCTAHOBUTb 3MIEKTPOCBAPHYIO MY(DTY Ha MECTO CBapKW t
3ahmKCMPOBaTb €€ CTSKHbIMU NieHTaMu. KnemMmbl 0MKHbI BbICTYNaTb Hapy»Ky (prc.22a).

[Mpr nomoLLUM NebenoK CTAHYTb NEHTbI. JIEHTbI HY>KHO MAIOTHO MpWKaTb M 0OCTy4aTb, YTOObI YLLIEN NINLLIHWA BO3AyX. OTY
onepauuio Heo6xoAMMO NPON3BECTM 2 pasa.

Bknounts nprbop, HACTpOUTb MapamMeTpbl CBapKW U BPeMSA (COracHO Tabamue 019 CBAapKM K 3EeKTPOCBApPOYHOMY
annapary).

HeobxooMmMo KOHTPONMPOBaTb MPOLECC CBAapKWM TBEPAbIM MPEeOMETOM (OTBEPTKOW), MPOBEPSTb MAMKOCTb CTblKa
(NneperpeB KparHe HexxkenaTeneH). ECnn MecTo CTbika aN1eKTPOCBapHOM MyTbl C TPYyOOW MaArkoe, TO 3Ha4YMT cBapka
MOSIHOCTBIO 3aBepLUeHa.

[nsa repMeTUHHOCTI HY>KHO MPOBECTU CBAPKY PY4YHbIM SKCTRYOAEPOM CHApY»Xu MO CTbiKy TPYO 1 U3HyTpK (puc. 226, 228).
[Ons coegnHeHns Tpyd 06s3aTelbHO MCNONb30BaHVe TEPMOYyCaxkmBaeMblx MypT. CoBMELLIEHHbIE Cpe3bl TRYO COeauHSAIOT-
CA TEPMOYCaKMBaEMOM MyhTOM CHapY>KM C MOMOLLIbKO ra30BOW Fopenkn Unn TepmonucToneTa (puc. 22r). Heobxognmo
Pa30rpPeTb W MArKO YINOTHUTL MydTYy B Npohune TpyObl (ByasTe OCTOPOXKHbI, HTOObI HE MOBPEANTL TPYOY), obxaTb MydTy

pyKamu B 3aLLTHBIX NepYarkax Uam npukararb POSIMKOM.
BAXKHO: Mpu nnaBneHnn mygtbl HEO6XO4UMO MOATArNBaTb CTSXKHbIEe JIeHTbl. Korga nnaBneHue 3aKOHYUTCSI,
HY>XHO CTSIHYTb JIEHTbI 1 OCTaBUTb MYy(TY OXJ1aXK[aTbCS.

PucyHok 22. lNMpouecc ceapku
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Tpy6bl FD SVT 1srotaBnmBatoTCA C IMagkMMmM OKOHYaHUSIMI C 06erX CTOPOH TPRYObI 1 C pe3b00oi — BHYTPEHHEN Ha OQHOM
OKOHYaHWUM TPYObl 1 HAPY>KHOW HA OPYrOM.

PucyHok 23. Tpy6a ¢ pesbboit PucyHok 24. Tpy6a ansi cBapku BCTbIK

Cnoco0Obl coeguHeHUst cNpPanbHOBUTbIX TPYO

Caapka Tpy0 BCTbIK
CneupanbHO MOAroTOBMEHHbIE TOPLUbl TPYO CTbIKYIOT, LEHTPUPYSs MO BepTUMKaM U ropudoHTanv. CBapHOW WIOB
NPOBapPVBAKOT Ha BCHO MMyDOKHY, NCMOMb3ys CBAPOYHbIV MPYTOK TOW XKe MapKu MONN3TUNEHa, YTO 1 cBapvBaeMas Tpyoba.

Csapka MOXeT BbITb MPOn3BeAeHa Kak U3HYTPW, Tak 1 CHapy»KW. [ NpOBEASHS HAPY KHbIX CBAPOYHbIX PACOT B H/XKHEN
4aCTU CTbIKa AO/MKEH ObITb OBYCTPOEH MPUSIMOK.

Mpv 3anoxeHnn Tpy6 Ha ydacTKax C BbICOKMM YPOBHEM MPYHTOBbLIX BOA, & TakxKe Mpu aKcrnyataummn TpyoonpoBoaa,
npedycMaTpyvBatoLLlee ero MosiHoe 3arofiHEHNe, PEKOMEHIYETCst MPOV3BOOUTL CThIKOBKY C MPOBAPKON TOPLIOB TPYObI
PYYHBIM SKCTPYAEPOM.

OKCTPY3MOHHYO cBapky Tpyd FD SVT gmametpamn ot 1200 MM cnedyeT B 0043aTeslbHOM MOPSAKE BbIMOMHATb
C BHELLHEN N BHYTPEHHEN CTOPOHbI.

CoepnuviHeHune Tpy6 c pe3bbon

CoeovHeHne Tpyb C pe3bboi MPOM3BOOMTCA MYyTEM WX CBMHYMBAHWS C MOCMeOyloWEen repMetnsaumnen LIBOB.
FepmMeTu3aUMsa CTbIKOB MOXET MPOU3BOANTBCA MyTEM CBAPKM BHYTPEHHNX UM HAPY>KHbIX CTEHOK (pr1C.25), a Takxke C
MOMOLLIbIO KOMMIEKTa N5 repMeTu3aLnn, NpeacTaBnstoLlero cobom ABYXCNOMHYHO U30NSALIMOHHYHO IEHTY C 3aMKOBOW
nnacTuHoM (puc.26).
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1. Toyba ¢ BHYTPEHHEN Pe3LOON. 1. Tpyba Cc BHYTPEHHEN Pe3bOo.
2. Tpyba ¢ Hapy»xHOW pe3bboi. 2. Tpyba ¢ Hapy>KHOW pPe3bOboi.
3. CBapHOW LLOB. 3. JleHTa gByxcnonHasa n3onsumoHHas
C 3aMKOBOW MIaCTUHOW.
PucyHok 25 PucyHok 26
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Mopsaok ocywecTBieHUs paboT NO COeAUHEHNIO TPYG C Hapy>XHOI U BHYTPeHHel pe3b6oii:
* OTuUeHTpoBaTb TPYObI MO BEPTVIKANW 1 TOPU30HTaNN.
e O4MCTUTb COEOMHAEMYIO BYHTOBYHO MOBEPXHOCTb OT rpsan, fbda, necka 1 T.n.

® CoeanHUTb TopLibl TPYD Mo pesbbe. CoeanHeHne OCYLLECTBAAETCS MyTEM 3aKPYy4MBaHNA TPYObI C BHYTPEHHEN PE3LOOW
B TPYOy C Hapy>KHOW pe3bbon 1 HaobopoT (puc. 27). Tpybbl CBUHYMBAIOTCA OO CMbIKaHWUST BHYTPEHHMX N HAPY>XHbIX
CTEHOK.

[na npuaaHis HeOOXOAMMOro MOHTAXHOIO YCUINS 3aKPYyYMBaHUE BO3MOXHO MPOUSBOAUTL MPW MOMOLL PeMHel
1 6pycka, Mb0o Npu MOMOLLM KOBLLIA SKCKaBaTopa.

® Ha BHelWHW CTbIK TPYO HaknaablBaeTCs ABYXCOMHAsA N30nsaunoHHasa neHTa (puc. 28). danee npomsBoamuTcs Nporpes
KOHCTPYKLUMM ra30BOW MOPEnKom U MeCTO CTblka repmetuaunpyetcs. CoeqnHeHne SIBASIETCS HEMPOHMUAEMbIM OJ15
necka. BogoHenpoHMLaeMoCcTb COeaMHEHWSI 0BECNeYNBaETCS CBAPKOM PYyYHbIM SKCTRYAEPOM, U3HYTPW U CHAPYXXN,
6O C ABYX CTOPOH.

PucyHok 27 PucyHok 28
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WUcnbiTaHne Tex6onEOBop,os

MnopaBIMYeckme UCMbITaHVS TPYOOMPOBOAOB CaMOTEHHOW KaHanmM3aLmn BbiMOMHAIOTCA B ABa aTana: npeaBapuTesbHble
(6e3 KonoALeB) 1 OKOHYaTENbHbIE (COBMECTHO C Konoduamu). NpeasapuTenbHbie UCMbITaHWS BbINOHAKTCS 40 3aChINKy
TpaHLLen, a OKoHYaTesbHbIe — MOCe 3aChIMNKU.

MpenBapuTenbHble UCMbITaHUA MPON3BOASATCS B TedeHne 30 MUHYT, BeMYMHA UCMbITaTebHOro JaBneHus ans 6esHa-
MOPHbIX TPYOOMPOBOAOB M3 MONMMEPHBLIX MaTepuasioB B POCCUMCKMX YCNOBUSIX He ykasaHa. [pu npensapuTenbHbiX

MCIMbITAHNAX TePMETNHYHOCTb pr6 n COG,EI,I/IHGHI/II7I YCTaHaBIMBaAETCA X BU3yaJibHbIM OCMOTPOM.

[epMETUHHOCTb MPW OKOHYaTENbHbBIX UCMbITAHMSX 3aCbIMaHHOMO MPYHTOM TPyOOonmpoBOAa ONpedensaeTcs CneaytoLmm

obpasom:

e [0 3aMepsieMOMy B BEPXHEM KOJodLEe 0bbemMy AobaBnsiemMolt B Konoael, Bodbl B TeveHne 30 MUHYT, NMpu 9TOM MPUHK-
>KEHVe YPOBHSI BOOb! B KONOALE AOMyCKaeTcst He 6onee vem Ha 20 cwm;

® MHEBMAaTUYECKM CMOCOOOM.

VicnbiTaTensHOEe OaBneHne cCxaTtoro Bosgyxa uav abiva pasHoe 0,05 MlMa nogoepxmnBaroT Ha UCTbITYEMOM YydHacTKe
Tpybonposoaa B TeveHne 15 MuHyT. [pr 3TOM ocMaTprBatoT pacTpyOHblE COeaMHEHV U BbISBASAKOT X HEFEPMETUHHOCTb
Mo 3BYKY MpOCa4MBatoLLIErOCSA BO3Oyxa Uv BU3yanbHO Mo AbiMy. OKOHYaTENbHOE VCMbITaHNE MHEBMATUHECKIM CIOCOO0M
NPOBOAAT Yeped 48 4acoB NOCne 3achbinky TpybonpoBoada. VIcnbiTaHnam nogsepratoT y4acTkm Tpybonposoga AMHOM
20-100 meTpoB, Npu 3TOM Nepenan Mexxay Hanbonee BbICOKOM 1 HN3KOW ToYKamMK TpyOonpoBoaa He AOS/KEH NpeBbilLaTb
2,5 MeTpa. VicrnbItatenbHoe M3BbITOYHOE AABEHNE CXKATOro BO34yxa NpuBeaeHo B Tadbnmue 9.

Ta6nuua 9. UcnbiTaTenbHoe paBfieHUEe CXaToro BOo3AQyxa npu nHeBMaTU4eCKOM UcChnbiTaHUN 6e3HaI'I0prIX
KaHaJIn3aunoHHbIX pr60l‘IpOBOAOB N3 NOJINMMEpPHbIX MaTepuanoB

UCTbITATENBHOE AABJIEHVE, MMa ‘
YPOBEHb MPYHTOBbIX BOA H OT ocu MEPENAZ AABJIEHWS

TPYBOMNPOBOAA, M Maﬁbl'rno:;(;i::?zanoe Kokeutoe, P, P-P,, MlNa
H=0 0,01 0,007 0,003
O0<H<0,5 0,0155 0,0124 0,0031
0,56<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

VicnbiTaHys 6e3HanopHbIX (CaMoTe4HbIX) TPYOOMPOBOAOB 13 rodPUPOBaHHbIX ABYXCAOMHBLIX TRYO FD AOmKHbI Mpon3Bo-
anTbes B cootBeTcTBMM co CHulM 2.04.03-85, CHWIM 3.05.04-85%, CHul 3.01.04-87, CHul1 11I-3-81 1 CI 40-102-2000.

Cpava TE¥60I‘IEOBO,D,OB B aKchjlyaTaunio

Cpava B akcnnyaTaumio ceTen 13 ropprpoBaHHbIX ABYXCNOVHBLIX TPy FD oomkHa OCyLLECTBASTLCSA COMNAcHO MPOEKTY,
a TaKke ¢ ydetom TpedoBaHun CHuM 3.01.04-87, CHul 3.05.04-85%, CHul 1lI-3-81 1 CHul 2.04.03-85, TEXHUYECKIMX
PEKOMEHOAUMA Ha MPOEKTMPOBAHME U CTPOUTENBCTBO CETEN BOOOOTBEAEHNSA U3 Oe3HANOPHbIX TPYO C ABYXCIOMHOW
cTeHkom (TP 171-05), a Takoke NpaBui NPoV3BOACTBA PaboT Mo NPOKIaAKE W NMepeyCTPONCTBY MOA3EMHbBIX COOPYXKEHWIA 1 AP.
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TE&HCI'IOETI/IEOBK& n XE&HeHI/Ie TEZG

TpaHcnopTUpOBKa 1 XpaHeHve ropupoBaHHbIX ABYXCAOMHbIX TPY6 FD AOMKHbI OCYLLECTBAATLCA B COOTBETCTBUM
C TpeboBaHUSMN;

e TY 2248-001-99718665-2008 «Tpybbl He3HANOPHbIE N3 MONUITUNEHA, ABYXCOWHbIE, FODPUPOBaHHbIE.
e (CI140-102-2000.
® [lorpy304HO-pasrpy3oyHble paboTbl AOMKHbI Mpon3BoanTbes B cooteeTcTBUM ¢ TOCT 12.3.020-80.

o [0hpurpOBaHHbIE ABYXCNOMHbIE TPYOb! FD TpaHCnopTUpYTCs Mto6biM BUAOM TPaHCNOPTa B COOTBETCTBUM C NpasuiaMm
NepeBO3KN rPy30B, ASMCTBYIOLLWIMI Ha JaHHOM BUAe TpaHcrnopTa.

e TpaHCrnopTMPOBKa TPYO MPOV3BOAUTCS C MakCUMMasTbHbIM UCMONb30BaHNEM BMECTUMOCTYM TPaHCMOPTHOrO CpeacTsal.
[nst obecrneveHs MakCcUMarbHOM 3arpy3ki TPaHCMOPTHOMO CPEACcTBa BO3MOXKHA NepeBo3Ka C pasMelLgHeM B Tpybax
6onbLUIEro aMameTpa Tpyo MeHbLLero avamMeTpa.

e [1na Toro, 4tobbl NMPeaoTBPaTUTh BOSMOXHOCTb MEXAHUHECKIX MOBPEXAEHW, rOpUPOBaHHbIE ABYXCIOVHbIE TPYObI
FD cnenyeT obeperatb OT yAAPOB U MEXaHNHYECKIX Harpy30K.

¢ |lcnofnb3oBaHme creumanbHbIX MPOMUbHBIX MPOKNAO0K 1 3akpenieHne Tpyd Npu NepeBO3KE ABAAETCS 06A3aTeNbHbIM.
Tpybbl HEOOXOOMMO YyKNaOplBaTb Ha POBHYKD MOBEPXHOCTb, a TaKXe 3almiatb OT COMPUKOCHOBEHUS C OCTPbIMA
MEeTaIMHYECKMI yramm 1 pebpamu nnaTopMbl.

* [lorpy304HO-pa3rpy304Hble PaboThl U TPAHCMOPTMPOBKA NMPOU3BOAATCS NPy Temrepatype He Hke - 50°C.

e [lonmnponuneHoBble TRYOb! AOMYCKAETCS XPaHUTb Ha OTKPBITOM BO3AyXe MPW YCIIOBIM, YTO OHM HE MOABEPMKEHbI BO3AEN-
CTBUIO MPSIMbIX CONHEYHDBIX NyHe, a TakxKe B MOMELLIEHNM Ha PaCcCTOSHAM HE MeHee 1 M OT HarpeBaTeSlbHbIX MPUOOPOB.

® [lonMaTuneHoBble TPYObl MOXXHO XpaHWTb Ha OTKPbITOM BO3AyXe MO BO3AENCTBMEM YNLTPAMUONETOBOIO U3MTYHEHNS,
LIBeT Tpybbl MOXET TEPSATb CBOW M3Ha4YanbHbIA OTTEHOK, OAHAKO, 3TO HUKaK He BANSET Ha ee U3MKO-MexaHN4ecKme
CBOWCTBA.

e [IByXCronHble ropprpoBaHHble TPYObl yKadplBatOTCA LUTabeneM Ha POBHOM MOBEPXHOCTWU. BbicoTa wtabensa mpw
ONTENBHOM XPaHEeHUM He AOSKHA MPeBbILAaThb 2 M, MpKY KpaTKoBpeMeHHOM — 3 M. [prn 3ToM cnegyeT obecnedmBaTb
YCTOMYMBOCTb LUTabens (He oonyckaTb packaTbiBaHUst TPyO).

e Pganpl Tpyd He06X0AMMO yKnaablBaTh MonepeMeHHO pacTpyBHbIMU U FadKUMM KOHL@MK, YTODbI UCKKOYATE Oropy TPpy6
Ha pacTpyobbl.

o [pu Norpy304HO-Pasrpy30HHbIX pPaboTax HeOBXOAMMO UCKITKOUMTE NOAHATME TPYObl TOMBKO 3a OAWMH KOHEL, a Takke
cbpacbiBaHMe KX C aBTOTpaHcropTa. TpyObl Manoro AMamMeTpa MOXHO Nerko nepeHocuTb WM 6e3 MCnosb30BaHus
BCNoMoratesnbHOro 06opynosanus. Ansa Tpy6 60nbLLOro aMameTpa TpebyeTcst MCNOMb30BaHNe rpy30noabEMHMKOB.
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MpunoxeHwue 1.

Ta6J1I/IHbI FI/IHBaBJWI‘-IeCKOFO Bacqua TB¥60HEOBOH& 6e3HaHOBHOI7I Haex)KHOVI KaHanmsaHmm FD

HomuHaneHbIn arameTp (OD 110Mm) HomuHaneHbin grameTtp (ID 110Mm)
DH/DBH=110/94 DH/DBH=133/110

q nc 0,74 1,31 1,98 2,69 3,38 3,96 4,30 3,96 q nc 0,83 1,47 2,22 3,02 3,79 4,44 4,83 4,44

0004 \ m/c 0,42 0,50 0,57 0,62 0,65 0,66 0,65 0,57 0008 \ Mm/C 0,48 0,57 0,64 0,69 0,73 0,75 0,73 0,64
q nc 0,86 1,52 2,29 3,11 3,91 4,57 4,98 4,58 q n/c 0,93 1,63 2,46 3,35 4,20 4,92 5,35 4,93

0009 \ Mm/c 0,49 0,59 0,66 0,72 0,75 0,77 0,76 0,66 \ m/c 0,53 0,63 0,71 0,77 0,81 0,83 0,81 0,71
N q n/c 0,97 1,70 2,57 3,49 4,38 5,12 5,57 5,14 q n/c 1,01 1,77 2,67 3,63 4,55 5,33 5,80 5,34
0.008 \ m/c 0,55 0,66 0,74 0,80 0,84 0,86 0,85 0,74 0008 \ m/c 0,58 0,68 0,77 0,83 0,88 0,90 0,88 0,77
q nc 1,06 1,87 2,81 3,82 4,78 5,60 6,09 5,62 q n/c 1,09 1,91 2,88 3,91 4,90 5,74 6,24 5,76

o \ m/c 0,61 0,72 0,81 0,88 0,92 0,94 0,93 0,81 \ Mm/C 0,62 0,74 0,83 0,90 0,94 0,96 0,95 0,83
q n/c 1,15 2,03 3,05 4,14 5,19 6,08 6,62 6,11 q n/c 1,17 2,05 3,09 4,19 5,25 6,15 6,69 6,18

\ m/c 0,66 0,78 0,88 0,95 1,00 1,02 1,01 0,88 001 \ m/c 0,67 0,79 0,89 0,96 1,01 1,08 1,02 0,89

q nc 1,24 2,17 3,26 4,42 5,54 6,49 7,06 6,562 q n/c 1,30 2,28 3,44 4,66 5,84 6,83 7,43 6,87

0.009 \ m/c 0,71 0,84 0,94 1,02 1,07 1,09 1,07 0,94 i \ m/c 0,74 0,88 0,99 1,07 1,12 1,15 1,13 0,99
q n/c 1,32 2,31 3,47 4,70 5,90 6,90 7,51 6,94 ’ q n/c 1,42 2,49 3,75 5,08 6,36 7,44 8,10 7,49

001 \ m/c 0,75 0,89 1,00 1,08 1,14 1,16 1,14 1,00 R \ m/c 0,81 0,96 1,08 1,17 1,28 1,25 1,28 1,08
. q n/c 1,48 2,59 3,89 5,27 6,60 7,72 8,40 7,77 ) q nc 1,54 2,70 4,06 5,50 6,89 8,06 8,77 8,12
0012 \ m/c 0,84 1,00 1,12 1,21 1,27 1,30 1,28 1,12 0016 \ m/c 0,88 1,04 117 1,26 1,33 1,35 1,33 1,17
q n/c 1,61 2,82 4,28 5,73 7,18 8,40 9,14 8,47 q nlc 1,65 2,89 4,34 5,87 7,35 8,60 9,37 8,67

0014 \ m/c 0,92 1,09 1,22 1,32 1,38 1,41 1,39 1,22 s \ m/c 0,94 1,11 1,25 1,356 1,42 1,45 1,42 1,25
N q n/c 1,75 3,05 4,58 6,20 7,76 9,08 9,89 9,16 q n/c 1,76 3,08 4,61 6,25 7,82 9,15 9,96 9,23
0016 \ m/c 1,00 1,18 1,32 1,43 1,50 1,53 1,50 1,32 002 \ m/c 1,00 1,19 1,38 1,44 1,51 1,64 1,51 1,38
q n/c 1,87 3,26 4,89 6,62 8,29 9,69 10,55 9,79 q n/c 1,87 3,26 4,89 6,62 8,29 9,69 10,65 9,79

0018 \ m/c 1,07 1,26 1,41 1,62 1,60 1,68 1,60 1,41 R \ m/c 1,07 1,26 1,41 1,52 1,60 1,63 1,60 1,41
; q n/c 1,99 3,47 5,20 7,04 8,81 10,31 | 11,22 | 10,41 _, q nlc 1,96 3,43 5,14 6,95 8,70 10,17 | 11,07 | 10,27
0.02 \ m/c 1,14 1,34 1,50 1,62 1,70 1,73 1,71 1,50 0024 \ m/c 1,12 1,32 1,48 1,60 1,68 1,71 1,68 1,48
- q n/c 2,10 3,66 5,48 7,42 9,28 10,85 | 11,82 | 10,96 ’ q n/c 2,06 3,59 5,38 727 9,10 10,65 | 11,69 | 10,76
0022 \ m/c 1,20 1,41 1,68 1,71 1,79 1,82 1,80 1,58 0026 \ m/c 1,17 1,38 1,55 1,67 1,75 1,79 1,76 1,55
) q n/c 2,20 3,85 5,76 7,79 9,74 11,39 | 12,41 11,52 q nlc 2,14 3,73 5,59 7,56 9,45 11,06 | 12,04 | 11,17
0024 \ m/c 1,26 1,48 1,66 1,79 1,88 1,91 1,89 1,66 s \ m/c 1,22 1,44 1,61 1,74 1,82 1,86 1,83 1,61
. q n/c 2,31 4,03 6,04 8,16 10,21 | 11,94 | 13,00 | 12,08 ~ q nc 2,28 3,89 5,83 7,88 9,86 11,58 | 12,66 | 11,66
0026 \ m/c 1,32 1,56 1,74 1,88 1,97 2,01 1,98 1,74 008 \ m/c 1,27 1,50 1,68 1,81 1,90 1,94 1,91 1,68
q n/c 2,41 4,20 6,28 8,49 10,62 | 12,41 | 13,52 | 12,56 - q n/c 2,43 4,24 6,35 8,58 10,78 | 12,656 | 13,67 | 12,70

0028 \ m/c 1,38 1,62 1,81 1,95 2,05 2,09 2,06 1,81 o \ m/c 1,39 1,64 1,83 1,97 2,07 2,11 2,08 1,83
q nc 2,50 4,36 6,52 8,82 11,02 | 12,89 | 14,04 | 13,05 ’ q n/c 2,62 4,57 6,84 9,24 11,65 | 13,60 | 14,71 | 13,67

009 \ m/c 1,43 1,68 1,88 2,03 2,12 2,17 2,13 1,88 R \ m/c 1,50 1,76 1,97 2,12 2,23 2,27 2,24 1,97
- q n/c 2,73 4,76 7,11 9,61 12,01 | 14,05 | 1530 | 14,23 . q n/c 2,80 4,87 7,29 9,84 12,30 | 14,38 | 15,67 | 14,57
009 \ m/c 1,56 1,84 2,05 2,21 2,32 2,36 2,33 2,05 0045 \ m/c 1,60 1,88 2,10 2,26 2,37 2,42 2,38 2,10
q n/c 2,94 5,11 7,63 10,31 | 12,89 | 15,06 | 16,41 | 15,27 q nlc 2,96 5,15 7,70 10,40 | 13,00 | 15,20 | 16,56 | 15,41

004 \ m/c 1,68 1,97 2,20 2,37 2,48 2,58 2,49 2,20 009 \ m/c 1,69 1,99 2,22 2,39 2,51 2,55 2,52 2,22
) q n/c 3,14 5,46 8,15 11,01 | 13,76 | 16,08 | 17,52 | 16,31 . q nc 3,28 5,69 8,50 11,47 | 14,34 | 16,76 | 18,26 | 17,00
0045 \ m/c 1,79 2,11 2,35 2,53 2,65 2,70 2,66 2,35 008 \ Mm/c 1,87 2,20 2,45 2,64 2,76 2,82 2,78 2,45
- q nc 3,32 5,76 8,61 11,61 14,51 | 1696 | 18,48 | 17,21 _ q n/c 3,56 6,18 9,23 12,45 | 15,56 | 18,19 | 19,81 18,46
009 \ m/c 1,89 2,22 2,48 2,67 2,80 2,85 2,81 2,48 LA \ Mm/C 2,03 2,39 2,66 2,86 3,00 3,06 3,01 2,66
. q n/c 3,67 6,37 9,51 12,83 | 16,02 | 18,73 | 20,40 | 19,01 q n/c 3,83 6,65 9,92 18,39 | 16,72 | 19,54 | 21,29 | 19,85
008 \ Mm/C 2,10 2,46 2,74 2,95 3,09 3,15 3,10 2,74 008 \ m/c 2519 2,57 2,86 3,08 3,22 3,28 3,24 2,86
_ q nc 3,98 6,91 10,31 | 13,90 | 17,36 | 20,29 | 22,10 | 20,61 q n/c 4,08 7,07 10,66 | 14,23 | 17,77 | 20,76 | 22,62 | 21,10
0071 \ m/c 2,27 2,66 2,97 3,20 3,35 3,41 3,36 2,97 R \ m/c 2,33 2,73 3,04 327 3,42 3,49 3,44 3,04
q nc 4,27 7,40 11,03 | 14,88 | 18,58 | 21,71 | 23,66 | 22,07 q n/c 4,32 7,49 11,17 | 15,06 | 18,81 | 21,98 | 23,95 | 22,35

008 \ m/c 2,44 2,85 3,18 3,42 3,58 3,65 3,60 3,18 s \ m/c 2,47 2,89 3,22 3,46 3,63 3,69 3,64 3,22
q n/c 4,55 7,89 11,76 | 15,86 | 19,80 | 23,13 | 2521 | 23,63 - q nc 5,33 9,23 18,74 | 18,561 | 23,11 | 26,99 | 29,42 | 27,48

009 \ m/c 2,60 3,04 3,39 3,65 3,82 3,89 3,83 3,39 019 \ m/c 3,04 3,56 3,96 4,26 4,45 4,54 4,47 3,96
q nlc 4,81 8,34 12,42 | 16,74 | 20,90 | 24,42 | 26,61 | 24,84 q n/c 6,19 10,70 | 15,93 | 21,44 | 26,76 | 31,25 | 34,07 | 31,85

o1 \ m/c 2,75 3,22 3,58 3,85 4,08 4,10 4,05 3,68 02 \ Mm/c 3,54 4,13 4,59 4,93 5,16 5,25 5,18 4,59
q n/c 5,93 10,26 | 15,27 | 20,56 | 25,66 | 29,97 | 32,66 | 30,54 o q nc 7,61 13,14 | 19,64 | 26,28 | 32,78 | 38,28 | 41,78 | 39,07

019 \ m/c 3,39 3,96 4,40 4,73 4,94 5,04 4,97 4,40 08 \ m/c 4,35 5,07 5,63 6,05 6,32 6,43 6,34 5,63
, q n/c 6,88 11,87 | 17,66 | 23,77 | 29,65 | 34,64 | 37,75 | 35,32 q n/c 8,79 15,16 | 22,562 | 30,28 | 37,76 | 44,09 | 48,07 | 45,04
02 \ m/c 3,93 4,68 5,09 5,47 5,72 5,82 5,74 5,09 S \ m/c 5,02 5,85 6,49 6,97 7,28 7,41 7,31 6,49

. q n/c 8,44 14,65 | 21,62 | 29,08 | 36,25 | 42,34 | 46,15 | 43,23 q n/c 9,82 16,92 | 25,12 | 33,77 | 42,10 | 49,16 | 53,59 | 50,24
09 \ m/c 4,82 5,61 6,23 6,69 6,99 7,11 7,02 6,23 e \ m/c 5,61 6,53 7,24 7,77 8,11 8,26 8,15 7,24

’ q n/c 9,74 16,78 | 24,91 | 33,49 | 41,75 | 48,75 | 53,15 | 49,83 q nlc 10,74 | 18,49 | 27,45 | 36,89 | 4597 | 53,68 | 58,52 | 54,89
04 \ m/c 5,56 6,47 7,18 7,70 8,05 8,19 8,08 7,18 06 \ m/c 6,14 713 7,91 8,48 8,86 9,02 8,90 7,91
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HomuHaneHbin arameTtp (OD 160Mm) HomuHaneHbin ayameTtp (ID 160Mm)
DH/DBH=160/136 DH/DBH=190/160

h/d

q n/c 1,86 3,28 4,94 6,71 8,41 9,85 10,72 9,88 ~ q n/c 1,87 3,30 4,99 6,79 8,62 9,98 10,86 9,98

0,004 \ m/c 0,50 0,59 0,67 0,73 0,76 0,78 0,77 0,67 0002 \ Mm/c 0,36 0,43 0,49 0,53 0,56 0,57 0,56 0,49
AR q n/c 2,14 3,77 5,68 7,70 9,66 11,30 | 12,30 | 11,35 60 q n/c 2,45 4,32 6,51 8,85 11,10 | 12,99 | 14,14 | 13,03
\ m/c 0,58 0,68 0,77 0,83 0,88 0,89 0,88 0,77 \ m/c 0,48 0,57 0,64 0,69 0,73 0,74 0,73 0,64

q n/c 2,43 4,26 6,41 8,70 10,90 | 12,75 | 13,88 | 12,82 q n/c 2,96 5,21 7,84 10,63 | 13,33 | 15,60 | 16,98 | 15,68

0008 \ Mm/c 0,65 0,77 0,87 0,94 0,99 1,01 0,99 0,87 0,008 \ m/c 0,58 0,68 0,77 0,83 0,88 0,89 0,88 0,77
) q n/c 2,66 4,66 7,00 9,49 11,89 | 1391 | 1515 | 14,00 . q nc 3,40 5,96 8,96 12,14 | 1522 | 17,81 19,88 | 17,92

00 \ Mm/c 0,71 0,85 0,95 1,03 1,08 1,10 1,08 0,95 0,009 \ m/c 0,66 0,78 0,88 0,95 1,00 1,02 1,00 0,88
q nc 2,89 5,05 7,59 10,29 | 12,88 | 15,07 | 16,41 | 15,18 ~ q nlc 3,79 6,64 9,98 13,62 | 16,93 | 19,81 | 21,56 | 19,95

0008 \ m/c 0,78 0,92 1,03 1,11 1,17 1,19 1,17 1,03 0008 \ m/c 0,74 0,87 0,98 1,06 1,11 1,13 1,12 0,98
q n/c 3,09 5,40 8,11 10,98 | 13,75 | 16,09 | 17,51 16,22 _ q n/c 4,15 7,26 10,89 | 14,75 | 18,47 | 21,61 23,53 | 21,78

\ Mm/C 0,83 0,98 1,10 1,19 1,25 1,27 1,25 1,10 0.007 \ m/c 0,81 0,95 1,07 1,16 1,21 1,24 1,22 1,07

q n/c 3,29 5,75 8,62 11,68 | 1462 | 17,10 | 18,62 | 17,25 q n/c 4,50 7,87 11,81 15,99 | 20,01 | 23,41 25,49 | 23,62

001 \ m/c 0,88 1,04 117 1,26 1,38 1,35 1,38 117 0008 \ m/c 0,88 1,04 1,16 1,256 1,31 1,34 1,32 1,16
q n/c 3,66 6,39 9,58 12,97 | 16,23 | 18,98 | 20,67 | 19,16 q n/c 4,82 8,42 12,62 | 17,08 | 21,38 | 25,01 27,23 | 25,24

0012 \ m/c 0,98 1,16 1,30 1,40 1,47 1,60 1,48 1,30 0.009 \ m/c 0,94 1,11 1,24 1,34 1,40 1,43 1,41 1,24
) q nc 4,00 6,99 10,47 | 14,16 | 17,72 | 20,72 | 22,56 | 20,93 q n/c 5,13 8,96 18,44 | 18,18 | 22,75 | 26,61 | 28,97 | 26,87

0014 \ m/c 1,08 1,27 1,42 1,68 1,61 1,64 1,61 1,42 001 \ m/c 1,00 1,18 1,32 1,43 1,49 1,62 1,50 1,32
~ q nlc 4,32 7,53 11,28 | 1525 | 19,08 | 22,31 24,29 | 22,55 q n/c 5,69 9,92 14,86 | 20,10 | 25,14 | 29,40 | 32,02 | 29,72
0016 \ m/c 1,16 1,37 1,53 1,65 1,73 1,76 1,74 1,53 0012 \ m/c 1,11 1,30 1,46 1,58 1,65 1,68 1,66 1,46
q n/c 4,63 8,08 12,09 | 16,34 | 20,44 | 23,90 | 26,03 | 24,18 q n/c 6,20 10,81 16,18 | 21,88 | 27,36 | 32,00 | 34,85 | 32,37

0018 \ m/c 1,25 1,47 1,64 1,77 1,85 1,89 1,86 1,64 0014 \ m/c 1,21 1,42 1,69 1,72 1,80 1,83 1,81 1,59
. q nlc 4,92 8,57 12,82 | 17,33 | 21,67 | 2534 | 27,60 | 25,65 ~ q n/c 6,72 11,70 | 17,51 | 23,66 | 29,58 | 34,69 | 37,67 | 35,02

002 \ m/c 1,32 1,56 1,74 1,88 1,97 2,00 1,98 1,74 0016 \ m/c 1,31 1,54 1,72 1,85 1,94 1,98 1,95 1,72
. q n/c 5,18 9,02 13,49 | 18,22 | 22,79 | 26,64 | 29,02 | 26,98 q n/c 7,16 12,46 | 18,63 | 25,16 | 31,46 | 36,78 | 40,06 | 37,26

0022 \ m/c 1,39 1,64 1,83 1,97 2,07 2,11 2,08 1,83 0018 \ m/c 1,39 1,64 1,83 1,97 2,07 2,11 2,08 1,83
q n/c 5,44 9,46 14,15 | 19,12 | 23,90 | 27,94 | 30,43 | 28,30 . q n/c 7,59 13,21 | 19,75 | 26,67 | 33,34 | 38,97 | 42,45 | 39,50

0024 \ m/c 1,46 1,72 1,92 2,07 2,17 2,21 2,18 1,92 002 \ m/c 1,48 1,74 1,94 2,09 2,19 2,23 2,20 1,94
. q n/c 5,70 9,91 14,81 | 20,01 25,01 | 29,24 | 31,85 | 29,63 " q n/c 8,03 13,96 | 20,87 | 28,18 | 3522 | 41,17 | 44,84 | 41,73

0026 \ m/c 1,53 1,80 2,01 2,17 2,27 2,31 2,28 2,01 0022 \ m/c 1,56 1,84 2,05 2,21 2,31 2,36 2,32 2,05
~ q n/c 5,93 10,31 15,40 | 20,80 | 26,00 | 30,39 | 33,11 30,81 o q n/c 8,43 14,65 | 21,89 | 29,54 | 36,92 | 43,16 | 47,02 | 43,77
0028 \ m/c 1,69 1,87 2,09 2,25 2,36 2,40 2,37 2,09 0024 \ m/c 1,64 1,93 2,15 2,32 2,43 2,47 2,44 2,15
68 q n/c 6,16 10,70 | 1599 | 21,59 | 26,99 | 31,55 | 34,37 | 31,99 6 q nc 8,79 15,27 | 22,80 | 30,78 | 38,46 | 44,95 | 48,97 | 45,60
\ m/c 1,66 1,94 2,17 2,34 2,45 2,50 2,46 2,17 \ m/c 1,71 2,01 2,24 2,41 2,53 2,57 2,54 2,24

" q n/c 6,71 11,65 | 17,39 | 23,48 | 29,33 | 3429 | 37,35 | 34,79 ’ q n/c 9,14 15,88 | 23,72 | 32,01 | 39,99 | 46,74 | 50,92 | 47,43
009 \ m/c 1,80 2,12 2,36 2,54 2,66 2,71 2,67 2,36 0028 \ m/c 1,78 2,09 2,33 2,51 2,63 2,68 2,64 2,33
’ q n/c 7,20 12,49 | 18,65 | 25,16 | 31,43 | 36,74 | 40,02 | 37,30 q n/c 9,50 16,50 | 24,63 | 33,24 | 41,58 | 48,563 | 52,88 | 49,27
0.04 \ m/c 1,93 2,27 2,53 2,72 2,85 2,91 2,86 2,58 008 \Y m/c 1,85 2,17 2,42 2,61 2,73 2,78 2,74 2,42
q n/c 7,69 13,84 | 19,90 | 26,84 | 33,53 | 39,18 | 42,69 | 39,80 q n/c 10,34 | 17,94 | 26,77 | 36,11 45,11 52,71 57,43 | 53,54

\ m/c 2,07 2,42 2,70 2,91 3,04 3,10 3,06 2,70 0099 \ m/c 2,01 2,36 2,63 2,83 2,96 3,02 2,98 2,63

. q n/c 8,12 14,08 | 21,01 | 28,33 | 3538 | 41,35 | 4505 | 42,01 q nc 11,10 | 19,25 | 28,71 | 38,71 | 48,34 | 56,49 | 61,55 | 57,41
009 \ m/c 2,18 2,56 2,85 3,07 3,21 3,27 3,22 2,85 004 \ m/c 2,16 2,53 2,82 3,04 3,18 3,24 3,19 2,82
q nc 8,96 15,62 | 23,14 | 31,20 | 38,96 | 45,52 | 49,60 | 46,29 . q n/c 12,60 | 21,65 | 32,27 | 43,49 | 54,30 | 63,45 | 69,14 | 64,564

008 \ wm/c 2,41 2,82 3,14 3,38 3,53 3,60 3,55 3,14 005 \ m/c 2,43 2,85 3,17 3,41 3,57 3,63 3,58 3,17
_ q n/c 9,71 16,82 | 25,06 | 33,77 | 42,16 | 49,26 | 53,68 | 50,12 q nc 13,74 | 23,78 | 3542 | 47,73 | 59,58 | 69,61 | 75,86 | 70,85
001 \ m/c 2,61 3,05 3,40 3,66 3,83 3,90 3,84 3,40 009 \ m/c 2,67 3,13 3,48 3,74 3,91 3,99 3,93 3,48
. q nc 10,41 | 18,01 | 26,83 | 36,15 | 45,12 | 62,71 | 57,45 | 53,66 _ q nlc 14,90 | 25,77 | 38,38 | 51,69 | 64,52 | 7537 | 82,14 | 76,75
008 \ Mm/C 2,80 3,27 3,64 3,91 4,09 4,17 4,11 3,64 007 \ m/c 2,90 3,39 3,77 4,06 4,24 4,32 4,26 3,77
q n/c 11,07 | 19,16 | 28,52 | 38,42 | 47,95 | 56,02 | 61,05 | 57,05 q n/c 15,98 | 27,63 | 41,12 | 5538 | 69,11 | 80,73 | 87,99 | 82,25

009 \ Mm/C 2,98 3,48 3,87 4,16 4,35 4,43 4,37 3,87 0.08 \ m/c 3,11 3,63 4,04 4,34 4,54 4,62 4,56 4,04
q nc 11,71 | 20,25 | 30,15 | 40,60 | 50,66 | 59,18 | 64,50 | 60,29 q n/c 17,94 | 30,99 | 46,11 | 62,07 | 77,44 | 90,45 | 98,59 | 92,22

o1 \ m/c 3,15 3,68 4,09 4,40 4,60 4,68 4,62 4,09 o1 \ m/c 3,49 4,08 4,53 4,87 5,09 5,18 5,11 4,53
- q n/c 14,41 24,88 | 37,00 | 49,79 | 62,11 72,54 | 79,07 | 74,00 q n/c 22,04 | 38,01 56,49 | 76,00 | 94,77 | 110,68 | 120,65 | 112,99
019 \ m/c 3,87 4,52 5,02 5,39 5,64 5,74 5,66 5,02 018 \ m/c 4,29 5,00 5,65 5,96 6,23 6,34 6,25 5,65
. q nc 16,68 | 28,77 | 42,75 | 57,60 | 71,70 | 83,74 | 91,29 | 85,50 . q n/c 25,45 | 43,86 | 65,15 | 87,60 | 109,21 | 127,52 | 139,02 | 130,29
02 \ m/c 4,48 5,22 5,80 6,23 6,51 6,62 6,53 5,80 02 \ m/c 4,96 5,77 6,40 6,87 717 7,30 7,20 6,40
05 q nlc 18,66 | 32,16 | 47,76 | 64,22 | 80,06 | 93,49 | 101,93 | 95,52 0 q n/c 28,47 | 49,08 | 72,78 | 97,83 | 121,93 | 142,37 | 155,22 | 145,56
\ m/c 5,02 5,84 6,48 6,95 7,26 7,40 7,29 6,48 \ m/c 5,54 6,45 7,15 7,67 8,01 8,15 8,04 7,15
q n/c 20,41 | 35,15 | 52,18 | 70,15 | 87,44 | 102,09 | 111,31 | 104,37 q n/c 31,13 | 53,58 | 79,60 | 106,83 | 133,13 | 155,43 | 169,48 | 159,00

08 \ m/c 5,49 6,38 7,08 7,60 7,93 8,08 7,97 7,08 08 \ m/c 6,06 7,05 7,81 8,38 8,75 8,90 8,78 7,81

62 MpousseneHo B Poccuy



HomuHaneHbin anametp (OD 200Mm)
DH/DBH=200/171

HomMuHaneHbin anameTp (ID 200Mm)
DH/DBH=230/200

q n/c 2,24 3,95 5,97 8,12 10,19 | 11,94 | 12,99 | 11,94

0002 \ m/c 0,39 0,46 0,52 0,56 0,59 0,61 0,60 0,52
" q n/c 2,90 5,11 7,69 10,45 | 13,10 | 15,34 | 16,69 | 15,39
0008 \ m/c 0,50 0,60 0,67 0,73 0,76 0,78 0,77 0,67
q n/c 3,48 6,11 9,19 12,46 | 15,62 | 18,28 | 19,89 | 18,37

0.004 \ Mm/c 0,60 0,71 0,80 0,87 0,91 0,93 0,91 0,80
q n/c 4,01 7,03 10,56 | 14,82 | 17,94 | 20,99 | 22,85 | 21,13

0009 \Y m/c 0,69 0,82 0,92 1,00 1,04 1,07 1,06 0,92
q n/c 4,46 7,80 11,71 | 15,87 | 19,87 | 23,25 | 25,31 | 23,43

0,006 \ m/c 0,77 0,91 1,02 1,10 1,16 1,18 1,16 1,02
_ q n/c 4,90 8,57 12,86 | 17,41 | 21,80 | 25,50 | 27,77 | 25,72
R \ Mm/c 0,85 1,00 1,12 1,21 1,27 1,29 1,28 1,12
e] n/c 5,30 9,27 18,89 | 18,80 | 23,54 | 27,58 | 29,98 | 27,79

0008 \ m/c 0,91 1,08 1,21 1,31 1,37 1,40 1,38 1,21
q n/c 5,70 9,96 14,93 | 20,20 | 25,28 | 29,56 | 32,19 | 29,86

0.009 \ m/c 0,98 1,16 1,30 1,40 1,47 1,50 1,48 1,30
e] n/c 6,06 10,58 | 15,85 | 21,43 | 26,82 | 31,36 | 34,15 | 31,69

001 \ m/c 1,05 1,28 1,38 1,49 1,56 1,59 1,57 1,38
q nc 6,73 11,74 | 17,57 | 23,75 | 29,71 | 34,74 | 37,83 | 3514

0012 \ m/c 1,16 1,37 1,58 1,65 1,73 1,76 1,74 1,58
) q n/c 7,31 12,74 | 19,06 | 25,76 | 32,22 | 37,67 | 41,02 | 38,12
0014 \ m/c 1,26 1,49 1,66 1,79 1,88 1,91 1,88 1,66
q n/c 7,89 18,74 | 20,55 | 27,77 | 34,72 | 40,59 | 44,21 | 41,11

0016 \ m/c 1,36 1,60 1,79 1,93 2,02 2,06 2,08 1,79
q n/c 8,43 14,67 | 21,93 | 29,62 | 37,03 | 4329 | 47,15 | 43,86

0018 \ m/C 1,46 1,71 1,91 2,06 2,16 2,20 2,17 1,91
s q n/c 8,93 15,52 | 23,20 | 31,32 | 39,15 | 45,76 | 49,85 | 46,39
002 \ m/c 1,54 1,81 2,02 2,18 2,28 2,32 2,29 2,02
~ q nc 9,42 16,37 | 24,46 | 33,02 | 41,26 | 4823 | 52,64 | 48,92
0022 \ Mm/c 1,63 1,91 2,13 2,29 2,40 2,45 2,41 2,13
) q n/c 9,87 17,15 | 25,61 | 34,56 | 43,19 | 50,48 | 54,99 | 51,21
0024 \ m/c 1,70 2,00 2,23 2,40 2,52 2,56 2,53 2,23
q n/c 10,32 | 17,92 | 26,76 | 36,10 | 45,11 | 52,72 | 57,44 | 53,51

0,026 \ m/c 1,78 2,09 2,33 2,61 2,63 2,68 2,64 2,33
q n/c 10,77 | 18,69 | 27,90 | 37,65 | 47,04 | 5497 | 59,89 | 55,81

0,028 \ m/c 1,86 2,18 2,43 2,62 2,74 2,79 2,75 2,43
q n/c 11,17 | 19,39 | 28,94 | 39,04 | 48,77 | 56,99 | 62,09 | 57,87

008 \ m/c 1,93 2,26 2,62 2,71 2,84 2,89 2,85 2,62
- q n/c 12,12 | 21,01 | 31,35 | 4228 | 52,80 | 61,70 | 67,23 | 62,70
0099 \ m/c 2,09 2,45 2,73 2,94 3,08 3,13 3,09 2,73
’ q n/c 18,02 | 22,56 | 33,64 | 4536 | 56,65 | 66,19 | 72,12 | 67,29
004 \ m/c 2,25 2,63 2,93 3,15 3,30 3,36 3,31 2,93
q n/c 14,69 | 25,43 | 37,89 | 51,07 | 63,75 | 74,49 | 81,17 | 75,79

005 \ m/c 2,53 2,96 3,30 3,55 3,71 3,78 3,73 3,30
q n/c 16,13 | 27,91 | 41,57 | 56,00 | 69,90 | 81,66 | 88,99 | 83,14

008 \ m/c 2,78 3,25 3,62 3,89 4,07 4,15 4,09 3,62
_ q n/c 17,48 | 30,24 | 45,01 | 60,62 | 75,65 | 88,38 | 96,32 | 90,03
001 \ m/c 3,02 3,52 3,92 4,21 4,41 4,49 4,42 3,92
_ o] nc 18,756 | 32,41 | 48,23 | 64,94 | 81,03 | 94,65 | 103,16 | 96,46
008 \ m/c 3,24 3,78 4,20 4,61 4,72 4,81 4,74 4,20
q n/c 21,01 | 36,29 | 5397 | 72,64 | 90,61 | 105,84 | 115,36 | 107,94

o1 \ m/c 3,63 4,23 4,70 5,05 5,28 5,37 5,30 4,70
q n/c 25,81 | 44,51 | 66,14 | 88,96 | 110,93 | 129,54 | 141,22 | 132,28

019 \ m/c 4,45 5,19 5,76 6,18 6,46 6,58 6,49 5,76
. q n/c 29,81 | 51,35 | 76,25 | 102,51 | 127,78 | 149,21 | 162,67 | 152,49
02 \ Mm/c 5,14 5,99 6,64 7,12 7,44 7,58 7,47 6,64
o q n/c 33,30 | 57,33 | 85,09 | 114,35 | 142,52 | 166,40 | 181,43 | 170,18

029 \Y m/c 5,75 6,68 7,41 7,95 8,30 8,45 8,33 7,41
q nc 36,44 | 62,69 | 93,01 | 124,97 | 165,73 | 181,81 | 198,24 | 186,02

08 \ m/c 6,29 7,31 8,10 8,69 9,07 9,23 9,11 8,10
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0,018

0,02

0,022

0,024

0,028

0,04

0,05

0,06

0,1

0,3

h/d
q nc 3,45 6,09 9,18 12,46 | 15,64 | 18,31 | 19,92 | 18,35
\ m/c 0,44 0,52 0,59 0,64 0,67 0,69 0,68 0,59
q n/c 4,47 7,86 11,82 | 16,03 | 20,10 | 23,52 | 25,60 | 23,64
\ m/c 0,57 0,68 0,76 0,82 0,86 0,88 0,87 0,76
q n/c 5,31 9,32 14,00 | 18,97 | 23,76 | 27,80 | 30,26 | 27,99
\ m/c 0,68 0,80 0,90 0,97 1,02 1,04 1,03 0,90
q nc 6,10 10,67 | 16,02 | 21,69 | 27,16 | 31,78 | 34,60 | 32,04
\ m/c 0,78 0,92 1,08 1,11 117 1,19 1,17 1,08
q nlc 6,76 11,82 | 17,73 | 24,00 | 30,04 | 35,14 | 38,26 | 35,46
\ m/c 0,86 1,02 1,14 1,23 1,29 1,32 1,30 1,14
q n/c 7,43 12,97 | 19,44 | 26,30 | 32,92 | 38,50 | 41,92 | 38,88
\ m/c 0,95 1,12 1,25 1,35 1,42 1,44 1,42 1,25
q nc 8,038 14,01 | 20,99 | 28,39 | 35,53 | 41,65 | 4524 | 41,99
\ m/c 1,02 1,21 1,35 1,46 1,53 1,56 1,53 1,35
q n/c 8,58 14,96 | 22,39 | 30,28 | 37,88 | 44,29 | 4824 | 44,79
\ m/c 1,09 1,29 1,44 1,66 1,63 1,66 1,64 1,44
q nc 9,12 15,90 | 23,79 | 32,16 | 40,23 | 47,04 | 51,23 | 47,59
\ m/c 1,16 1,37 1,68 1,65 1,78 1,76 1,74 1,58
q n/c 10,15 | 17,67 | 26,44 | 35,72 | 44,66 | 52,22 | 56,87 | 52,87
\ m/c 1,29 1,562 1,70 1,83 1,92 1,96 1,93 1,70
q n/c 11,06 | 19,24 | 28,77 | 38,86 | 48,68 | 56,78 | 61,85 | 57,54
\ m/c 1,41 1,66 1,85 1,99 2,09 2,13 2,10 1,85
q nc 11,91 | 20,71 | 30,95 | 41,78 | 52,23 | 61,06 | 66,50 | 61,89
\ m/c 1,52 1,78 1,99 2,14 2,25 2,29 2,26 1,99
q n/c 12,70 | 22,07 | 32,97 | 44,50 | 55,61 65,00 | 70,81 65,94
\ m/c 1,62 1,90 2,12 2,28 2,39 2,44 2,40 2,12
q nc 18,43 | 23,33 | 34,83 | 47,01 | 58,74 | 68,65 | 74,79 | 69,67
\ m/c 1,71 2,01 2,24 2,41 2,53 2,57 2,54 2,24
q n/c 14,16 | 24,59 | 36,70 | 49,52 | 61,87 | 72,30 | 78,77 | 73,40
\ m/c 1,80 2,12 2,36 2,54 2,66 2,71 2,67 2,36
q n/c 14,83 | 25,74 | 38,41 51,82 | 64,73 | 7565 | 82,42 | 76,82
\ m/c 1,89 2,22 2,47 2,66 2,78 2,84 2,80 2,47
q nlc 15,60 | 26,89 | 40,12 | 54,11 | 67,59 | 78,99 | 86,07 | 80,24
\ m/c 1,98 2,31 2,58 2,78 2,91 2,96 2,92 2,58
q n/c 16,11 | 27,94 | 41,68 | 56,20 | 70,20 | 82,08 | 89,38 | 83,35
\ m/c 2,05 2,40 2,68 2,88 3,02 3,08 3,08 2,68
q nc 16,72 | 28,99 | 43,23 | 58,29 | 72,80 | 85,07 | 92,69 | 86,47
\ m/c 2,18 2,50 2,78 2,99 3,13 3,19 3,14 2,78
q n/c 18,18 | 31,51 | 46,96 | 63,31 79,04 | 92,36 | 100,64 | 93,93
\ m/c 2,32 2,71 3,02 3,25 3,40 3,46 3,41 3,02
q n/c 19,63 | 33,81 50,39 | 67,90 | 84,77 | 99,04 | 107,938 | 100,77
\ m/c 2,49 2,91 3,24 3,48 3,65 3,71 3,66 3,24
q nc 21,91 | 37,91 56,45 | 76,04 | 94,91 | 110,87 | 120,83 | 112,90
\ m/c 2,79 3,26 3,63 3,90 4,08 4,16 4,10 3,63
q n/c 2411 | 41,69 | 62,05 | 83,55 | 104,26 | 121,79 | 132,74 | 124,10
\ m/c 3,07 3,59 3,99 4,29 4,48 4,57 4,50 3,99
q nc 26,13 | 4515 | 67,18 | 90,44 | 112,84 | 131,80 | 143,66 | 134,36
\ m/c 3,33 3,89 4,32 4,64 4,85 4,94 4,87 4,32
q nlc 27,97 | 48,31 | 71,85 | 96,70 | 120,63 | 140,89 | 153,57 | 143,69
\ m/c 3,56 4,16 4,62 4,96 5,19 5,28 521 4,62
q n/c 31,34 | 54,09 | 80,40 | 108,17 | 134,91 | 157,55 | 171,75 | 160,80
\ m/c 3,99 4,66 5,17 5,65 5,80 5,91 5,83 517
q nc 38,41 | 66,18 | 98,28 | 132,15 | 164,74 | 192,37 | 209,73 | 196,57
\ m/c 4,89 5,70 6,32 6,78 7,08 7,21 7,11 6,32
q n/c 44,37 | 76,39 | 113,37 | 162,36 | 189,89 | 221,71 | 241,74 | 226,74
\ m/c 5,65 6,57 7,29 7,82 8,17 8,31 8,20 7,29
q nc 49,48 | 8512 | 126,28 | 169,65 | 211,40 | 246,80 | 269,11 | 252,55
\ m/c 6,31 7,33 8,12 8,71 9,09 9,25 9,13 8,12
q nlc 54,16 | 93,183 | 138,10 | 185,48 | 231,09 | 269,77 | 294,17 | 276,19
\ m/c 6,90 8,02 8,88 9,52 9,94 10,11 9,98 8,88
63




HomuHaneHbin arameTp (OD 250Mm) HomurHaneHbIn grameTp (ID 250mm)
DH/DBH=250/216 DH/DBH=290/250

h/d ‘ 0,3 ‘ 0,4 ‘ 0,5 ‘ 0,6 ‘ 0,7 ‘ 0,8 ‘ Qe ‘

. q n/c 4,43 7,80 11,76 | 1596 | 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
bt \ m/c 0,47 0,56 0,63 0,68 0,72 0,73 0,72 0,63 R \ Mm/c 0,33 0,40 0,45 0,49 0,51 0,52 0,52 0,45
QR q n/c 5,73 10,05 | 15,12 | 20,50 | 25,68 | 30,05 | 32,71 | 30,23 6 q nc 6,65 11,67 | 17,67 | 23,83 | 29,87 | 34,96 | 38,04 | 3513

\ m/c 0,61 0,72 0,81 0,88 0,92 0,94 0,92 0,81 \ m/c 0,53 0,63 0,71 0,77 0,81 0,82 0,81 0,71
q n/c 6,89 12,06 | 18,10 | 24,52 | 30,71 | 3593 | 39,11 | 36,21 q n/c 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 0,008 \ 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 | 45,564 q nc 11,54 | 20,14 | 30,18 | 40,83 | 51,10 | 59,76 | 65,07 | 60,37
0,008 \ 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
S \ m/c 1,02 1,20 1,34 1,45 1,562 1,65 1,52 1,34 R \ Mm/C 1,02 1,21 1,35 1,46 1,68 1,56 1,68 1,35
q nc 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 0.007 \ m/c 1,12 1,32 1,48 1,60 1,67 1,71 1,68 1,48
q n/c 11,02 | 19,20 | 28,74 | 38,84 | 48,68 | 56,80 | 61,87 | 57,48 q n/c 15,10 | 26,30 | 39,34 | 53,15 | 66,47 | 77,71 | 84,64 | 78,67
0009 \ m/c 117 1,38 1,54 1,66 1,74 1,77 1,75 1,64 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 | 65,45 | 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 1,68 0.009 \ Mm/c 1,29 1,62 1,70 1,83 1,92 1,96 1,98 1,70

. q n/c 12,99 | 22,69 | 33,78 | 4562 | 57,03 | 66,67 | 72,63 | 67,56 q nc 17,18 | 29,79 | 44,563 | 60,14 | 75,18 | 87,88 | 95,73 | 89,07

0012 \ m/c 1,38 1,62 1,81 1,95 2,04 2,08 2,05 1,81 001 \ Mm/c 1,37 1,61 1,80 1,94 2,08 2,07 2,04 1,80
q n/c 14,08 | 24,48 | 36,58 | 49,39 | 61,73 | 72,156 | 78,60 | 73,16 . q n/c 18,96 | 32,96 | 49,23 | 66,46 | 83,06 | 97,09 | 105,76 | 98,47
\ 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

@I q n/c 15,17 | 26,36 | 39,38 | 53,15 | 66,42 | 77,63 | 84,57 | 78,76 S q nc 20,61 | 35,79 | 53,44 | 72,12 | 90,11 | 105,31 | 114,74 | 106,88
\ m/c 1,61 1,89 2,11 2,27 2,38 2,43 2,39 2,11 \ m/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 n/c 22,16 | 38,46 | 57,40 | 77,43 | 96,74 | 113,06 | 123,18 | 114,80

0018 \ M/ 1,72 2,02 2,25 2,42 2,54 2,58 2,55 2,25 0016 \ m/c 1,77 2,08 2,32 2,50 2,61 2,66 2,63 2,32

s q n/c 17,14 | 29,76 | 44,42 | 59,92 | 74,86 | 87,49 | 95,32 | 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
. q n/c 18,10 | 31,39 | 46,84 | 63,18 | 78,92 | 92,23 | 100,49 | 93,69 q nc 25,06 | 43,46 | 64,82 | 87,41 | 109,16 | 127,56 | 138,99 | 129,64
0022 \ 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
o q n/c 18,97 | 32,90 | 49,08 | 66,19 | 82,67 | 96,61 | 10526 | 98,17 . q n/c 26,32 | 45,63 | 68,04 | 91,73 | 114,55 | 133,85 | 145,85 | 136,07
0024 \ 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
6 q nc 19,78 | 34,29 | 51,14 | 68,95 | 86,11 | 100,62 | 109,64 | 102,27 R q nc 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 n/c 28,75 | 49,80 | 74,22 | 100,03 | 124,90 | 145,93 | 159,02 | 148,44
0028 \ m/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 nc 29,92 | 51,80 | 77,19 | 104,02 | 129,86 | 161,72 | 165,34 | 154,38
\ m/c 2,26 2,65 2,95 317 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 | 157,52 | 171,66 | 160,32
\ 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 0099 \ Mm/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
005 \ 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
X q n/c 30,71 | 53,06 | 78,94 | 106,28 | 132,60 | 154,88 | 168,81 | 157,89 . q n/c 40,52 | 70,01 | 104,16 | 140,21 | 174,93 | 204,33 | 222,71 | 208,31
008 \ m/c 3,26 3,81 4,28 4,65 4,75 4,84 4,77 4,23 005 \ m/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
\ 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 n/c 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 5,59 5,51 4,89 001 \ 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 4,93 5,47 5,87 6,14 6,25 6,16 5,47 008 \ Mm/c 4,13 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 nc 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 0 \ m/c 4,62 5,38 5,97 6,41 6,69 6,81 6,72 597
q n/c 56,28 | 96,85 | 143,70 | 193,09 | 240,63 | 280,93 | 306,32 | 287,40 - q n/c 70,61 | 121,53 | 180,36 | 242,37 | 302,07 | 352,67 | 384,53 | 360,72
02 \ m/c 5,98 6,95 7,70 8,26 8,62 8,78 8,66 7,70 019 \ m/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 \ Mm/C 7,26 8,43 9,34 10,01 | 10,45 | 10,63 | 10,49 9,34

64 MpownsBeneHo B Poccum



HomunHaneHbIn anameTp (OD 315mm)
DH/DBH=315/271

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

q n/c 5,35 9,43 14,24 | 19,35 | 24,29 | 28,44 | 30,94 | 28,47

0.001 \ m/c 0,36 0,43 0,49 0,53 0,56 0,57 0,56 0,49
AR q n/c 8,26 14,49 | 21,79 | 29,55 | 37,08 | 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
0008 \ Mm/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
0.004 \Y m/c 0,86 1,02 1,14 1,28 1,29 1,32 1,30 1,14
q n/c 14,34 | 25,02 | 37,48 | 50,68 | 63,41 | 74,16 | 80,76 | 74,96

0009 \ m/c 0,98 1,15 1,29 1,39 1,46 1,49 1,47 1,29
~ q n/c 15,92 | 27,76 | 41,55 | 56,16 | 70,24 | 82,13 | 89,45 | 83,09
R \ Mm/c 1,09 1,28 1,43 1,54 1,62 1,65 1,62 1,43
_ q n/c 17,40 | 30,30 | 4532 | 61,24 | 76,58 | 89,54 | 97,52 | 90,65
0.007 \ m/c 1kafe) 1,40 1,56 1,68 1,76 1,80 1,77 1,56
q n/c 18,76 | 32,64 | 48,81 | 6593 | 82,43 | 96,37 | 104,97 | 97,62

0.008 \ m/c 1,28 1,50 1,68 1,81 1,90 1,93 1,91 1,68
e] n/c 20,00 | 34,79 | 52,01 | 70,23 | 87,79 | 102,62 | 111,79 | 104,01

0009 \ m/c 1,36 1,60 1,79 1,98 2,02 2,06 2,03 1,79
q nc 21,25 | 36,94 | 5520 | 74,63 | 93,15 | 108,88 | 118,61 | 110,40

001 \ 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

0012 \ m/c 1,60 1,88 2,10 2,26 2,37 2,41 2,38 2,10
’ q n/c 25,67 | 44,38 | 66,24 | 89,37 | 111,65 | 130,48 | 142,16 | 132,48
0014 \ 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

0016 \ m/c 1,88 2,20 2,45 2,64 2,76 2,81 2,77 2,45
" q n/c 29,82 | 50,84 | 75,83 | 102,25 | 127,70 | 149,22 | 162,59 | 151,66

0018 \ m/c 2,00 2,34 2,61 2,81 2,94 2 2,95 2,61
; q nc 31,03 | 53,78 | 80,19 | 108,10 | 134,99 | 167,73 | 171,88 | 160,38
002 \ wm/c 2,12 2,48 2,76 2,97 3,11 3,17 3,12 2,76
. q n/c 32,63 | 56,53 | 84,26 | 113,57 | 141,80 | 165,68 | 180,54 | 168,51
0022 \ m/c 2,23 2,60 2,90 3,12 3,26 3,32 3,28 2,90
e q n/c 34,11 | 59,07 | 88,03 | 118,64 | 148,12 | 173,05 | 188,58 | 176,06
\ m/c 2,33 2,72 3,08 3,26 3,41 3,47 3,42 3,03
~ q n/c 3559 | 61,62 | 91,81 | 123,71 | 154,43 | 180,43 | 196,62 | 183,62
0026 \ m/c 2,43 2,84 3,16 3,40 3,65 3,62 3,57 3,16
o q n/c 37,08 | 64,17 | 95,59 | 128,78 | 160,75 | 187,80 | 204,66 | 191,17
0028 \ m/c 2,53 2,96 3,29 3,64 3,70 3,77 3,72 3,29
q n/c 38,45 | 66,52 | 99,07 | 133,46 | 166,58 | 194,60 | 121,08 | 198,14

008 \ 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
0099 \ m/c 2,84 3,32 3,69 3,97 4,15 4,22 4,16 3,69
o] n/c 44,62 | 77,11 | 114,76 | 154,52 | 192,80 | 225,21 | 245,46 | 229,52

004 \ m/c 3,04 3,55 3,95 4,24 4,44 4,52 4,46 3,95
q n/c 50,11 | 86,53 | 128,71 | 173,23 | 216,09 | 252,39 | 275,11 | 257,41

005 \ m/c 3,42 3,99 4,43 4,76 4,97 5,06 4,99 4,43
q n/c 55,08 | 94,98 | 141,20 | 189,98 | 236,95 | 276,73 | 301,66 | 282,40

009 \ m/c 3,75 4,38 4,86 5,22 5,45 5,55 5,48 4,86
_ q nc 59,60 | 102,64 | 152,53 | 205,18 | 255,86 | 298,80 | 325,73 | 305,06
007 \ 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

008 \ m/c 4,34 5,05 5,61 6,02 6,29 6,40 6,32 5,61
o] n/c 71,21 | 122,68 | 182,17 | 244,91 | 305,30 | 356,49 | 388,66 | 364,33

0 \ 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

019 \ Mm/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

02 \Y m/c 6,84 7,94 8,80 9,43 9,85 10,02 9,89 8,80
o] n/c 111,82 | 192,11 | 284,72 | 382,29 | 476,19 | 555,84 | 606,16 | 569,45

029 \ m/c 7,63 8,85 9,80 10,60 | 10,96 | 11,15 | 11,00 9,80
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0,08
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h/d
q nc 7,10 12,51 | 18,86 | 25,61 | 32,14 | 37,62 | 40,94 | 37,71
\ m/c 0,40 0,47 0,53 0,57 0,60 0,62 0,61 0,53
q nc 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 1,08 1,11 1,17 1,19 1,17 1,08
q nc 16,60 | 28,97 | 43,41 | 58,71 | 73,46 | 8591 | 93,65 | 86,81
\ 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 n/c 21,03 | 36,63 | 54,79 | 74,03 | 92,58 | 108,23 | 117,89 | 109,58
\ m/c 1,17 1,38 1,64 1,66 1,74 1,07 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 n/c 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 nc 26,31 | 45,73 | 68,31 | 92,22 | 115,25 | 134,71 | 146,75 | 136,62
\ m/c 1,47 1,72 1,92 2,07 2,17 2,21 2,18 1,92
q n/c 27,98 | 48,60 | 72,68 | 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 n/c 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 n/c 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 nc 38,43 | 66,59 | 99,27 | 133,81 | 167,08 | 195,22 | 212,73 | 198,53
\ m/c 2,14 2,51 2,79 3,00 3,14 3,20 3,15 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 n/c 42,76 | 74,03 | 110,29 | 148,62 | 185,53 | 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 nlc 44,71 | 77,39 | 115,28 | 165,31 | 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 n/c 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 nc 48,49 | 83,87 | 124,88 | 168,20 | 209,92 | 245,23 | 267,27 | 249,76
\ m/c 2,70 3,16 3,51 3,77 3,95 4,02 3,96 3,51
q n/c 50,31 | 86,99 | 129,51 | 174,41 | 217,65 | 254,25 | 277,11 | 259,01
\ m/c 2,80 3,27 3,64 3,91 4,09 4,17 4,11 3,64
q n/c 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 nc 58,43 | 100,93 | 150,14 | 202,10 | 252,13 | 294,49 | 320,99 | 300,29
\ m/c 3,25 3,80 4,22 4,53 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 nc 71,89 | 124,01 | 184,30 | 247,91 | 309,16 | 361,04 | 393,58 | 368,60
\ m/c 4,00 4,67 5,18 5,56 5,81 5,92 5,83 5,18
q nlc 77,65 | 133,87 | 198,89 | 267,47 | 333,60 | 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 n/c 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 | 397,68 | 464,21 | 506,13 | 474,62
\ m/c 5,17 6,01 6,67 7,16 7,47 7,61 7,50 6,67
q n/c 113,68 | 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 nc 130,59 | 224,42 | 332,66 | 446,71 | 556,46 | 649,56 | 708,35 | 665,33
\ m/c 7,27 8,44 9,35 10,02 | 10,46 | 10,64 | 10,50 9,35
q nlc 145,65 | 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
65




HomuHaneHbIn guameTp (OD 400Mm) HomuHaneHbi gnameTp (ID 400mm)
DH/DBH=400/343 DH/DBH=460/400

q n/c 1047 | 1842 | 27,74 | 37,65 | 47,21 5526 | 60,13 | 5547 q nc 1326 | 23,31 3510 | 47,64 | 59,74 | 69,93 | 76,09 | 70,20
0.001 \ m/c 0,44 0,52 0,59 0,64 0,67 0,69 0,67 0,59 0.0008 \ m/c 043 0,51 057 0,62 0,65 0,66 0,65 057
DT q n/c 1856 | 23,77 | 3573 | 4843 | 6068 | 71,00 | 77,28 | 71,46 6T q nc 1539 | 27,02 | 4064 | 5512 | 69,09 | 80,85 | 87,99 | 81,29
\ m/c 0,57 0,68 0,76 0,82 0,86 0,88 0,87 0,76 \ m/c 0,50 0,59 0,66 0,71 0,75 0,77 0,75 0,66
q nc 16,11 2819 | 42,31 57,30 | 71,76 | 83,94 | 9139 | 84,62 . q n/c 17,80 | 30,32 | 4557 | 61,77 | 77,89 | 9055 | 9856 | 91,14
0002 \ m/c 0,68 0,80 0,90 097 1,02 1,04 1,038 0,90 00012 \ Mm/C 0,56 0,66 0,74 0,80 0,84 0,86 0,84 0,74
D q n/c 1848 | 3229 | 4842 | 6554 | 8204 | 9595 | 104,47 | 96,85 s q nc 1896 | 33,21 49,88 | 67,58 | 84,64 | 99,03 | 107,80 | 99,76
\ m/c 0,78 0,92 1,08 1,1 1,17 ikfe) 117 1,03 \ m/c 0,61 0,72 0,81 0,88 0,92 0,94 0,92 0,81
q n/c 20,67 | 36,08 | 5406 | 7313 | 91,52 | 107,03 | 116,55 | 108,13 q n/c 20,63 | 36,11 5419 | 7339 | 91,90 | 107,50 | 117,04 | 108,38
0009 \ m/c 0,87 1,03 1,15 1,24 1,30 1,33 1,31 1,15 00016 \ m/c 0,66 0,78 0,88 0,95 1,00 1,02 1,00 0,88
’ q n/c 24,32 | 4240 | 63,47 | 8579 | 107,31 | 12547 | 136,65 | 126,93 . q n/c 2350 | 41,07 | 61,68 | 8335 | 104,33 | 122,03 | 132,86 | 123,16
0,004 \ m/c 1,038 1,21 135 1,46 1,88 1,56 1,83 1,35 R \ m/c 0,76 0,89 1,00 1,08 1,13 1,16 1,14 1,00
q nc 27,62 | 4809 | 7193 | 97,18 | 121,561 | 142,06 | 154,73 | 143,86 q nlc 26,84 | 4686 | 7020 | 9496 | 118,82 | 13895 | 151,31 | 140,41
0.005 \ m/c 1,16 1,37 1,53 1,65 1,73 1,76 1,74 1,53 00025 \ m/c 0,86 1,02 1,14 1,23 1,29 1,32 1,30 1,14
~ q n/c 30,65 | 5315 | 79,45 | 107,30 | 134,13 | 156,80 | 170,80 | 158,90 " q n/c 29,72 | 51,82 | 77,569 | 10491 | 131,23 | 16345 | 167,12 | 155,19
0008 \ m/c 1,29 1,51 1,69 1,82 1,91 1,94 1,92 1,69 0009 \ m/c 0,96 1,13 1,26 1,36 143 1,45 143 1,26
_ q nc 33,31 57,90 | 8650 | 116,78 | 14595 | 170,60 | 185,85 | 173,01 ~ q nc 3259 | 56,79 | 84,98 | 114,85 | 143,64 | 167,94 | 18291 | 169,96
0007 \ m/c 1,40 1,65 1,84 1,98 2,08 2,12 2,09 1,84 00098 \ m/c 1,05 1,23 1,38 1,49 1,56 1,59 157 1,38
q n/c 3588 | 62,33 | 9308 | 12563 | 156,98 | 183,48 | 199,89 | 186,17 q n/c 3499 | 6093 | 91,14 | 12314 | 153,97 | 180,01 | 196,07 | 18228
0.008 \ wm/c 1,51 1,77 1,98 2,13 223 2,28 224 1,98 0.004 \ m/c 1,13 1,32 1,48 1,60 1,67 1,70 1,68 1,48
q n/c 4066 | 70,56 | 10531 | 142,06 | 177,46 | 207,39 | 22596 | 210,62 - q nc 39,80 | 69,22 | 103,46 | 139,71 | 174,63 | 204,14 | 222,37 | 206,91
001 \ m/c 1,71 2,01 2,24 241 2,52 2,57 2,54 224 0,009 \ m/c 1,28 1,50 1,68 1,81 1,90 1,938 1,90 1,68
q n/c 44,71 7754 | 11565 | 16596 | 194,78 | 227,61 | 248,00 | 231,30 q nlc 4413 | 76,68 | 114,54 | 154,61 | 193,22 | 225,84 | 246,03 | 229,08
0012 \ m/c 1,88 221 2,46 2,65 2,77 2,82 2,78 2,46 \ m/c 1,42 1,67 1,86 2,00 2,10 214 2,11 1,86
) q n/c 48,77 | 84,51 | 12599 | 169,85 | 212,09 | 247,82 | 270,04 | 251,99 . q n/c 47,98 | 8332 | 124,39 | 167,86 | 209,73 | 245,12 | 267,05 | 248,79
001 \ m/c 2,06 241 2,68 2,88 3,02 3,07 3,03 2,68 0.007 \ Mm/c 1,54 1,81 2,02 2,18 2,28 2,32 2,29 2,02
q nc 52,27 | 90,58 | 134,93 | 181,85 | 227,04 | 265,27 | 289,07 | 269,85 q nc 51,69 | 89,54 | 133,63 | 180,27 | 225,20 | 263,19 | 286,75 | 267,26
0016 \ m/c 2,20 2,58 2,87 3,09 3,23 3,29 324 2,87 \ m/c 1,66 1,95 217 2,34 2,45 2,49 2,46 2,17
q n/c 5559 | 96,24 | 143,39 | 193,21 | 241,19 | 281,79 | 307,08 | 286,78 q n/c 58,34 | 101,16 | 150,87 | 203,44 | 254,08 | 296,90 | 323,50 | 301,75
\% m/c 2,34 2,74 3,05 3,28 343 3,49 345 3,05 001 \ m/c 1,88 2,20 2,45 2,64 2,76 2,81 2,77 245
s q n/c 58,92 | 101,95 | 151,85 | 204,67 | 255,34 | 298,31 | 325,10 | 303,70 . q nc 64,14 | 111,13 | 165,65 | 223,29 | 278,81 | 325,77 | 354,99 | 331,31
002 \ m/c 2,48 2,90 328 347 3,63 3,70 3,65 323 0012 \ m/c 2,06 2,42 2,69 2,89 3,03 3,08 3,04 2,69
~ q nc 61,87 | 107,03 | 159,37 | 214,67 | 267,92 | 31298 | 341,11 | 318,74 q n/c 69,70 | 120,68 | 179,82 | 242,32 | 302,51 | 353,43 | 385,16 | 359,64
0022 \ m/c 2,61 3,05 3,39 3,64 3,81 3,88 3,83 3,39 0014 \ m/c 224 2,62 2,92 3,14 3,29 3,35 3,30 2,92
’ q n/c 64,83 | 112,11 | 166,89 | 224,76 | 280,49 | 327,66 | 357,11 | 333,79 q n/c 74,77 | 129,40 | 192,75 | 259,68 | 324,14 | 378,68 | 412,69 | 385,50
0.024 \ m/c 2,73 3,19 3,56 3,82 3,99 4,06 4,01 3,55 0016 \ m/c 241 2,81 3,13 337 3,62 3,59 3,63 3,13
q n/c 67,42 | 116,65 | 173,48 | 233,60 | 291,49 | 340,50 | 371,11 | 346,95 q n/c 79,61 | 137,72 | 205,07 | 276,21 | 344,78 | 402,72 | 438,90 | 410,13
0,026 \ m/c 2,84 3,32 3,69 3,97 4,15 4,22 4,16 3,69 0018 \ m/c 2,56 2,99 3,33 3,58 3,74 3,81 3,76 3,33
D68 q n/c 72,78 | 125,76 | 187,11 | 251,89 | 314,27 | 367,09 | 400,11 | 374,22 DaE q n/c 84,21 | 14561 | 216,77 | 291,92 | 364,29 | 425,54 | 463,80 | 433,53
\ m/c 3,07 3,58 398 4,28 4,47 4,55 4,49 3,98 \ m/c 2,71 3,17 3,52 3,78 3,96 4,08 397 3,52
- q n/c 78,71 | 13592 | 202,15 | 272,08 | 339,40 | 396,41 | 432,10 | 404,31 i q n/c 88,67 | 163,10 | 227,85 | 306,80 | 382,81 | 447,17 | 487,38 | 455,70
0099 \ m/c 3,32 3,87 4,30 4,62 4,83 492 4,85 4,30 0022 \ m/c 2,85 3,33 3,70 398 4,16 4,23 417 3,70
a62 q nc 84,26 | 14545 | 216,26 | 290,99 | 362,95 | 423,90 | 462,07 | 432,51 R q nc 92,45 | 159,75 | 237,70 | 320,02 | 399,28 | 466,38 | 508,33 | 475,41
\ m/c 3,55 4,14 4,60 4,94 5,16 5,26 518 4,60 \ m/c 2,97 3,47 3,86 4,15 4,34 4,42 4,35 3,86
q n/c 89,64 | 154,66 | 229,89 | 309,28 | 385,71 | 450,46 | 491,04 | 459,78 q n/c 96,57 | 166,82 | 248,17 | 334,06 | 416,77 | 486,79 | 530,60 | 496,35
\ Mm/c 3,78 4,40 4,89 525 5,49 5,59 5,61 4,89 0026 \ m/c 3,11 3,63 4,03 433 4,53 4,61 4,54 4,03
q n/c 94,46 | 16292 | 242,11 | 325,67 | 406,11 | 474,26 | 517,01 | 484,23 q nc 103,85 | 179,30 | 266,65 | 358,85 | 447,62 | 522,80 | 569,87 | 533,30
005 \ M/c 3,98 4,64 515 5,53 5,78 5,88 5,80 515 009 \ m/c 3,34 3,90 4,33 4,65 4,86 4,95 4,88 4,33
q n/c 103,65 | 178,50 | 265,15 | 356,56 | 444,65 | 519,11 | 565,94 | 530,30 q n/c 112,34 | 193,87 | 288,20 | 387,76 | 483,61 | 564,80 | 615,68 | 576,40
008 \ m/c 4,36 5,08 5,64 6,05 6,32 6,44 6,35 5,64 0.0% \ m/c 3,62 4,21 4,68 5,08 5,25 5,35 5,27 4,68
_ q n/c 111,91 | 192,80 | 286,31 | 384,92 | 479,84 | 560,29 | 610,86 | 572,61 q nc 120,36 | 207,60 | 308,52 | 415,01 | 517,54 | 604,39 | 658,86 | 617,05
001 \ m/c 4,72 5,49 6,09 6,53 6,83 6,95 6,85 6,09 004 \ m/c 3,87 451 5,01 5,38 5,62 5,72 5,64 5,01
_ q nc 119,71 | 206,16 | 306,05 | 411,38 | 512,77 | 598,71 | 652,77 | 612,10 q n/c 147,59 | 254,24 | 377,49 | 507,48 | 632,61 | 738,656 | 80533 | 754,99
008 \ Mm/C 5,06 5,87 6,51 6,98 7,29 7,42 7,32 6,51 008 \ m/c 4,75 5,53 6,13 6,58 6,87 6,99 6,90 6,13
q n/c 183,66 | 230,02 | 341,31 | 458,63 | 571,65 | 667,29 | 727,58 | 682,62 q n/c 170,48 | 293,40 | 435,38 | 585,06 | 729,12 | 851,26 | 928,17 | 870,76
o1 \ Mm/c 5,63 6,55 7,26 7,79 8,13 828 8,16 726 \ m/c 5,49 6,38 7,07 7,58 792 8,06 7,95 7,07
q n/c 163,26 | 280,63 | 416,06 | 558,76 | 696,10 | 812,58 | 886,10 | 832,12 q nc 190,22 | 327,17 | 485,26 | 651,89 | 812,25 | 948,24 | 1033,98 | 970,52
018 \ m/c 6,88 7,29 8,85 9,49 9,90 10,08 9,94 8,85 o \ m/c 6,12 7,11 7,88 8,45 8,82 8,98 8,86 7,88
q n/c 187,87 | 322,66 | 478,12 | 641,86 | 799,43 | 933,12 | 1017,62 | 956,23 - q n/c 232,19 | 398,90 | 591,18 | 793,75 | 988,68 | 1154,05 | 1258,53 | 1182,36
02 \ Mm/c 792 919 10,17 | 1090 | 11,37 | 11,57 | 1142 | 1017 019 \ m/c 7,47 8,67 9,60 1029 | 10,74 | 10,93 | 10,78 9,60
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HomuHaneHbin grameTp (OD 500Mm)
DH/DBH=500/427

HomuHaneHbin gnameTtp (ID 500Mm)
DH/DBH=575/500

q n/c 1652 | 29,02 | 4368 | 59,25 | 7428 | 86,93 | 94,61 87,35
R \ Mm/c 0,46 0,54 061 0,66 0,69 0,71 0,70 0,61
q n/c 19,01 3334 | 5012 | 67,95 | 8514 | 99,62 | 108,44 | 100,24
0.001 \ Mm/c 0,53 0,62 0,70 0,76 0,80 0,81 0,80 0,70
. q n/c 21,22 | 37,18 | 5585 | 7567 | 94,79 | 110,89 | 120,72 | 111,70
00012 \ m/c 0,59 0,70 0,78 0,84 0,89 0,90 0,89 0,78
q n/c 2344 | 41,02 | 61,58 | 8339 | 104,43 | 122,16 | 13299 | 123,15
00014 \ m/c 0,65 0,77 0,86 093 0,98 0,99 0,98 0,86
q nc 2538 | 4439 | 66,59 | 90,15 | 112,86 | 132,01 | 143,73 | 133,18
00016 \ m/c 0,70 0,83 0,93 1,00 1,05 1,07 1,06 0,93
q n/c 28,72 | 50,16 | 75,18 | 101,72 | 127,30 | 148,89 | 162,12 | 150,36
\ m/c 0,79 0,94 1,06 1,13 1,19 1,21 1,19 1,06
ETS q n/c 3289 | 57,37 | 8592 | 116,18 | 145,35 | 169,97 | 18510 | 171,84
\ m/c 0,91 1,07 1,20 1,30 1,36 1,38 1,36 1,20
q n/c 36,51 63,63 | 9523 | 128,71 | 160,98 | 188,22 | 205,00 | 190,46
0009 \ Mm/c 1,01 1,19 1,33 1,43 1,50 1,83 1,51 1,33
q n/c 39,86 | 69,41 | 103,82 | 140,27 | 175,40 | 205,07 | 223,36 | 207,64
00099 \ m/c 1,10 1,30 1,45 1,56 1,64 1,67 1,65 1,45
q nc 4293 | 74,71 | 111,70 | 150,87 | 188,62 | 220,50 | 240,18 | 223,39
0,008 \ Mm/c 1,19 1,40 1,56 1,68 1,76 1,80 1,77 1,56
q n/c 48,62 | 84,34 | 126,02 | 170,13 | 212,63 | 248,54 | 270,75 | 252,03
0,009 \ m/c 134 1,58 1,76 1,90 1,99 2,02 1,99 1,76
q n/c 53,83 | 93,50 | 139,62 | 188,42 | 23543 | 275,17 | 299,78 | 279,24
0,006 \ m/c 1,49 1,75 1,95 2,10 2,20 2,24 2,21 1,95
q n/c 58,59 | 101,70 | 151,79 | 204,78 | 255,83 | 298,98 | 325,74 | 303,59
0.007 \ m/c 1,62 1,90 2,12 228 2,39 243 2,40 212
" q n/c 63,08 | 109,42 | 163,25 | 220,17 | 275,01 | 321,38 | 350,16 | 326,50
0.008 \ m/c 1,75 2,05 2,28 2,45 2,57 2,62 2,58 2,28
q nc 71,22 | 12342 | 184,01 | 248,07 | 309,77 | 361,96 | 394,41 | 368,03
001 \ m/c 1,97 2,31 2,57 2,77 2,89 2,95 291 2,57
. q n/c 78,62 | 13597 | 202,63 | 273,07 | 340,92 | 398,32 | 434,06 | 405,26
0012 \ m/c 217 2,54 2,83 3,04 3,18 324 3,20 2,83
2 q n/c 85,26 | 147,57 | 219,81 | 296,15 | 369,66 | 431,87 | 470,65 | 439,63
\ m/c 2,36 2,76 3,07 3,30 3,45 3,52 347 3,07
q n/c 91,45 | 168,20 | 235,57 | 317,30 | 396,00 | 462,61 | 504,18 | 471,13
0018 \ m/c 2,53 2,96 329 3,54 3,70 3,77 3,71 3,29
q nc 97,36 | 168,35 | 250,60 | 337,48 | 421,14 | 491,95 | 536,17 | 501,20
0018 \ m/c 2,69 3,15 3,50 3,76 3,93 4,01 3,95 3,50
s q n/c 102,71 | 177,53 | 264,21 | 355,74 | 443,87 | 518,49 | 565,11 | 528,41
002 \ m/c 2,84 3,32 3,69 397 4,15 4,22 4,16 3,69
. q n/c 108,07 | 186,72 | 277,81 | 373,99 | 466,60 | 545,02 | 594,05 | 555,62
0022 \ m/c 2,99 3,49 3,88 417 4,36 4,44 4,38 3,88
AR q n/c 112,86 | 194,94 | 289,98 | 390,32 | 486,94 | 568,75 | 619,93 | 579,96
% Mm/c 312 3,64 4,05 4,35 4,55 4,63 4,57 4,05
q nc 117,65 | 203,16 | 302,15 | 406,65 | 507,27 | 592,47 | 645,81 | 604,31
0,026 \ Mm/C 3,26 3,80 4,22 4,53 4,74 4,82 4,76 4,22
- q n/c 126,68 | 218,64 | 325,07 | 437,39 | 545,58 | 637,12 | 694,51 | 650,13
008 \ m/c 3,51 4,09 4,54 4,88 5,10 519 512 4,54
" q nc 137,13 | 236,55 | 351,56 | 472,92 | 589,76 | 688,73 | 750,81 | 703,12
0.0% \ m/c 3,80 4,42 4,91 527 5,51 5,61 5,53 4,91
q n/c 146,73 | 253,00 | 375,90 | 505,56 | 630,39 | 736,14 | 802,52 | 751,80
004 \ Mm/c 4,06 4,73 525 5,64 5,89 599 591 525
~ q nc 179,82 | 309,66 | 459,67 | 617,86 | 770,13 | 899,19 | 980,38 | 919,35
008 \ m/c 4,98 5,79 6,42 6,89 7,19 7,32 7,22 6,42
q n/c 207,58 | 357,14 | 529,84 | 711,89 | 887,10 | 1035,66 | 1129,27 | 1059,69
008 \ m/c 5,74 6,68 7,40 7,94 829 8,43 8,32 7,40
q n/c 231,67 | 398,34 | 590,70 | 793,42 | 988,51 | 115397 | 1258,34 | 1181,41
o1 \ m/c 6,41 7,45 825 8,84 9,23 9,40 927 825
q n/c 282,48 | 485,15 | 718,87 | 965,05 |1201,96 | 1402,95 | 1530,00 | 1437,74
019 \ m/c 7,82 9,07 1004 | 10,76 | 11,28 | 1142 | 1127 | 10,04
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0,0006

0,0008

0,001

0,0012

0,0014

0,0016

0,002

0,0025

0,003

0,0035

0,004

0,005

0,006

0,007

0,008

0,01

0,014

0,02

0,025

0,03

0,035

0,06

0,07

0,08

h/d
q nc 21,45 | 37,68 | 56,71 7694 | 9646 | 112,89 | 122,86 | 113,43
\ m/c 043 0,52 0,58 0,63 0,66 0,67 0,66 0,58
q nc 2560 | 44,89 | 67,47 | 9146 | 114,50 | 134,08 | 14594 | 134,94
\ m/c 0,52 0,61 0,69 0,75 0,78 0,80 0,79 0,69
q n/c 20,38 | 51,45 7725 | 104,64 | 131,06 | 163,32 | 166,91 | 154,50
\ m/c 0,60 0,70 0,79 0,85 0,90 091 0,90 0,79
q nc 32,79 | 57,35 | 86,05 | 116,50 | 145,86 | 170,62 | 185,76 | 172,10
\ m/c 0,66 0,79 0,88 095 1,00 1,02 1,00 0,88
q nlc 35,82 62,60 | 93,87 | 127,04 | 159,02 | 185,99 | 202,61 | 187,74
\ m/c 0,73 0,86 0,96 1,04 1,09 1,11 1,09 0,96
q n/c 3886 | 67,86 | 101,69 | 137,58 | 172,17 | 201,35 | 219,26 | 203,39
\ m/c 0,79 093 1,04 1,12 1,18 1,20 1,18 1,04
q nc 4418 | 77,05 | 11538 | 156,01 | 195,17 | 228,22 | 248,564 | 230,77
\ m/c 0,9 1,05 1,18 127 1,33 1,36 1,34 1,18
q n/c 50,27 | 87,57 | 131,08 | 177,07 | 221,44 | 258,90 | 281,99 | 262,06
\ m/c 1,02 1,20 1,34 145 1,51 1,54 1,62 1,34
q nc 5598 | 97,44 | 145,70 | 196,80 | 246,05 | 287,65 | 313,32 | 291,39
\ m/c 1,13 1,33 1,49 1,61 1,68 1,72 1,69 1,49
q n/c 60,94 | 105,99 | 158,41 | 213,90 | 267,38 | 312,55 | 340,47 | 316,82
\ m/c 1,24 1,45 1,62 1,75 1,83 1,86 1,84 1,62
q nc 65,52 | 113,89 | 170,14 | 229,68 | 287,05 | 335,52 | 365,51 | 340,28
\ m/c 1,33 1,56 1,74 187 1,96 2,00 1,97 1,74
q nlc 74,31 | 129,08 | 192,63 | 269,92 | 324,74 | 379,54 | 413,50 | 358,26
\ m/c 1,51 1,77 197 2,12 2,22 2,26 2,23 197
q n/c 81,96 | 14221 | 212,19 | 286,20 | 357,50 | 417,78 | 455,20 | 424,38
\ m/c 1,66 1,95 217 2,34 244 2,49 246 217
q nc 89,24 | 164,73 | 230,77 | 311,77 | 388,61 | 454,10 | 494,80 | 461,53
\ m/c 1,81 212 2,36 2,54 2,66 2,71 2,67 2,36
q n/c 95,76 | 16594 | 247,39 | 333,50 | 416,44 | 486,59 | 530,22 | 494,78
\ m/c 1,94 227 2,53 2,72 2,85 2,90 2,86 2,53
q n/c 108,03 | 187,04 | 278,68 | 37552 | 468,79 | 547,70 | 596,87 | 557,36
\ m/c 2,19 2,56 2,85 3,07 321 327 322 2,85
q n/c 118,78 | 205,51 | 306,06 | 412,28 | 514,58 | 601,15 | 655,16 | 612,12
\ m/c 241 2,81 3,13 337 3,52 3,58 3,53 313
q n/c 128,77 | 222,67 | 331,48 | 446,41 | 557,09 | 650,76 | 709,26 | 662,97
\ m/c 2,61 3,05 3,39 3,64 3,81 3,88 3,83 3,39
q n/c 138,39 | 239,17 | 355,93 | 479,22 | 597,94 | 698,45 | 761,27 | 711,86
\ m/c 2,80 3,27 3,64 3,91 4,09 4,16 4,11 3,64
q n/c 165,32 | 268,23 | 398,95 | 536,95 | 669,82 | 782,34 | 852,76 | 797,90
\ m/c 3,15 3,67 4,08 4,38 4,58 4,66 4,60 4,08
q n/c 174,20 | 300,60 | 446,87 | 601,22 | 749,84 | 875,71 | 954,61 | 893,73
\ m/c 3,63 4,12 4,57 491 5,13 522 5,15 4,57
q nc 191,17 | 329,68 | 489,89 | 658,92 | 821,66 | 959,62 | 1046,02 | 979,78
\ m/c 3,87 4,51 5,01 5,38 5,62 5,72 5,64 5,01
q n/c 206,60 | 256,12 | 529,00 | 711,37 | 886,93 | 1035,68 | 1129,10 | 1058,01
\ m/c 4,19 4,88 541 5,81 6,07 6,18 6,09 541
q nc 220,89 | 380,59 | 565,18 | 759,87 | 947,28 | 1106,11 | 1205,93 | 1130,37
\ m/c 4,48 521 578 6,20 6,48 6,59 6,50 5,78
q n/c 24717 | 425,57 | 631,67 | 848,99 | 1058,18 | 1235,49 | 1347,07 | 1263,35
\ m/c 5,01 5,83 6,46 6,93 7,24 7,37 727 6,46
q n/c 270,76 | 465,938 | 691,32 | 92892 |1157,62 | 1351,51 | 1473,64 | 1382,64
\ m/c 5,49 6,38 7,07 758 792 8,06 795 7,07
q n/c 292,04 | 502,33 | 745,10 | 1000,98 | 1247,25 | 1456,08 | 1587,72 | 1490,20
\ m/c 592 6,88 7,62 8,17 8,53 8,68 8,56 7,62
q n/c 312,18 | 636,75 | 795,95 | 1069,09 | 1331,97 | 1654,92 | 1695,56 | 1591,90
\ m/c 6,33 7,35 8,14 8,73 9,11 9,27 9,15 8,14
q n/c 348,21 | 598,33 | 886,89 | 1190,89 | 1483,45 | 1731,62 | 1888,35 | 1773,77
\ m/c 7,06 8,19 9,07 9,72 10,15 10,32 10,19 9,07
q n/c 380,39 | 653,31 | 968,05 | 1299,57 | 1618,60 | 1889,27 | 2060,36 | 1936,09
\ m/c 7,71 8,94 9,90 10,61 11,07 11,26 11,11 9,90
67




HomuHanbHbIn anameTp (OD 630Mm) HomuHaneHbIn arameTp (ID 600Mm)
DH/DBH=630/535 DH/DBH=695/600

h/d ‘ 0,3 ‘ 0,4 ‘ 0,5 ‘ 0,6 ‘ 0,7 ‘ 0,8 ‘ Qe ‘

q Mo | 2596 | 4558 | 6856 | 9299 | 11655 | 136,39 | 14844 | 137,13 q ne | 3127 | 5490 | 8258 | 112,00 | 14038 | 164,27 | 178,79 | 165,15
00006 u we | 046 | 054 | os1 | 06 | 069 | 071 | o070 | ot 00005 . mc | 044 | 083 | 059 | 064 | 067 | 068 | 067 | 059
q ae | 3117 | s462 | 8205 | 111,18 | 13927 | 162,94 | 177.38 | 164,10 q ne | 3505 | 6146 | 9237 | 12521 | 15689 | 18357 | 199,82 | 184,75
00005 we | 055 | 065 | 073 | 079 | 083 | 085 | 083 | 073 00005 mumy we | 050 | 059 | 066 | 071 | 075 | 076 | 075 | 066
q ne | 3552 | 6216 | 9320 | 12633 | 15819 | 18505 | 20147 | 186,58 H - e | 3884 | 6803 | 102,17 | 13843 | 17339 | 202,85 | 22083 | 20434
0007 . we | 063 | 074 | 083 | 090 | 094 | 09 | 095 | 083 00007 we | 055 | 065 | 073 | o079 | 083 | 084 | 083 | 073
B ae | 3944 | e895 | 10341 | 139,96 | 17521 | 204,93 | 223,14 | 206,82 q ne | 4200 | 7366 | 11057 | 149,75 | 187552 | 219,37 | 238,82 | 221,14
00012 we | 070 | os2 | 092 | 099 | 104 | 106 | 105 | 092 00005 wec | 060 | 070 | 079 | 085 | 090 | 091 | 09 | o079
N - ne | 4337 | 7574 | 11352 | 15350 | 192.22 | 224,80 | 244,79 | 227,05 q nlc | 4805 | 8399 | 12597 | 170,49 | 21343 | 249,63 | 271,80 | 251,93
0001 my we | 076 | 090 | 101 | 109 | 114 | 117 | 115 | 101 v we | 068 | 080 | 090 | 097 | 102 | 104 | 102 | 090
q Mo | 4686 | 8178 | 122,52 | 165,70 | 207,33 | 242,46 | 264,03 | 24503 q nlc | 5348 | 9339 | 139,96 | 189,35 | 23696 | 277,12 | 301,76 | 27992
00070 we | 083 | 097 | 100 | 118 | 123 | 126 | 124 | 1,00 00012 we | 076 | 089 | 1,00 | 108 | 113 | 115 | 114 | 100
oo0e MR ne | 5342 | 9311 | 139,38 | 18840 | 23565 | 27554 | 30008 | 27875 voor MR e | 5892 | 10279 | 15396 | 208,20 | 26048 | 304,60 | 331,71 | 30792
v we | 094 | 111 | 124 | 134 | 140 | 143 | 141 | 124 v we | 083 | 098 | 1,10 | 119 | 124 | 127 | 125 | 110
q nc | 6086 | 10596 | 15848 | 21411 | 267,73 | 313,00 | 34092 | 31697 q | 6327 | 11032 | 165,15 | 223,27 | 279,20 | 306,57 | 355,65 | 330,31
00025 we | 107 | 126 | 141 | 152 | 159 | 182 | 160 | 114 00016 . we | 090 | 106 | 118 | 127 | 133 | 136 | 134 | 118
N - ne | 6743 | 117,31 | 17534 | 236,80 | 20601 | 346,03 | 376,93 | 350,69 I ne | 7199 | 12537 | 187,55 | 25341 | 31688 | 370,48 | 403,52 | 375,10
0005y we | 119 | 140 | 156 | 168 | 176 | 179 | 177 | 156 0007 Y we | 102 | 120 | 134 | 145 | 151 | 154 | 152 | 134
K ne | 7358 | 127.90 | 191,08 | 257.96 | 322,40 | 376,84 | 41052 | 382,16 K e | 8181 | 14232 | 212,74 | 287,30 | 359,15 | 419,85 | 457,33 | 42548
0005 . we | 180 | 152 | 170 | 18 | 192 | 195 | 193 | 170 00025 . we | 116 | 186 | 152 | 1e4 | 172 | 175 | 172 | 1852
B ne | 7928 | 137,73 | 20569 | 277,61 | 346,89 | 40545 | 441,71 | 411,30 B | 9055 | 157,39 | 235,14 | 317,42 | 39671 | 46370 | 505,14 | 47027
000y we | 140 | 164 | 183 | 197 | 206 | 210 | 207 | 18 000y we | 128 | 151 | 168 | 181 | 190 | 193 | 19 | 168
N ne | 8939 | 15515 | 231,54 | 312,36 | 30021 | 456,02 | 496,85 | 463,00 B ne | 9875 | 17153 | 256,13 | 34565 | 43190 | 504,79 | 549,04 | 51226
0005 muy we | 158 | 185 | 206 | 222 | 232 | 287 | 233 | 206 000% mumy we | 140 | 164 | 1.8 | 197 | 206 | 210 | 207 | 183
q nc | 9863 | 17105 | 255,15 | 344,08 | 42974 | 502,18 | 547,17 | 51030 N . e | 10641 | 18472 | 27572 | 37190 | 46473 | 54313 | 591,74 | 551,45
000 we | 174 | 204 | 227 | 244 | 256 | 260 | 257 | 227 000 we | 1510 | 177 | 197 | 212 | 222 | 226 | 223 | 197
B e | 107,44 | 18621 | 277,63 | 374,28 | 467,37 | 546,11 | 595,08 | 555,26 N e | 12011 | 20830 | 31071 | 41901 | 52334 | 611,55 | 666,35 | 621,43
0007 ey we | 189 | 222 | 247 | 266 | 278 | 283 | 279 | 247 000 Y we | 170 | 199 | 222 | 230 | 250 | 255 | 251 | 222
q ac | 11538 | 19985 | 207,86 | 40145 | 50123 | 58564 | 638,18 | 505,72 B - e | 18272 | 230,00 | 342,91 | 46226 | 577,23 | 674,47 | 73495 | 685,81
0008 we | 203 | 238 | 265 | 285 | 298 | 304 | 200 | 265 000 we | 188 | 220 | 245 | 264 | 276 | 281 | 277 | 245
q o | 12093 | 22487 | 334,95 | 45126 | 56328 | 658,07 | 717,16 | 669,91 B - e | 14370 | 24888 | 370,90 | 499,86 | 624,08 | 720,15 | 704,58 | 741,80
001 v we | 220 | 268 | 298 | 320 | 335 | 341 | 337 | 298 007 Y we | 208 | 238 | 265 | 285 | 298 | 304 | 299 | 265
oo IR ne | 14318 | 24763 | 368,67 | 496,53 | 61966 | 723,88 | 788,93 | 73735 b0y B e | 15468 | 267,76 | 398,89 | 53745 | 670,90 | 78382 | 854,19 | 797,78
v we | 252 | 295 | 828 | 353 | 369 | 375 | 370 | 328 v we | 219 | 256 | 285 | 306 | 321 | 326 | 322 | 285
q | 15511 | 26811 | 399,02 | 537,27 | 67030 | 783,08 | 853,50 | 798,04 q e | 17392 | 30081 | 447,88 | 60322 | 752,82 | 879,44 | 95847 | 89575
00 . we | 273 | 319 | 355 | 381 | 399 | 408 | 401 | 355 001 v we | 246 | 288 | 320 | 344 | 360 | 366 | 361 | 320
q e | 16617 | 287,00 | 427,12 | 574,98 | 71735 | 837,80 | 913,27 | 854,24 q e | 19153 | 33105 | 492,66 | 66334 | 827,60 | 966,82 | 105377 | 985,33
000 Y we | 293 | 342 | 380 | 408 | 427 | 435 | 429 | 380 0017 we | 271 | 317 | 85 | 378 | 395 | 403 | 397 | 352
N n | 18653 | 32201 | 478,83 | 644,34 | 80371 | 938,68 | 102321 957,65 I e | 207,50 | 35845 | 53325 | 717,81 | 895,51 | 104597 | 140,10 1066,51
0% we | 320 | 383 | 426 | 458 | 478 | 487 | 480 | 426 00T Y we | 294 | 343 | 381 | 409 | 428 | 436 | 430 | 381
q ne | 20913 | 36075 | 536,15 | 721,23 | 899,42 | 105037 | 114503 ] 1072,30 B - e | 222,38 | 38398 | 571,04 | 768,51 | 95864 | 111965 | 1220,45| 142,00
002 we | 369 | 430 | 477 | 512 | 535 | 545 | 537 | a77 005 we | 315 | 367 | 408 | 438 | 458 | ae6 | 460 | 408
vos I ne | 22052 | 39570 | 587,85 | 79057 | 985,72 | 151,08 | 1254,87| 117571 vor BE ne | 24941 | 43031 | 639,62 | 860,50 |1073,16| 125329 | 1366,22 [ 1279,25
v we | 405 | 471 | 523 | 561 | 58 | 597 | 580 | 523 v we | 353 | 412 | 457 | 491 | 513 | 522 | 515 | 457
‘ q n | 24816 | 427,62 | 63506 | 853,86 | 1064,48 | 124297 | 1335,13| 127012 q e | 27922 | 481,40 | 71520 | 961,86 | 119931 | 140050 | 1526,80 | 1430,41
00% . we | 438 | 500 | 565 | 606 | 633 | 645 | 636 | 565 002 . we | 395 | 460 | 511 | 548 | 573 | 583 | 575 | 511
q n | 26548 | 45727 | 67890 | 912,62 | 1137,60 | 132828 | 144819 1357,80 N e | 306,20 | 527,77 | 783,78 | 1053,81 | 1313,74| 153402 | 1672,45 | 1567,57
o0 we | 468 | 545 | 604 | 648 | 677 | 689 | 680 | 604 005 . we | 434 | 505 | 560 | 601 | 628 | 639 | 630 | 560
vos BE e | 29658 | 51050 | 757,58 | 1018,07 | 1268,80 | 148135 | 1615,18 1515,16 0o BE e | 35385 | 600,19 | 904,15 | 121515 | 151449 | 1768,25 | 1927,96 | 1808,30
v we | 523 | 608 | 674 | 723 | 755 | 7,68 | 758 | 674 v we | 501 | 583 | 646 | 693 | 724 | 787 | 727 | 646
q e | 32460 | 55842 | 828,39 | 1112,95]1386,83 | 1619,06 | 176542 | 1656,78 q e | 39537 | 680,22 | 100912 ] 135581 | 168949 | 1972,41 | 2150,60 | 201824
0% . we | 572 | ees | 737 | 790 | 825 | 840 | 828 | 737 005 . we | 560 | 651 | 721 | 773 | 807 | 822 | 810 | 721
B e | 35041 | 602,55 | 893,58 |1200,20 | 149547 | 174580 | 1903,60 [ 1787,16 N e | 432,49 | 74370 [ 110290 | 148144 | 184576 | 2154,72 | 234950 | 2005,79
007 v we | 618 | 718 | 795 | 852 | 890 | 906 | 893 | 795 0%y we | 612 | 711 | 788 | 845 | 882 | 898 | 885 | 788
q e | 37445 | 64365 | 954,28 | 1281,59 | 1596,50 | 186376 | 2032,39 | 1908,56 K e | 46687 | 80245 | 1189,67 | 1507,67 | 199033 | 2323,37 | 2533,50 | 237935
0% .y we | 660 | 767 | 849 | 910 | 950 | 967 | 954 | 849 o . we | 661 | 767 | 850 | 911 | 951 | 968 | 955 | 850
q ne | 417,22 | 71673 | 106218 | 1426,10| 176,30 | 207340 | 261,12 | 2124,37 q e | 498,49 | 85648 | 126045 | 1704,52 | 212321 | 247838 | 2702,72 | 2538,90
o1 v we | 736 | 854 | 945 | 1013 | 1057 | 1075 | 1061 | 945 00 . we | 706 | 819 | 907 | 972 | 1014 | 1032 | 1019 | 907
N n | 45601 | 78298 | 115097 | 1557,03 | 1939,12 | 226331 | 2468,34 | 2319,94 q e | 55566 | 954,13 | 1413,61 | 1897,55 | 236325 | 2758,38 | 3008,23 | 2827 22
o2 . we | 804 | 932 | 1032 | 1106 | 1154 | 1174 | 1158 | 1032 o1 v we | 787 | 913 | 1010 | 1082 | 1129 | 1149 | 1134 | 10,10
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HomuHaneHbin grameTp (OD 800MMm)
DH/DBH=800/687

HomuHaneHbIn gnameTtp (ID 800Mm)
DH/DBH=923/800

q n/c 46,44 | 81,41 | 122,33 | 165,78 | 207,70 | 243,01 | 264,53 | 244,65
R \ m/c 0,50 0,59 0,66 0,71 0,75 0,76 0,75 0,66
~ q n/c 52,17 | 91,36 | 187,156 | 185,78 | 232,67 | 272,19 | 296,32 | 274,31
00006 \ 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
0.0007 \ 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
0.0008 \Y m/c 0,67 0,79 0,88 095 1,00 1,02 1,00 0,88
DET q nc 70,86 | 123,69 | 185,34 | 250,71 | 313,72 | 366,88 | 399,52 | 370,68
\ Mm/c 0,76 0,89 1,00 1,08 1,13 1,15 1,14 1,00
q n/c 78,78 | 137,39 | 205,78 | 278,16 | 347,98 | 406,90 | 443,13 | 411,46
\ Mm/C 0,84 0,99 11 1,20 1,26 1,28 1,26 1,11
DEHA q nc 8599 | 149,85 | 224,26 | 303,11 | 379,10 | 443,26 | 482,76 | 448,53
\ m/c 0,92 1,08 1,21 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
00016 \ Mm/C 1,00 1,17 1,31 1,41 1,48 1,51 1,49 1,31
. q n/c 105,49 | 18351 | 274,31 | 370,45 | 463,09 | 541,34 | 589,68 | 548,61
0.002 \ m/c 1,138 1,33 1,48 1,60 1,67 1,70 1,68 1,48
q nlc 119,23 | 207,21 | 309,52 | 417,81 | 622,14 | 610,30 | 664,86 | 619,04
00025 \ m/c 127 1,50 1,67 1,80 1,88 1,92 1,89 1,67
" q n/c 132,27 | 229,67 | 342,88 | 462,66 | 578,06 | 675,60 | 736,04 | 685,76
0009 \ m/c 141 1,66 1,85 1,99 2,09 213 2,09 1,85
- q nc 143,87 | 249,65 | 372,54 | 502,62 | 627,74 | 733,61 | 799,29 | 745,07
00098 \ m/c 1,54 1,80 2,01 2,16 2,26 2,31 2,27 2,01
’ q n/c 164,75 | 268,38 | 400,34 | 539,88 | 674,31 | 787,97 | 858,57 | 800,68
0,008 \ m/c 1,65 1,94 2,16 2,32 243 2,48 244 2,16
- q nc 175,08 | 303,36 | 452,23 | 609,61 | 761,19 | 889,40 | 969,17 | 904,47
0,009 \ 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
0.006 \ m/c 2,06 2,41 2,68 2,88 3,02 3,07 3,03 2,68
_ q n/c 209,26 | 362,12 | 539,34 | 726,59 | 906,93 | 1059,53 | 1154,69 | 1078,69
0.007 \ m/c 224 2,62 291 313 327 333 329 291
q n/c 224,65 | 388,38 | 578,27 | 778,85 | 972,01 | 1135,50 | 1237,54 | 1156,53
0.008 \ m/c 2,40 2,80 3,12 3,35 3,51 357 3,52 312
q n/c 252,24 | 435,92 | 648,70 | 873,38 | 1089,74 | 127291 | 1387,40 | 1297,39
001 \ m/c 2,70 3,15 3,50 3,76 3,93 4,00 3,95 3,50
5 q nc 277,76 | 479,78 | 713,57 | 960,43 |1198,13 | 1399,41 | 1525,37 | 1427,13
0012 \ 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 | 15611,41 | 1647,52 | 1542,04
001 \ m/c 321 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
0016 \ m/c 345 4,02 4,46 4,79 5,00 5,10 5,02 4,46
q n/c 361,04 | 622,50 | 924,86 | 1243,84 | 1550,93 | 1811,11 | 1974,42 | 1849,71
002 % Mm/c 3,86 4,50 4,99 5,36 5,60 5,70 5,62 4,99
q nc 404,20 | 696,43 | 1034,21|1390,46 | 1733,39 | 2024,01 | 2206,67 | 2068,41
0028 \ Mm/C 4,32 5,08 5,58 5,99 6,25 6,37 6,28 5,58
- q n/c 443,01 | 762,87 |1132,44 | 1522,13 | 1897,24 | 2215,19 | 2415,21 | 2264,88
008 \ m/c 4,74 5,51 6,11 6,55 6,85 6,97 6,87 6,11
2@ q nc 511,17 | 879,50 | 1304,81 | 1753,12 | 2184,62 | 2550,48 | 2780,99 | 2609,61
\ m/c 5,47 6,35 7,04 7,55 7,88 8,02 791 7,04
q n/c 570,60 | 981,12 | 1454,93 | 1954,25 | 2434,81 | 2842,36 | 3099,43 | 2909,87
005 \ Mm/c 6,10 7,09 7,85 842 8,79 894 8,82 7,85
~ q nc 624,19 | 1072,73 | 15690,23 | 2135,48 | 2660,22 | 3105,31 | 3386,32 | 3180,47
008 \ m/c 6,67 7,75 8,58 9,20 9,60 O\ 9,64 8,58
_ q n/c 673,41 | 1156,83 | 1714,41 | 2301,79 | 2867,04 | 3346,57 | 3649,55 | 3428,82
007 \ m/c 7,20 8,35 9,25 9,91 10,34 | 10,53 | 10,39 9,25
q nc 718,25 | 1233,41 | 1827,47 | 2453,18 | 3055,30 | 3566,17 | 3889,16 | 3654,94
008 \ m/c 7,68 891 9,86 1066 | 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
009 \ m/c 8,14 9,43 1044 | 1118 | 11,67 | 11,87 | 11,72 | 1044
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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

0,005

0,006

[oXelorg

0,008

0,01

0,012

0,014

0,016

0,02

0,035

0,04

0,05

0,07

h/d
q nc 61,3 1074 | 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 nc 69,9 1224 | 1837 | 2487 | 31156 | 3644 | 3967 | 3673
\ m/c 0,56 0,66 0,74 0,80 0,84 0,86 0,84 0,74
q n/c 77,6 185,7 | 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 nc 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 | 4117 | 4814 | 5243 | 4865
\ m/c 0,74 0,88 0,98 1,06 1,11 1,13 1,11 0,98
q n/c 105,5 184,0 | 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 171 2040 | 3053 | 4125 | 5159 | 6032 | 657,0 | 6106
\ m/c 0,94 1,10 1,23 1,33 1,39 1,42 1,40 123
q n/c 127,8 | 2224 | 3326 | 4493 | 561,7 | 656,7 7153 | 6652
\ m/c 1,02 1,20 1,34 1,44 1,51 1,64 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 166,8 | 2725 | 4070 | 5494 | 6866 | 8025 | 8743 | 814,1
\ 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 1956 | 3394 | 5063 | 6829 | 8530 | 996,8 | 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 369,5 | 5510 7429 | 9278 | 1084,1 | 11813 | 11020
\ m/c 1,70 1,99 222 2,39 2,50 2,65 2,51 222
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 | 4466 | 6652 | 8963 | 11189 | 1307,2 | 14245 | 1330,3
\ m/c 2,06 241 2,68 2,88 3,01 3,07 3,08 2,68
q n/c 2842 | 4917 7322 | 9863 | 12309 | 1438,0 | 1567,2 | 14644
\ m/c 227 2,65 295 3,17 3,32 3,38 333 2,95
q n/c 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 851,3 | 1146,2 | 1430,1 | 1670,56 | 1820,7 | 1702,6
\ m/c 2,64 3,09 343 3,69 3,85 3,92 3,87 343
q nc 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 408,2 704,5 | 1047,4 | 14093 | 1757,7 | 2052,8 | 2237,7 | 2094,8
\ m/c 3,26 3,80 4,22 4,53 4,74 4,82 4,76 4,22
q n/c 4425 | 7632 | 11343 | 15258 | 1902,7 | 2222,0 | 24223 | 2268,5
\ m/c 3,63 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 4,88 524 5,47 5,57 5,50 4,88
q n/c 5206 | 912,56 | 13551 | 1822,0 | 22714 | 26522 | 2891,5 | 2710,3
\ m/c 423 4,92 5,46 5,86 6,12 6,23 6,14 5,46
q nc 592,4 | 1020,0 | 1514,0 | 20349 | 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 nlc 649,3 | 11174 | 1657,9 | 2227,8 | 2776,3 | 3241,4 | 35343 | 33159
\ m/c 518 6,03 6,68 7,16 7,48 7,61 7,51 6,68
q n/c 7018 | 1206,4 | 1789,56 | 24041 | 2995,6 | 3497,2 | 38134 | 3579,0
\ m/c 5,60 6,51 7,21 7,73 8,07 8,21 8,10 721
q n/c 749,56 | 1288,7 | 1911,1 | 2567,0 | 31983 | 3733,6 | 40713 | 38222
\ m/c 598 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 | 41568,1 | 4534,5 | 4259,0
\ m/c 6,67 7,75 8,58 9,20 9,60 9,77 9,64 8,58
q nc 9137 | 15694 | 23256 | 31222 | 3888,7 | 4539,1 | 4950,1 | 46512
\ m/c 7,30 8,46 9,37 10,04 10,48 10,66 10,52 9,37
q n/c 9856 | 16921 | 2506,8 | 3364,8 | 4190,4 | 4891,0 | 5334,0 | 5013,6
\ m/c 7,87 9,13 10,10 10,82 11,29 11,49 11,34 10,10
69




HomuHaneHbIn grameTp (OD 1000Mm) HomuHaneHbIn arameTp (OD 1200Mm)
DH/DBH=1000/851 Dn/DBH=1200/1030

h/d ‘ 0,3 ‘ 0,4 ‘ 0,5 ‘ 0,6 ‘ 0,7 ‘ 0,8 ‘ Qe ‘

q ne | e14 | 1078 | 1621 | 2198 | 2754 | 3223 | 3508 | 3242 BEE ne | 1046 | 1831 | 2750 | 3725 | 4665 | 5458 | 5042 | 5499

0.000% e we | 043 | 051 | 057 | o062 | 065 | 066 | 065 | 057 00005 . we | 050 | 059 | oes | 071 | 075 | 076 | o075 | o066
q ne | 735 | 1288 | 1934 | 2620 | 3281 | 3839 | 417.9 | 3868 i - ne | 1255 | 2194 | 3201 | 4455 | 5577 | es23 | 7102 | es83

0.000¢ we | 051 | 0e1 | 088 | 074 | 077 | 079 | o078 | o068 00001 ey we | 060 | 071 | 079 | 085 | 0% | o091 | o9 | 079
q ne | a5 | 1478 | 2218 | 3003 | 3760 | 4398 | 4789 | 4437 q e | 1433 | 2502 | 3750 | 5072 | 6347 | 7423 | 8083 | 7499

00005 . we | 059 | 070 | 078 | 084 | 088 | 090 | 089 | 078 00005 we | 068 | 080 | 090 | 097 | 102 | 104 | 102 | 090
q ne | 945 | 1650 | 2474 | 3348 | 4191 | 4001 | 5337 | 4048 B ne | 1595 | 2782 | 4166 | 5633 | 7048 | 8241 | 8975 | 8332

00000 . we | 066 | 078 | 087 | 094 | 099 | 100 | 099 | o087 0000° we | 076 | 089 | 100 | 108 | 113 | 115 | 114 | 1,00
¥ ne | 1033 | 1803 | 2702 | 3655 | 4573 | 5348 | 5824 | 5403 B . e | 1741 | 3084 | 4541 | 6138 | 7677 | 8977 | 977.7 | o082

00007 ey we | 072 | 085 | 095 | 103 | 108 | 110 | 108 | 095 00007 we | 083 | 097 | 100 | 118 | 123 | 126 | 124 | 100
q ne | 1121 | 1956 | 2029 | 3961 | 4956 | 5795 | 6311 | 5858 q ne | 1887 | 3286 | 4916 | 6643 | 8307 | 9712 | 10578 | 9832

00005 . we | 078 | 092 | 103 | 111 | 117 | 119 | 117 | 103 00005 . we | 090 | 106 | 118 | 127 | 133 | 136 | 134 | 1,18
q ne | 1276 | 2223 | 3327 | 4497 | 5624 | 6576 | 7162 | €655 q ne | 2130 | 3706 | 5541 | 7484 | 9356 | 10037 | 11914 | 11082

000" we | 089 | 105 | 117 | 126 | 132 | 135 | 133 | 1,17 000" we | 101 | 119 | 133 | 143 | 150 | 158 | 150 | 133
q ne | 1409 | 2453 | 3669 | 4956 | 6197 | 7245 | 7892 | 7337 I ne | 2374 | 4127 | 6166 | 8324 | 10404 | 12162 | 13248 | 12332

00012 we | 098 | 115 | 120 | 139 | 146 | 149 | 146 | 120 00017 we | 113 | 133 | 148 | 150 | 167 | 170 | 168 | 148
N - ne | 1542 | 2682 | 4010 | 5416 | 6770 | 7914 | 8621 | 8020 i - ne | 2685 | 4491 | 6707 | 9053 | 11312 | 13222 | 14404 | 13415

000" Y we | 107 | 126 | 141 | 15 | 159 | 182 | 160 | 141 000" Y we | 123 | 144 | 161 | 173 | 182 | 185 | 182 | 161
q e | 1664 | 2893 | 4323 | 5836 | 7205 | 8527 | 9289 | 8646 B - e | 2780 | 4828 | 7207 | 9725 | 12150 | 14201 | 1547,1 | 14415

00016 we | 116 | 136 | 152 | 1ea | 172 | 175 | 172 | 152 00016 we | 182 | 155 | 173 | 186 | 195 | 190 | 196 | 173
q ne | 1886 | 3276 | 4892 | 6601 | 8248 | 9640 | 10503 | 9783 q ne | 3139 | 5445 | 8124 | 10057 | 13686 | 15094 | 17426 | 16248

0007y we | 131 | 154 | 172 | 185 | 194 | 198 | 195 | 172 000 . we | 149 | 176 | 195 | 210 | 220 | 224 | 221 | 195
0000s IR ne | 2131 | 3697 | 5517 | 7442 | 9207 | 10864 | 11837 | 11034 b000s MR e | 3547 | 6147 | 9166 | 12857 | 15430 | 18080 | 19646 | 18331

v we | 148 | 174 | 194 | 200 | 219 | 223 | 220 | 194 v we | 169 | 198 | 220 | 237 | 248 | 252 | 249 | 220
q ne | 2353 | 4081 | 6086 | 8207 | 10249 | 11977 | 13050 | 12172 q ne | 3922 | 6793 | 10124 | 13644 | 17034 | 19902 | 21688 | 20247

000 we | 164 | 192 | 214 | 230 | 241 | 246 | 242 | 214 000 . we | 187 | 218 | 243 | 261 | 273 | 270 | 275 | 243
q ne | 2554 | 4426 | 6508 | 8894 | 11106 | 1297,7 | 14141 | 13198 q e | 4249 | 7355 | 10057 | 14763 | 184258 | 21530 | 23463 | 2191,4

0,0035 0,0035

v we | 178 | 208 | 232 | 250 | 261 | 266 | 262 | 232 v we | 202 | 236 | 263 | 28 | 296 | 301 | 297 | 263
q ne | 2743 | a752 | 7081 | 9544 | 11916 | 13022 | 15171 | 14163 q ne | 4576 | 7917 | 11790 | 15882 | 19822 | 23157 | 25237 | 23580

v we | 191 | 224 | 249 | 268 | 280 | 285 | 281 | 249 0004 m we | 218 | 254 | 283 | 304 | 318 | 324 | 320 | 283
q e | 3100 | 5365 | 7991 | 10766 | 13438 | 15699 | 17109 | 15983 q nc | 5149 | 8901 | 13248 | 17839 | 22060 | 26003 | 28341 | 26497

000 we | 216 | 253 | 281 | 302 | 316 | 322 | 317 | 281 000 . we | 245 | 286 | 318 | 342 | 357 | 364 | 359 | 318
0o0s IR ne | 3413 | 5903 | 8788 | 11835 | 1477,0 | 17254 | 18804 | 17575 000 BB ne | 5657 | 9773 | 14540 | 19573 | 24419 | 28522 | 31088 | 20080

v we | 238 | 278 | 300 | 332 | 347 | 354 | 340 | 300 v we | 260 | 314 | 849 | 375 | 392 | 399 | 394 | 349
B ne | 3693 | 6383 | 9499 | 12789 | 15058 | 18641 | 20317 | 18997 B - e | 6133 | 10589 | 15748 | 21194 | 26437 | 30878 | 33658 | 31496

0.007 v mc | 257 | 300 | 334 | 359 | 375 | 38 | 377 | 334 0007 . mc | 292 | 340 | 378 | 406 | 424 | 432 | 426 | 378
q ne | 3961 | 6843 | 10181 | 13705 | 17009 | 1997.2 | 21769 | 20363 q e | 6576 | 11349 | 1687.3 | 22703 | 2831,6 | 33071 | 36049 | 3374,6

0005 my we | 276 | 322 | 358 | 385 | 402 | 400 | 404 | 358 0005 we | 813 | 365 | 405 | 435 | 455 | 463 | 456 | 405
q ne | 4454 | 7689 | 11433 | 15384 | 19189 | 22412 | 24430 | 22865 q ne | 7364 | 12700 | 1887,3 | 25385 | 31655 | 36967 | 40300 | 37745

001 v we | 310 | 3p2 | 402 | 432 | 451 | 450 | 453 | 402 o . we | 350 | 408 | 453 | 48 | 508 | 517 | 510 | 453
q ne | 4891 | 8438 | 12542 | 16872 | 21042 | 24573 | 26788 | 25083 E ne | 8087 | 13939 | 20706 | 27844 | 34715 | 40538 | 44194 | 4141,1

007 . we | 841 | 397 | 441 | 474 | a5 | 504 | 497 | 241 007 . we | 385 | 448 | 497 | 533 | 557 | 567 | 560 | 497
e ne | 5083 | 9111 | 13537 | 18207 | 22703 | 26512 | 28003 | 2707.4 K ne | 8745 | 15066 | 2237.2 | 30078 | 374956 | 43782 | 47733 | 44744

00T we | 368 | 420 | 476 | 511 | 534 | 544 | 536 | 476 001" we | 416 | 484 | 537 | 576 | 602 | 613 | 604 | 537
q ne | 5665 | 9764 | 14504 | 19504 | 24317 | 28395 | 30957 | 29008 B - e | 9353 | 16108 | 23914 | 32144 | 40067 | 46783 | 51006 | 4782.7

0010 . we | 395 | 460 | 510 | 547 | 572 | 582 | 574 | 510 0010 . we | 445 | 518 | 574 | 616 | 643 | 655 | 646 | 574
E ne | 6339 | 10018 | 16210 | 2179,1 | 27164 | 31717 | 34580 | 3242,1 q ne | 10457 | 17997 | 26705 | 35886 | 44722 | 52214 | 5693,1 | 5341,0

0% . we | 442 | 514 | 570 | 812 | 639 | 650 | 641 | 570 v we | 497 | 578 | eat | es7 | 718 | 731 | 721 | et
0oos IR ne | 7002 | 12207 | 18116 | 24345 | 30342 | 35425 | 38625 | 36032 0ors B e | 11693 | 20111 | 20830 | 40073 | 49931 | 58201 | 6356,1 | 59659

v we | 494 | 575 | 637 | 683 | 713 | 726 | 716 | 637 v we | 556 | 646 | 7.6 | 768 | 801 | 816 | 805 | 7.16
I ne | 7766 | 13362 | 19822 | 26632 | 33186 | 38744 | 42246 | 39644 , q ne | 12798 | 22000 | 32621 | 43812 | 54583 | 63717 | 6048,1 | 65242

o0 .y we | 541 | 620 | 697 | 747 | 780 | 794 | 784 | 697 o0 .y we | 609 | 707 | 783 | 830 | 876 | 892 | 880 | 783
q ne | 8049 | 15383 | 20808 | 30633 | 38163 | 44549 | 48580 | 4561,7 ) q | 13804 | 23721 | 35162 | 47216 | 5881,6 | 68656 | 74870 | 70325

0% mmw we | 624 | 724 | 802 | 8e0 | 897 | 913 | 901 | 802 00% we | 657 | 762 | 844 | 905 | 944 | 961 | 948 | 844
q ne | 9985 | 17155 | 25425 | 34137 | 4252,1 | 49634 | 54127 | 50849 ’ q ne | 14729 | 25301 | 37495 | 50341 | 62702 | 73189 | 79816 | 74991

0% . we | 696 | 807 | 894 | 958 | 1000 | 1017 | 1004 | 894 o0 .y we | 701 | 813 | 900 | 964 | 1006 | 1024 | 1011 | 900
q e | 10010 | 18734 | 27757 | 37260 | 46405 | 54163 | 59069 | 5551,4 B e | 15604 | 26797 | 39703 | 53208 | 66379 | 7747,9 | 84496 | 79407

o% . we | 760 | 882 | 976 | 1046 | 1091 | 11,10 | 1096 | 976 00 we | 742 | 861 | 953 | 1021 | 1085 | 1084 | 1070 | 953
- BE ne | 11767 | 20199 | 20918 | 40154 | 50003 | 5836,1 | 63649 | 59836 q e | 16431 | 28208 | 41786 | 56087 | 69848 | 81524 | 8891,0 | 8357,3
o . we | 820 | 951 | 1052 | 1127 | 11,76 | 1196 | 11,80 | 1052 0% . we | 782 | 906 | 1003 | 1074 | 1121 | 1141 | 11,26 | 1003
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HomuHanbHbin arnametp FD Arm HomuHanbHbin arnametp FD Arm
(ID 1000mm) DH/DBH=1110/1000 (ID 1200Mmm) DH/DBH=1325/1200

‘ h/d ‘ 0,3 ‘ 0,4 ‘ 0,5 ‘ 0,6 ‘ 0,7 ‘ 0,8 ‘ 0,9

~ q n/c 97,0 1700 | 2553 | 3458 | 4331 506,7 | 551,7 | 5105 s q nc 1245 | 2183 | 3280 | 4445 | 5569 | 6515 | 7092 | 656,0
R \ m/c 0,49 0,58 0,65 0,70 0,74 0,75 0,74 0,65 R \ m/c 044 0,52 0,58 0,63 0,66 0,67 0,66 0,58
q n/c 1153 | 2016 | 3024 | 4093 | 5125 | 5994 | 652,7 | 6048 R q nc 1442 | 2524 | 3789 | 5131 6426 | 751,7 | 8184 | 757,8
Y Mm/c 0,58 0,69 0,77 0,83 0,87 0,89 0,88 0,77 \ m/c 0,51 0,60 0,67 0,72 0,76 0,77 0,76 0,67
q nc 1820 | 2306 | 3456 | 4675 | 5851 6843 | 7452 | 6912 q n/c 1696 | 2790 | 4185 | 5665 | 7092 | 8295 | 9032 | 8369
\ m/c 0,67 0,79 0,88 0,95 1,00 1,02 1,00 0,88 00008 \ m/c 0,56 0,66 0,74 0,80 0,84 0,86 0,84 0,74
q n/c 1473 | 2569 | 3848 | 5204 | 6511 7614 | 8292 | 769,7 q nc 1749 | 3055 | 4580 | 6198 | 7758 | 9073 | 9880 | 916,1
0,0006 0,00035
\ m/c 0,74 0,88 0,98 1,06 1,11 1,13 11 098 \ m/c 0,61 0,72 0,81 087 092 0,94 092 081
_ q nc 1610 | 280,7 | 4202 | 5680 | 7105 | 8308 | 9048 | 8404 ’ q n/c 1902 | 3321 4976 | 6731 8423 | 9851 | 1072,7 | 9953
00007 \ m/c 0,81 0,96 1,07 1,15 1,21 1,23 1,22 1,07 00004 \ m/c 0,67 0,79 0,88 0,95 1,00 1,02 1,00 0,88
q n/c 1732 | 301,8 | 4516 | 6103 | 7633 | 8924 | 9720 | 903,2 q n/c 2166 | 377,7 | 5655 | 7645 | 9564 | 11183 | 12179 | 1131,0
R \ Mm/C 0,87 1,03 1,15 1,24 1,30 1,32 1,31 1,15 S \ m/c 0,76 0,89 1,00 1,08 1,13 1,15 1,14 1,00
q nc 197,7 | 3441 5144 | 6949 | 868,7 | 10156 | 1106,2 | 1028,9 q n/c 2408 | 4195 | 627,7 | 8483 | 1060,9 | 1240,4 | 1350,9 | 12554
0.001 \ m/c 1,00 1,17 1,31 1,41 1,48 1,51 1,49 1,31 00006 \ m/c 0,84 0,99 11 1,20 1,25 1,28 126 11
q n/c 219,1 3810 | 5694 | 7688 | 961,0 | 11233 | 1223,7 | 1138,8 q n/c 2650 | 4613 | 6899 | 9320 | 11653 | 1362,3 | 14839 | 1379,8
00012 \ m/c 1,11 1,30 1,45 1,56 1,64 1,67 1,64 1,45 00007 \ m/c 0,93 1,09 1,22 132 1,38 1,40 1,38 1,22
’ q n/c 2391 4154 | 6205 | 8375 | 10466 | 1223,3 | 1332,7 | 1240,9 " q nc 284,8 | 4955 | 740,8 | 10005 | 1250,7 | 1462,1 | 1592,6 | 14816
00014 \ m/c 1,21 1,42 1,58 1,70 1,78 1,82 1,79 1,58 00008 \ m/c 1,00 1,17 1,31 141 1,48 1,51 1,49 1,31
q nlc 2575 | 4471 667,6 | 9009 | 11256 | 13155 | 14332 | 13352 q n/c 3223 | 5602 | 8369 | 11298 | 14120 | 16504 | 1797,9 | 1673,8
00016 \ m/c 1,30 1,62 1,70 1,83 1,92 1,95 1,93 1,70 0.001 \ m/c 1,13 1,33 1,48 1,59 1,67 1,70 1,68 1,48
S q n/c 2912 | 5053 | 754,0 | 1017,0 | 1270,4 | 14846 | 1617,5 | 1508,0 q n/c 357,6 | 621,1 9274 | 12515 | 1663,7 | 1827,5 | 1991,0 | 1854,8
0.002 \ Mm/c 147 1,72 1,92 2,07 2,16 2,20 2,17 1,92 00012 \ m/c 1,25 147 1,64 1,77 1,85 1,88 1,86 164
O q nc 328,1 568,8 | 8482 | 11436 | 14282 | 1668,8 | 1818,4 | 1696,5 G q n/c 3908 | 6783 | 1012,2 | 13655 | 17058 | 1993,6 | 2172,0 | 2024,4
\ m/c 1,66 1,94 2,16 2,32 243 2,48 2,44 2,16 \ m/c 1,37 1,61 1,79 1,93 2,02 2,06 2,03 1,79
q n/c 362,0 | 627,1 934,6 | 1259,7 | 1572,8 | 1837,7 | 2002,5 | 18692 q n/c 4196 | 7278 | 10857 | 1464,3 | 18290 | 2137,3 | 23288 | 2171,5
0,008 \ m/c 1,83 2,14 2,38 2,56 2,68 2,78 2,69 2,38 00018 \ m/c 1,47 1,72 1,92 2,07 2,16 2,20 217 1,92
q n/c 3928 | 680,0 | 1013,2 | 13652 | 1704,2 | 1991,1 | 2169,8 | 2026,3 . q nc 4749 | 8230 | 1227,1 | 1654,3 | 2065,7 | 2413,7 | 2630,2 | 2454,2
00099 \ m/c 1,98 2,32 2,58 2,77 2,90 2,96 291 2,58 0,002 \ m/c 1,66 1,95 2,17 2,33 2,44 2,49 2,45 217
q nlc 4221 7304 | 1087,8 | 14654 | 1829,1 | 2136,8 | 2328,7 | 21756 ~ q n/c 5348 | 9260 | 1379,8 | 1859,4 | 23213 | 27121 | 29565 | 2759,6
0.004 \ m/c 213 2,49 2,77 298 3,11 317 3,13 2,77 00025 \ m/c 1,87 219 2,44 2,62 2,75 2,80 2,76 2,44
q n/c 4761 8231 | 12252 | 1649,9 | 20589 | 2405,1 | 2621,3 | 2450,4 . q n/c 5902 | 1021,3 | 1621,2 | 2049,2 | 2557,8 | 29882 | 3256,5 | 3042,3
0.009 \ m/c 2,40 2,81 3,12 335 3,561 3,57 3,62 312 0,009 \ m/c 2,07 2,42 2,69 2,89 3,02 3,08 3,04 2,69
q nc 5224 | 9026 | 13430 | 1808,0 | 2255,8 | 26349 | 2872,0 | 2686,1 - q n/c 639,1 | 11053 | 16456 | 2216,3 | 2765,9 | 3231,0 | 3521,4 | 3291,1
0008 \ m/c 2,64 3,08 3,42 3,67 3,84 3,91 3,86 3,42 00098 \ m/c 224 2,62 2,91 313 327 3,33 3,28 2,91
_ q n/c 5672 | 9795 | 1456,9 | 19609 | 24461 | 2857,0 | 3114,2 | 29138 ’ q n/c 685,8 | 11854 | 1764,3 | 2375,7 | 2964,4 | 3462,8 | 37741 | 3528,6
0.007 \ Mm/C 2,86 3,34 3,71 3,99 4,17 4,24 4,18 3,71 0008 \ m/c 2,40 2,81 3,12 3,35 3,51 357 3,52 312
q nc 607,4 | 1048,5 | 1559,0 | 2097,9 | 2616,7 | 3056,0 | 3331,3 | 3118,0 q nc 770,3 | 1330,5 | 19792 | 2664,1 | 3323,6 | 3881,9 | 4231,3 | 39584
0008 \ m/c 3,07 3,57 397 4,26 4,46 4,54 4,47 3,97 0009 \ m/c 2,70 3,15 3,50 3,76 3,93 4,00 3,95 3,50
q n/c 681,7 | 11759 | 1747,5 | 2350,7 | 2931,4 | 3423,4 | 3731,9 | 3495,0 q n/c 8482 | 14642 | 2177,1 | 2929,7 | 36542 | 4267,8 | 4652,2 | 4354,2
001 \ m/c 3,44 4,01 4,45 4,78 4,99 5,08 5,01 4,45 0,009 \ m/c 297 347 3,85 4,13 4,32 4,40 4,34 3,85
q n/c 7483 | 1290,0 | 19464 | 25772 | 32133 | 3752,3 | 4090,7 | 38327 _ q n/c 917,2 | 16826 | 2352,4 | 3164,8 | 3947,0 | 4609,5 | 5024,9 | 4704,8
0012 \ Mm/c 3,78 4,40 4,88 524 5,47 5,57 5,49 4,88 0.007 \ m/c 321 3,75 4,16 4,47 4,67 4,75 4,69 4,16
’ q n/c 808,7 | 1393,5 | 2069,5 | 2782,5 | 3468,9 | 4050,5 | 4416,0 | 4139,0 q nc 984,1 | 1697,2 | 2522,1 | 3392,4 | 4230,2 | 4940,1 | 53854 | 5044,1
0014 % Mm/c 4,08 4,75 527 5,66 5,91 6,01 593 527 0,008 \ m/c 3,45 4,02 4,46 4,79 5,00 5,09 5,02 4,46
q nc 864,5 | 1489,1 | 2210,9 | 2972,0 | 3704,7 | 4325,7 | 4716,2 | 44218 q n/c 1102,3 | 18998 | 2821,8 | 37943 | 4730,5 | 5523,8 | 6022,1 | 5643,6
0018 \ m/c 4,36 5,08 5,63 6,04 6,31 6,42 6,33 5,63 001 \ m/c 3,86 4,50 4,99 5,36 5,59 5,69 5,62 4,99
s q n/c 9685 | 1667,1 | 2474,0 | 3324,7 | 4143,6 | 4837,7 | 5274,7 | 4948,0 5 q nc 1209,5 | 2083,3 | 30932 | 4158,2 | 51834 | 6052,3 | 6598,6 | 61864
002 \ m/c 4,89 5,68 6,30 6,76 7,06 7,18 7,08 6,30 0012 \ m/c 4,24 4,93 547 5,87 6,13 6,24 6,15 547
O q nc 10819 | 1861,1 | 2760,7 | 3708,8 | 4621,4 | 53953 | 5883,0 | 5521,3 q n/c 1397,2 | 2404,6 | 35682 | 4794,9 | 59756 | 6976,6 | 7606,9 | 71364
\ m/c 5,46 6,34 7,03 7,54 7,87 8,01 7,90 7,03 \ m/c 4,90 5,69 6,31 6,7 7,07 7,19 7,10 6,31
q n/c 1184,5 | 2036,5 | 3019,9 | 4056,1 | 5053,4 | 5899,2 | 6432,8 | 6039,7 s q n/c 1560,4 | 2684,0 | 3981,0 | 5348,1 | 6663,8 | 7779,5 | 8482,9 | 7962,1
008 \ Mm/c 5,98 6,94 7,69 824 8,61 8,76 8,64 7,69 002 \ m/c 5,47 6,35 7,04 755 7,88 8,02 791 7,04
O q nc 1277,8 | 2196,0 | 32555 | 4371,7 | 54459 | 6357,1 | 6932,4 | 6511,0 G q n/c 1744,0 | 2997,9 | 4444,7 | 5969,3 | 7436,6 | 8681,0 | 9466,4 | 8889,5
\ m/c 6,45 7,49 8,29 8,89 9,27 9,44 9,31 8,29 \ m/c 6,11 7,10 7,86 8,43 8,79 8,95 8,83 7,86
’ q n/c 13634 | 2342,3 | 3471,56 | 4661,0 | 5805,7 | 6776,8 | 7390,3 | 69429 q n/c 1907,5 | 32774 | 4857,6 | 65222 | 81242 | 9483,2 | 10341,7 | 97151
004 \ m/c 6,88 7,98 8,84 9,47 9,89 10,06 9,93 8,84 009 \ m/c 6,68 7,76 8,59 9,21 9,61 9,78 9,65 8,59
- q n/c 14444 | 2480,6 | 36757 | 4934,4 | 61458 | 71735 | 7823,1 | 7351,3 - q n/c 2055,5 | 3530,1 | 5230,8 | 7022,0 | 87458 | 10208,3 | 11132,8 | 10461,5
0045 \ m/c 7,29 8,46 9,36 1003 | 1047 | 1065 | 10,51 9,36 0099 \ m/c 7,20 8,36 9,25 991 1034 | 1062 | 10,38 9,25
q n/c 1520,7 | 2611,0 | 3868,1 | 5192,1 | 6466,2 | 7547,3 | 8230,9 | 77362 q n/c 2194,5 | 3767,6 | 5581,4 | 7491,6 | 9329,6 | 10889,3 | 118758 | 11162,7
009 \ m/c 7,67 8,90 9,85 1066 | 11,01 1120 | 11,06 9,85 004 \ m/c 7,69 8,92 9,87 1067 | 11,03 | 11,23 | 11,08 9,87
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HomuHanbHbIn grametp FD Arm HomuHanbHbin gnametp FD Arm
(ID 1400mm) DH/DBH=1525/1400 (ID 1500mM) DH/DBH=1640/1500

q n/c 193 338 508 688 861 1008 1097 1016 q n/c 232 406 610 825 1033 1209 1316 1219
R \ m/c 0,50 0,59 0,66 0,71 0,75 0,76 0,75 0,66 R \ Mm/c 0,62 0,62 0,69 0,75 0,78 0,80 0,79 0,69
T q n/c 220 385 577 781 978 1144 1246 1155 q nc 267 466 698 944 1182 1382 1505 1396
\ m/c 0,57 0,67 0,75 0,81 0,85 0,87 0,85 0,75 \ m/c 0,60 0,71 0,79 0,85 0,89 0,91 0,90 0,79
" q n/c 244 426 639 864 1082 1265 1377 1278 q n/c 297 519 778 1062 1316 1639 1676 1665
00008 \ m/c 0,63 0,74 0,83 0,90 0,94 0,96 094 0,83 00008 \ Mm/c 0,67 0,79 0,88 0,95 1,00 1,02 1,00 0,88
q n/c 268 468 700 947 1185 1386 1509 1401 q n/c 325 567 848 1147 1435 1677 1827 1696
0,00085 0,00035
\ m/c 0,69 0,81 091 0,98 1,08 1,05 1,038 091 \ m/c 0,73 0,86 0,96 1,04 1,09 1,11 1,09 0,96
q nc 292 509 762 1030 1289 1507 1641 1524 q nc 362 614 919 1242 1663 1816 1978 1838
0,0004 0,0004
\ wm/c 0,75 0,89 0,99 1,07 1,12 1,14 112 0,99 \ m/c 0,79 0,93 1,04 1,12 1,18 1,20 1,18 1,04
q n/c 331 576 862 1165 1457 1703 1855 1724 q n/c 401 697 1043 1408 1761 2059 2242 2085
dhelts \ m/c 0,85 1,00 1,12 1,21 127 1,29 127 1,12 R \ Mm/C 0,90 1,06 1,18 127 1,33 1,36 134 1,18
SIS q nc 367 638 954 1289 1612 1884 2052 1909 QTS q nc 442 769 1149 1551 1939 2266 2469 2297
\ m/c 0,94 1,11 124 1,34 1,40 1,43 141 1,24 \ m/c 0,99 1,16 1,30 1,40 1,47 1,50 147 1,30
_ q n/c 403 700 1047 1413 1767 2065 2250 2094 _ q n/c 483 840 1256 1694 2117 2474 2695 2509
0.0007 \ wm/c 1,04 1,22 1,36 1,47 1,53 1,56 1,54 1,36 0.0007 \ m/c 1,08 1,27 142 1,63 1,60 1,63 1,61 142
q n/c 433 752 1124 1517 1896 2216 2414 2247 q n/c 521 905 1352 1824 2280 2665 2003 2704
0,0008 0,0008
\ m/c 1,11 1,31 1,46 1,57 1,65 1,68 1,65 1,46 \ m/c 1,17 1,37 1,83 1,65 1,73 1,76 1,73 1,538
q n/c 490 851 1270 1714 2141 2502 2726 2540 q nc 590 1024 1529 2062 2576 3010 3280 3057
0001 \ m/c 1,26 1,48 1,65 1,78 1,86 1,90 187 1,65 \ m/c 1,32 1,856 1,73 1,86 1,95 1,99 1,96 1,73
’ q n/c 541 939 1401 1889 2360 2758 3005 2802 q n/c 652 1131 1688 2276 2842 3321 3619 3375
R \ m/c 1,39 1,63 182 1,96 2,05 2,09 2,06 1,82 00012 \ Mm/c 1,46 1,71 191 2,06 2,15 2,19 2,16 1,91
q n/c 589 1022 1524 2055 2566 2999 3268 3048 ’ q nc 711 1233 1838 2478 3094 3615 3939 3676
00014 \ m/c 1,62 1,78 1,98 2,13 2,23 2,27 2,24 1,98 00014 \ m/c 1,60 1,87 2,08 2,24 2,34 2,39 2,35 2,08
q n/c 635 1100 1639 2210 2760 3225 3514 3279 q n/c 763 1322 1970 2656 3316 3874 4222 3941
0.0016 \ m/c 1,63 1,91 213 2,29 2,40 244 241 213 00018 \ m/c 1,71 2,00 223 2,40 2,51 2,56 2,62 223
q n/c 716 1240 1847 2489 3108 3631 3957 3695 ’ q nc 860 1489 2218 2988 3730 4357 4749 4436
0002 \ m/c 1,84 2,16 2,40 2,58 2,70 2,75 2,71 2,40 0.002 \ m/c 1,98 2,26 2,51 2,70 2,82 2,88 2,83 2,51
- q nc 807 1395 2078 2799 3494 4082 4448 4156 . q n/c 968 1674 2492 3356 4188 4892 5332 4983
00028 \% m/c 2,08 2,43 2,70 2,90 3,04 3,09 3,05 2,70 00028 \ m/c 217 2,54 2,82 3,03 317 3,23 3,18 2,82
q n/c 891 1541 2294 3089 3854 4502 4907 4587 " q nc 1068 1847 2748 3700 4616 5392 5877 5496
0,008 \ m/c 2,29 2,68 2,98 320 3,35 341 3,36 298 0,009 \ m/c 2,40 2,80 3,11 334 3,49 3,56 3,51 311
. q n/c 964 1666 2478 3337 4163 4863 5300 4957 - q n/c 1155 1996 2969 3996 4986 5823 6347 5938
00038 \ m/c 2,48 2,90 322 3,46 3,62 3,68 3,63 3,22 00098 \ m/c 2,59 3,02 3,36 3,61 3,77 3,84 3,79 3,36
q n/c 1034 1785 2655 3574 4459 5208 5677 5311 ’ q n/c 1239 2139 3181 4281 5340 6237 6798 6362
0.004 \ m/c 2,66 3,10 345 3,71 3,87 3,94 3,89 3,45 0,008 \ m/c 2,78 324 3,60 387 4,04 4,12 4,06 3,60
~ q n/c 1161 2003 2979 4008 4999 5838 6364 5957 - q nc 1392 2401 3570 4802 5989 6995 7625 7139
0009 \ m/c 2,99 348 3,87 4,16 4,34 4,42 4,36 3,87 0,009 \ m/c 312 3,64 4,04 4,34 4,53 4,62 4,55 4,04
q n/c 1273 2196 3263 4390 5475 6393 6970 6527 q n/c 1528 2634 3914 5265 6565 7666 8357 7828
0009 \ m/c 328 3,82 4,24 4,55 4,76 4,84 4,78 4,24 0009 \ m/c 343 3,99 4,43 4,76 497 5,06 4,99 4,43
q n/c 1379 2378 3533 4751 5924 6918 7542 7066 _ q n/c 1653 2849 4232 5691 7096 8286 9033 8465
0.007 \ m/c 3,556 4,14 4,59 493 5,15 524 517 4,59 0.007 \ Mm/c 3,71 4,32 4,79 514 537 547 5,39 4,79
q n/c 1476 2544 3779 5082 6335 7398 8065 7558 q nc 1772 3052 4533 6094 7597 8871 9671 9065
0,008 \ m/c 3,80 4,43 491 527 5,50 5,60 5,53 4,91 0008 \ m/c 397 4,62 513 5,50 575 5,85 577 513
q n/c 1653 2846 4226 5680 7080 8267 9013 8451 q n/c 1981 3411 5063 6805 8481 9903 | 10797 | 10126
001 \ Mm/c 4,25 4,95 5,49 5,89 6,15 6,26 6,18 5,49 001 \ m/c 4,44 517 5,78 6,15 6,42 6,53 6,45 5,73
. o] n/c 1811 3117 4626 6217 7748 9046 9863 9252 . q n/c 2173 3740 5549 7456 9292 | 10848 | 11828 | 11098
0012 \ m/c 4,66 5,42 6,01 6,45 6,73 6,85 6,76 6,01 0012 \ m/c 4,87 5,67 6,28 6,73 7,03 7,16 7,06 6,28
ey q nc 1957 3367 4995 6712 8364 9765 | 10647 | 9991 2 q n/c 2344 4033 5082 8036 | 10014 | 11690 | 12747 | 11964
\ m/c 5,04 5,86 6,49 6,96 7,27 7,40 7,30 6,49 \ m/c 5,26 6,11 6,77 7,26 7,58 7,71 7,61 6,77
~ q n/c 2091 3596 5334 7166 8928 | 10423 | 11366 | 10668 q n/c 2505 4308 6388 8581 10691 | 12481 | 13609 | 12776
0018 \ Mm/c 5,38 6,25 6,93 743 7,76 7,90 7,79 6,93 0016 \ m/c 5,62 6,53 7,23 7,75 8,09 824 8,12 723
062 q n/c 2338 4018 5957 8001 9967 | 11635 | 12688 | 11915 06E q nc 2799 4810 7130 9575 | 11928 | 13923 | 15183 | 14261
\ Mm/c 6,02 6,99 7,74 8,30 8,66 8,81 8,69 7,74 \ m/c 6,28 7,29 8,07 8,65 9,03 (ehike) 9,06 8,07
q nc 2609 4482 6642 8918 | 11109 | 12967 | 14141 | 13285 . q n/c 3125 5367 7952 | 10676 | 13297 | 158520 | 16926 | 15904
0028 \ m/c 6,72 7,79 8,63 9,25 9,65 9,82 9,69 8,63 0028 \ m/c 7,01 8,13 9,00 9,64 10,06 | 1024 | 10,10 9,00
q n/c 2853 4899 7258 9743 | 12134 | 14163 | 15446 | 14516 - q nc 3415 5863 8686 | 11658 | 14518 | 16945 | 18480 | 17371
008 \ m/c 7,35 8,52 9,43 10,10 | 1054 | 10,73 | 1058 9,43 008 \ m/c 7,66 8,88 9,83 1063 | 1099 | 11,18 | 11,03 9,83
q nc 3073 5274 7812 | 10485 | 13057 | 15239 | 16620 | 15625 q n/c 3678 6312 9348 | 12545 | 15621 | 18231 | 19884 | 18696
009 \ Mm/C 791 917 10,15 | 1087 | 11,34 | 11,64 | 1139 | 10,15 0099 \ m/c 8,25 9,66 1058 | 11,33 | 11,82 | 1203 | 11,87 | 1058
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HomuHanbHbin gnametp FD Arm
(ID 1600mMm) DH/DBH=1740/1600

[1nga 3ameTtok

q n/c 233 408 613 831 1040 1217 1325 1226
0,00015
\ m/c 0,46 0,54 0,61 0,66 0,69 0,71 0,70 0,61
QAR e] n/c 280 489 734 993 1243 1454 1583 1468
. \ m/c 0,55 0,65 0,73 0,79 0,83 0,84 0,83 0,73
q n/c 319 557 834 1129 1412 1652 1799 1669
0,00025
\ 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
0,0003
\ m/c 0,70 0,82 0,92 0,99 1,04 1,06 1,056 092
q nc 389 678 1015 13872 1716 2007 2186 2031
0,00035
\ 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
0,0004
\ m/c 0,83 0,98 1,09 1,18 123 1,26 124 1,09
q n/c 475 827 1237 1670 2088 2441 2659 2473
0,0005
\ 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
0,0006
\ m/c 1,06 1,23 137 1,48 1,85 1,58 1,85 1,37
e] n/c 577 1003 1498 2022 2526 2953 3217 2996
0,0007
\ m/c 1,14 1,34 1,49 1,60 1,68 1,71 1,69 1,49
q nc 621 1077 1608 2170 2712 3169 3453 3217
0,0008
\ wm/c 122 1,43 1,60 1,72 1,80 1,84 1,81 1,60
q n/c 7038 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
T q nc 778 1348 2011 2711 3385 3956 4310 4021
,0012
\ m/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
0,0014
\ m/c 1,67 1,95 2,17 2,33 2,44 2,49 245 217
q nc 908 1572 2342 3157 3941 4604 5017 4685
0,0016
\ m/c 172 2,09 2,33 2,51 2,62 2,67 2,63 2,33
q nc 1022 1769 2634 3548 4428 5173 5638 5268
0,002
\ 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
0,0025
\ Mm/c 2,27 2,656 2,95 317 3,31 3,38 3,33 295
D60 q nc 1267 2189 3257 4385 5471 6390 6965 6514
.u \ Mm/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
0,0035
\ Mm/C 2,71 3,16 3,51 3,77 3,94 4,01 3,96 3,51
q nc 1473 2542 3780 5086 6344 7409 8077 7560
0,004
\ 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
0,005
\ m/c 325 3,79 421 4,52 4,72 4,81 4,74 4,21
q n/c 1814 3126 4645 6246 7788 9094 9914 9289
0,006
\ m/c 3,57 4,16 4,62 4,96 5,18 527 5,20 4,62
q n/c 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 nc 2099 3616 5368 7217 8996 | 10503 | 11452 | 10737
0,008
\ m/c 4,14 4,81 5,34 5,738 5,98 6,09 6,01 5,34
q n/c 2349 4044 6002 8066 | 10052 | 11736 | 12796 | 12003
0,01
\ m/c 4,63 5,38 597 6,40 6,69 6,81 6,71 597
q nc 2572 4425 6565 8820 | 10991 | 12831 | 13991 | 13129
0,012
\ m/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
0,014
\ Mm/c 5,48 6,36 7,05 7,56 7,89 8,03 7,92 7,05
AFE q nc 2970 5105 7570 | 10167 | 12666 | 14786 | 16124 | 15140
,016
\ m/c 5,85 6,80 7,53 8,07 8,43 8,57 8,46 753
q n/c 3312 5691 8435 | 11325 | 14107 | 16466 | 17957 | 16869
0,02
\ m/c 6,53 7,58 8,39 8,99 9,38 9,55 9,42 8,39
q n/c 3695 6344 9400 | 12618 | 15714 | 18341 | 20003 | 18799
0,025
\ m/c 728 8,45 9,35 1002 | 1045 | 10,64 | 10,49 9,35
q n/c 4038 6930 | 10264 | 13775 | 17154 | 20021 | 21835 | 20528
0,03
\ m/c 7,96 9,23 1021 1094 | 11,41 11,61 11,46 | 1021
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MpunoxeHue 2.

Ta6nv|Ha XUMUYECKON CTOMKOCTHU MaTeBVIanOB no ISO/TR 10358

‘ BeLuectso ‘ Bewectso Beuectso
ArpeccuBHas Temnepa- ArpeccuBHas Temnepa- ArpeccuBHas Temnepa-
KoHueHTpaums KoHueHTpaums KoHueHTpauus
cpena Typa | nE cpefa Typa i | nE cpena Typa nn | nE
ALleTaﬂblvleFWﬂy 40% BOAHbIN 0 v v AHUNMH TEXH. YACTbIN 20 %% %% BuHHbIZ crvpT CTaHOapTHbI 20 Yy Yy
YKCYCHbIN anbaerns p-p 40 - - - KOHbSK 40 Yy Yy
40 Yy M 60 - - 60 Y Y
60 Yy Yy 80 - - 80 - -
80 Yy - 100 - - 100 - -
100 H - MbliwbskoBas 80% BOAHbIN 20 y y BpomucToBogopoa-| 50% BOAHBIN 20 y y
AueTtoH TEXH. YNCTbIN 20 M M kuenora p-p Has K1ncnota p-p
40 M Y 40 Y Y 40 Y Yy
60 M M 60 M Yy 60 Y Yy
80 - - 80 Y - 80 - -
100 - - 100 - - 100 - -
00 10% BoaHbI p-p 20 2 Yy Otunauetar TEXH. YUCTBIA 20 y y ByTtagueH TEXH. YACTbIA 20 Yy Yy
40 Y Yy - YKCYCHbIN athup 40 %% Yy 40 y -
60 M M 60 YWY 60 M -
80 - - 80 - - 80 - -
100 - - 100 - - 100 - -
Xnopwa, amoMnHms HaCbILLEHHbI 20 Yy y N TEXH. YACTbIN BytaH TEXH. YNCTbIN 20 Yy Yy
OTUNOBbBI CNMPT 20 y y
40 M M 96% 40 - -
60 Yy M 40 Y Y 60 - -
80 M - 60 M Yy 80 - -
100 Yy - 80 Y - 100 - -
MypasbuHas 10 50% BOAHBIN 20 y y 100 - - MacnaHasa kucnoTa TEXH. YNCTbIN 20 M M
Kucnota p-p OTnoBbin achmp TEXH. YCTbIA 20 \% %% 40 - Yy
40 M Y 40 - - 60 - Yy
60 Yy M 60 - - 80 - -
80 - - 80 - - 100 - -
100 = - - 100 = = Xnopua KanbLms HaCbIU'LeH'ij' 20 y y
Ammrax ragooBpastibi, 20 y | v Conb Gapys BOATBW P, 20 y | v Boanem
TEXH. 4MCTbIN nobas (n1oBoir) 40 Y %
40 Yy M 40 Y Y 60 M Y
60 M Y 60 M Y 80 Y -
80 80 M - 100 M -
100 - - 100 - - XnopykcycHast 50%, BOAHbIN 20 y y
ALieTar ammoHvs BOAHbI E)-p, 20 y y CBVIHLOBbIN 1 >:|e Kncnota, MoHo- p-p
no6oin BoHank cofepxalLit 20 vy y 40 Yy y
40 v v apoMaTNHeCKIIX 80 y y
) v v YrNeBooPOLOB ) n a
80 v | - 40 - | VY 10 | - | -
10 | v | - gg Ho| W TexH. WCTBIl 20 vy |y
:r:zi(:u:j 50% BOAHbINA P-p 20 Yy y 100 - - 28 z i
- V!’ﬂeKVI?J‘IbIIﬁ 40 y vy E::ﬁgf:aﬂ Boitglos-p’ 20 y Yy 80 - -
AMMOHMIA 100 B R
60 \2 Yy 40 Y Y Xnopodopm TEXH. YACTbIN 20 %% H
80 Yy 60 Y Y I TpMxnopmeTaH 40 - -
00 | v | - 80 Y | - 60 N
Mppokeua BOAHbIN P-P, XONOA- 100 Y - 80 -
avvOHS Holi HACBILLEHHLIA 20 y y BeHson TEXH. “MCTbIN 20 o vy 100 n B
- HaLATBLIPHbIN 40 H 1 XnopHast Boga HacblLLeHHas 20 Yy %%
cnvpT 40 Y Y 60 - - 40 - %%
60 v |y 80 i 60 N
80 - - LIS AL 80 - -
100 N - SAHTapHas BOAHbIA P—p, 20 y y 100 _ _
Hutpat ammoHns 10% BOAHbIN P-p 20 v Y Kienora niodoit Xpomosas 10 50% BoAHbIN
40 y y 20 W
40 y % Kucnota p-p
60 v [ w €0 Yy | Y 0 H | H
0 | w | - 80 - |- 60 -
w0 | - | - _ LG i 80 - |-
BORHbI PP, Muso CTaHAApTHbI 20 M Y 100 N N
HaCbILLEHHBIN 20 Y 4 40 Y Y nobas,
40 v | v 60 y | ¥ BOAHbI P-p 0 o
60 v [ w 80 i 40 N
80 | w | - 100 i 60 - -
100 e Bypa BOAHLIE PP, 20 y |y 80 -
- no6oin
docchar aMMOoHUsA Boarem E’ip’ 20 Yy y o 100 - -
nobomn - TeTD?ﬁOpHOKMCﬂbIM 20 y y CyHUNbHAS I - v v
40 Y Y HaTpun KucnoTa :
60 M Y 60 M Y 40 M Y
80 M - 80 M - 60 M Y
100 M - 100 M - 80 - -
Cynbhria ammoHus BORHbIA p-p, 20 y y BopHas kucnota BoAHIA P-p, 20 y y — 100 . -
no6on no6on [excTpuH CTaHAapTHbIV 20 M Yy
40 M Y 40 M Y 40 - M
60 Y M 60 Y Y 60 - Y
80 - - 80 M - 80 - -
100 - - 100 Y - 100 - -
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BeluectBo Betectso Beluectso
ArpeccvBHas . Temnepa- ArpeccusHas Temnepa- ArpeccusH _ Temnepa-
KoHueHTpauus KoHueHTpauns KoHueHTpauns
cpena Typa cpena Typa cpena Typa | ne
[Lunxnop6eraon TEXH. YUCTbIN 20 W w BuxpomarT Kanvst HaCbILLI,eVHHb\VI, 20 y v
40 - - BOJHbI P-p 100 - R
60 - - 40 y Yy MeTuneHxnopug TEXH. YMCTbIN 20 %% %%
80 - - 60 Y M 40 - -
100 - - 80 Y 60 - -
[vsens 20 %% M 100 Y - 80 - -
40 - - XONOAHBIVA 100 - -
60 - %% Xnopat kanus HaCbILLIEHHbIN, 20 Yy \2 MeTuUnaTuNKeToH TEXH. YACTbIN 20 Yy Yy
80 - - BOAHbIV P-P 40 vy vy
100 - - 40 Y M 60 %4 H
306y TUNKETOH TEXH. YUCTbIN 20 Yy Y 60 Y M 80 - -
40 - - 80 - - 100 - -
60 H H 100 - - Monoko 20 Y Yy
80 - - Xnopwa kanusa m06?9|‘ 20 Y Y 40 Y L4
100 - - BOAHbBIN P-p 60 Y Y
JvokcaH TEXH. YUCTbIA 20 %% Yy 40 M M 80 Yy -
40 Yy M 60 Y M 100 Y -
60 %% Yy 80 M - Mono4Hast kucnota | 10%, BoAHbI p-p 20 y Yy
80 H - 100 Y - 40 Y Y
100 - - XOnoaHbIN 60 Y Y
Conb ans . Viogma kannsa HaCbILLEHHBbIV, 20 Yy Yy 80 % -
VrIoBpeHs BOAHbI P-p 20 Yy Yy BOAHbIN P-p 100 v -
40 Y Y 40 Y y MuHepanbHble
60 v | v 60 v | v wacna, 20 Y
80 - 80 - - He copepxaLLii
100 - - 100 - - apoMaTNHECKNX 40 y y
dropuctoBopopon-| [0 40% BOAHbIA 20 y Hutpar kanvs 50% BOAHbIA p-p 20 v Y yrnesoaopoaos
Has KucnoTta p-p 40 Yy Yy 60 Yy %%
40 y Yy 60 M Yy 80 - -
60 Yy Yy 80 - - 100 - -
80 - - 100 - - MvHepankHas Boga 20 Y Y
100 - XONOAHIiA 40 Y y
50% BOAHbINA P-p 20 Yy Yy Mepxnopat kanus HaCbILLEHHbIN, 20 Yy Yy 60 y Yy
40 v v BOZHbI P-p 80 Yy -
60 Yy Yy 40 M M 100 Y
80 - - 60 M M KucnotHas cmecs 20 Y M
100 - - 80 - - cepHas KucnoTa 30% 40 %% Yy
70% BOfHbI p-p 20 Yy Y 100 - - - dhocchopHas 60% 60 ) )
40 - ~ MepmaHrarar XonoaHbf ikl
60 - 2% KaJ'?MF! Hacmu_Le:HHblM, 20 \2 Yy - Bopa 10% 80 - -
80 - - BOAHbI P-p 100 - -
- 100 - - 40 L4 Y Bpomar Hatpus moﬁ?m, 20 Yy Yy
Ddopmanbaerna 40% BOAHBIA p-p 20 Y Yy 60 Y Yy BOAHbIN pP-p
40 Yy M 80 - - 40 W W
60 - M 100 - - 60 - -
80 - - KpemHedTopu- 80 - -
100 - - cToBofopoaHas 32% BOAHbBIA P-p 20 2 Yy 100 - -
DoTONPOSBUTENb CTaHgapTHbIN 20 vy vy Kucnora Xnopar HaTps 6o, 20 y y
40 Yy y 40 - y BOJHbIZ P-p
60 - Yy 60 - Yy 40 Y Yy
80 - - 80 - - 60 Y Y
100 - - 100 - - 80 - -
MmuuepyH TEXH. YNCTbIN 20 2 \% [BYOKUCb Yrnepoaa|TexH. YNCTbINA, Cyxoit 20 Yy M 100 - -
40 Yy Y F yrnekvicnoTa 40 Yy Yy 6o,
50 v v 50 v v Xnopua Hatpus BB p-p 20 Yy Yy
80 Yy - 80 Yy - - NoBapeHHas cofb 40 y Yy
100 M - 100 - - 60 M Yy
MovesuHa 710 30% Bopel 20 y y Llapckas Bopka KorL. _1 3 20 H H 80 Y -
p-p Ao 1:6 100 - -
40 Y Y 40 - - a36aBeHHbIi,
50 vy v 50 ) B Xnopwua Hatpus P BOHbIE p-p 20 Yy Yy
80 80 - - 40 Y -
100 - - 100 - - 60 Yy -
Vogsas HacTonka 6,5% iiof, B 20 y y MeTaH _ TEXH. YUCTbIN 20 M M 80 - -
aTaHone  NPUPOAHBIV rad 40 - - 100 - -
40 - - 60 - - [vicynbduT HaTpwst | Nto6oi, BOAHbIN p-p 20 M Yy
60 - H 80 - - 40 - -
80 - - 100 - - 60 - -
100 - - Metaron noboi 20 Yy Y 80 - -
MARPOKGHA KaVst 50% BOAHbIN 20 y y F METUNaNKoronb 40 2 Yy 100 - -
p-p 60 Y y apocynshuT 20 y y
- pacTBOp €aKoro 40 y y 80 - - HaTpus
Kanmsa 100 - - - rapocynbhuT 10%, BOAHbIN p-p 40 Y Y
60 Yy Yy Metunxnopug TEXH. YNCTbIN 20 H %% 60 Y Y
80 Yy - 40 - - 80 - -
100 Yy - 60 - - 100 - -
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BeLuectso Beuectso Beuectso
ArpeccuBHas Temnepa- ArpeccuBHas Temnepa- ArpeccuBHast Temnepa-
cpena KoHueHTpaums Typa cpena KoHueHTpaums Typa opena KoHueHTpauus Typa
XONOAHbIA
HuTput Hatpua HaCbILLEHHbIV, 20 Yy Yy 100 - - 100 - -
BOAHbIA P-p Mepxnopatunex TEXH. YMCTbI 20 Yy Yy Pty YUCTBIA 20 Y Yy
40 - - - TETPaxopaTUNIeH 40 - - 40 - -
60 - - 60 - - 60 - -
80 - - 80 - - 80 - -
100 - - 100 - - 100 - -
XONOAHbI XnopHas kucnota 10%, BOAHbIA pP-p 20 Yy Yy XONOMHbIN
docchar HaTpust HaCbILLEHHbII, 20 Yy % 40 Yy Yy Conm pTyT HaCbILLEHHbINA, 20 y Yy
BOAHbI P-p 60 Y Y BOJHbIZ P-p
40 Yy Y 80 - - 40 Y Y
60 Yy M 100 - - 60 Y Yy
80 Yy - 70%, BOAHbI p-p 20 %% Yy 80 -
100 M - 40 H Yy 100 - -
XOSOAHbI 60 H AzoTtHas kucnota | 6,3%, BOAHbIN p-p 20 Y Y
Cynbhat HaTpust HaCbILLEHHbIN, 20 Yy Yy 80 - - 40 - Yy
BOAHBIA P-p 100 - - 60 %4 Y
- cepH?chnbm 20 y y MeTponeiiHbIii TeXH. WICTBI 20 y 80 - -
HaTpui arp 100 - -
60 Yy Y 40 Y Yy 10 40%, BOAHbIV P-p| 20 Yy | Yy
80 Yy - 60 YW vy 40 - -
100 - 80 - - 60 H H
XONOAHbIA 100 - - 80 -
Cynbtup HaTpus HaCbILLIEHHbIN, 20 \% Yy MeTponeym TEXH. Y1CTbIN 20 Yy Y 100 - -
BOAHbIA P-p 40 %% Yy 65%, BOAHbI p-p 20 H %%
40 Yy M 60 YW vy 40 - H
60 M Y 80 - - 60 -
80 - - 100 - - 80 - -
100 - - DeHon Ao 19%' 20 Y Yy 160 - -
H%TpOHOBb\VI no 19%, 20 v y BOAHbIV P-P 100% 20 H H
LEnoK BOAHbIN P-p 40 % y 40 - -
- rMppoKcua HaTpya 40 Yy M 60 Y Yy 60 - -
- KaycTndeckas cofa 60 M Y 80 - - 80 - -
80 Yy - 100 - - 100 - -
o 100 Y - denon B?:Higj/;p 20 y y CongHast kucnota 5%, BOAHbIN P-p ig i 5
BOAHbIA P-p 20 Y Y 40 Yy \2 60 Yy Yy
40 M M 60 Yy Yy 80 Yy -
60 M Y 80 - - 100 - -
80 M - 100 - .
100 vy | - Xnopuas! dhocdopa 20 vy | v 10%, Bopreii p-p | 20 oY
9 40 - - 40 Y Y
Bg‘:Hz(l)ﬁ/;'D o Y Y - NeHTaxnopuy, 60 44 Y
60 Wwo vy
40 M Y (poccpopa 80 %
60 M M 80 - - 100 - -
80 Y - 100 - - no 3(?%, 20 y y
100 M - docchopHan no SQ%, 20 y y BOAHbIV P-p
>K1pbl v Macna, 00 v v KvicnoTa BOJHbIN P-p 40 W Yy
pacTuTenbHble 40 Yy Y 60 %% Yy
40 M Yy 60 M M 80 H -
60 Yy - 80 Y 100 - -
80 - - 100 - - 36%, BOAHbI p-p 20 Yy Yy
100 - - 20 50%, 0 v v 40 w vy
XONoAHbIN BOAHBIN P-p 60 H %
Ej?ii?:w HaCbILLI.eVHHbH;I, 20 Y Yy 40 Yy \2 80 - -
BOAHbBIN P-P 60 Y Yy 100 - -
40 Y Yy 80 - - Kucnopon TEXH. YNCTbIN 20 Yy Yy
60 M Y 100 - - 40 - Y
80 - - 85%, BOAHbI P-p 20 M Yy 60 Yy Yy
100 - - 40 Y Yy 80 - -
O30H 110 2%, B BO3ayxe 20 vy %% 60 M Yy 100 - -
40 H H 80 M - Cepa TEXH. YNCTbIN 20 Yy Yy
60 - - 100 M - 40 Y Y
80 - - MponaH TEXH. YUCTbIN 20 M Yy 60 Yy Yy
100 - - KUOKMIA 40 - - 80 Y -
XONOAHbIA 60 - - 100 - -
HaCbILLEHHbIV, 20 %% %% 80 - - [Byokvick cepbl TEXH. YACTbIA, CyXOu 20 M Yy
BOAHbIN P-p 100 - - 40 M Yy
40 H H TEXH. Y1CTbIN 20 Y M 60 Y Yy
60 - - ra3oo6pasHbiit 40 - - 80 - -
80 - 60 - - 100 - -
100 - - 80 - - NoBOW, BNXHBIN 20 Y Y
ManbmoBoe macno 20 M Y 100 - - 40 Y Yy
- NansLMosIPoBoe 0 y y Mponaxon TEXH. YNCTbIN 20 v Y 60 Yy Yy
Macsno n- v iso- 40 Y M 80 - -
60 YWy 60 M Yy 100 - -
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Bewectso Beuectso Betectso
ArpeccvBHas . Temnepa- ArpeccusHas _ Temnepa- ArpeccusHas Temnepa-
KoHueHTpauus KoHueHTpaums - KoHueHTpaums
cpena Typa cpena Typa nn | ne cpefa Typa | ne
TEXH. YUCTbI 20 H H
— Creapuriosas TEXH. YCTbIA 20 4 Y Buria, kpacHsie v CTaHOapTHbIA 20 Y Y
SKUAKUI 40 - - Kvicnota Genble
60 - - 40 - - 40 Y Y
80 - - 60 YW | W 60 M Y
100 - - 80 - - 80 - -
Cynbhup, HaTpus 20 Yy M 100 - - 100 - -
40 M Y Kvp TEXH. YMCTbIA 20 Yy M BuHHbIZ yKCyC CTaHJapTHbIN 20 Yy y
60 Yy Yy 40 y y - YKCYC 40 M M
80 - - 60 Y Y 60 M Y
100 - - 80 - 80 Y -
9 1 - - 100 - -
CepHas kucnota Ao 40/3’ 20 Yy Yy ~ 0
BOAHbBI P-p 2KvBndHoe macno TEXH. Y1CTbIN 20 H %% nobas,
BuHHas kucnota o 20 Y Yy
40 Yy M 40 - Yy BOAHbIN P-p
60 Yy M 60 - - 40 Y Y
80 80 - 60 Y Y
100 - - 100 - - 80
[0 60%, 20 y y Tonyon TEXH. YMCTbIA 20 %% %% 100 - -
BOAHbIA P-| 40 H _ =
A PP Conm UnHKa nro6?m, 20 Yy Yy
40 Yy Yy 60 - H BOJHbIZ P-p
60 Yy M 80 - - 40 M Yy
80 - - 100 - - 60 Y Y
100 - - YpuHa 20 Yy Yy 80 - -
10 80%, 20 y y 40 Yy Yy 100 - -
BOAHbI P-p 60 Yy y JIvmoHHast kcnota | 10%, BoaHbIN p-p 20 Yy Yy
40 Yy M 80 - - 40 M Yy
60 YW vy 100 - - 60 Y Y
80 - - BagenvH TEXH. YNCTbIN 20 Yy Yy 80 Y -
100 - - 40 - - 100 Y -
90%, BOAHbI P-p 20 %% %% 60 Yy H CaxapHblit cvpon CTaHAapTHbI 20 Y Yy
40 - - 80 - - 40 Y Y
60 - - 100 - - 60 Y Y
80 - - MotoLme 06bl4HbIE A5 20 y y 80 % -
100 - - cpencTea MOIOLLIX PacTBOPOB 100 Yy -
96%, BOAHbI p-p 20 H H 40 Y Yy
40 - - 60 Yy Yy
60 - - 80 Yy - -
A w1 [loscHeHne obosHa4eHWn
100 - - Bopa 20 Y Y YcToiuvBbIi
C . 7 21 " 7
©POBOAOPOL, TEXH. YNCTbIN 0 Yy M . necTunMpoBaHHas 20 y y YCIOBHO YCTOMHMBbIN
40 Y | Y HeycToiumabiii
60 Yy Yy - AEVOHN3VPOBaHHaS 60 M M He TecTupoBanocs
80 - - - obecconeHHas 80 Yy -
100 - - 100 Yy -
HaCb\u_leuHHbIVI, 20 v v Boga,
BOAHbLIA P-p nuTeeBas Boaa, 20 Yy Y
40 v y X/IOpUpOBaHHast
60 Yy M 40 Yy Y
80 60 Yy Yy
100 - - 80 Yy -
CepHyicTas HACBILLIEHHbIN, 20 y y 100 M -
Kucnota BOAHbI P-p Bopopon TEXH. YNCTbIN 20 2 Yy
40 Yy M 40 Yy Y
60 Yy M 60 Yy Y
80 80 - -
100 - - 100 H -
O3epran Bopa, 20 y | v Mepoxcra 10%, BopHBI p-p | 20 vy |y
Mopckas Bofia BofopoAa
40 Yy M 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 Yy Yy
40 Yy M 40 Yy Y
60 Yy Y 60 Yy Yy
80 - 80 - -
100 - - 100 - -
BepetéHHoe macno 20 Y 4 50%, BOAHbIN p-p 20 - M
40 Yy - 40 - -
60 H Yy 60 - -
80 Yy - 80 - -
100 Yy 100 - -
CrvpTHbIE HANMUTKM oK. 40% 20 Yy Y 90%, BOAHbIA p-p 20 H Yy
STUNANKOroNb 40 - - 40 - -
60 - - 60 - H
80 - - 80 - -
100 - - 100 - -
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MpunoxeHue 3. Popma 3akasa konogues FD
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