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IIpesenmauua

UTAJIbAHA KOPPYI'ATH (000) SBJISIETCH COBpeMeHHBIM
IIPOMBINIJIEHHBIM IIPEANPUATIEM, ITPOM3BOIANIVIM ITOJINITUIICHOBbIE
rodppupoBaHHEle  TPYOBI /IS WCIONBb30BaHMS B CUCTeMax
TIPOMBIITJIEHHOV, XO34VICTBeHHO-OBITOBOT, KabeTbHO KaHaIM3aIlui,
JpeHaXxa, BOJOOTBeIeHIs.

UTANbAHA KOPPYFATM s KaHaIM3allMOHHBIX TPYO WMCIOIB3yeT

TOProOBYIO MapKy:

MAGNUM

Cpasy e 3aHSB KpeIKyIO IO3VLNIO Ha pbIHKe, dpupma UTAJIbAHA
KOPPYITATU Gosiee yeM 3a mecsaTwiIeTve HaKOIvIa OOJIBIION OIIBIT
PpaboThI, TEXHMYECKMX W YIIPaBIIEHYECKMX peIlleHnl, caejlajla CTaBKy
Ha OCHAIleHle HOBeVIIMM 000pyAoBaHMEM IIOCIeIHEro IIOKOJIeHI,
Oiraromaps JyeMy OKasaJtach cpenn JIVIEepOB pBIHKA.
XapakTepHass KOMMepdYecKad OpraHm3amys ¥ IPUHALIEXHOCTh K
CUCTEM TPYT mossosnsior UTAJBAHA KOPPYTATU mpousBomuTh

HamnbosIee TTOJIHYIO ¥ Pa3HOOOPa3HYI0 TaMMy IPOAYKITUM U YCITYT.

SY.

GIROUP
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NPOAYKIUA ®UPMbI UTAJIBAHA KOPPYI'ATHU

CucreMbl NOA3eMHBIX TPYOONIPOBO/IOB

MAGNUM ITALCOR

I AW

Tpy6bl onsi 6bITOBOV U
NPOMBILLNIEHHO KaHanuaauum,
BOAOOTBEAEHUA, ApEeHaxXa. TENeKOMMYHUKALMOHHBIX CeTei

Kabenb-kaHarbl Ans 3MeKTpo- v

SLOW-FLOWamr

[peHaxHble Tpy6bl Ans [ns  orpaHuW4eHne  CKOpPOCTU
CeNbCKOro X03AicTBa
[BUXEHUs1 BOAbl MPU BbICOKOM
YKIIOHE 3a cyeT crneuuanbHoro

pudneHus.
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1. Cucmemuol kauecmba Ha npeonpuamuu
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B 1998 romy UTAJIBAHA KOPPYI'ATU mponia cepTudmKaIimio KadyecTsa
MIPOITeCCOB ITPOM3BOJICTBA IO PUPOBAHHBIX ITOIMATWIEHOBEIX TPYyO
SQP, paspaboranayo MrampsHckuM VIHCTUTYTOM TIOJTVMMEPHBIX
Marepuasos - (L.I.P.), pacnonoxenHsM B Muane, n Iojydmia
cepriudmkaT Ne318.

Ceptudmukar SQP moarBepxmaer coorsBercTBMe CHCTeMBI KadecTBa
UTANbAHA KOPPYIATU nopmam UNI EN 1SO 9002.

Cucrema xauvectsa WUTAJIbAHA KOPPYTATU peryimpyeTcs Tpems
YPOBHSAMU JOKYMEHTaLIV:

= Pykosopcrso 1o Kauectsy

& [Tpouemypst

- OrnepainoHHbIe MHCTPYKLUUN
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Pykosopcrso o KagecTBy sBiIgeTcs HOKYMEHTOM, yCTaHABIIMBAIOIINM
OCHOBHBIE HAaIIpaBJIeHMs IIOJIUTUKM IIO0 KadecTBY I BCeX BUIOB
peaym3yeMon AeATeIbHOCTU M YKas3bIBAIOIIVIM OCHOBHBIE KPUTEPUN
IJI1 MpPOBeNeHMs W KOHTPOJIS [aHHBIX BWUOOB HIeATEIbHOCTU B
coorBetcTBum ¢ HopMmamu (UNI EN 1SO 9002).

B mpoiemypax OIMCaHBI CIIOCOOBI, yCJIOBMS M OTBETCTBEHHOCTH 3a
coBepIllaeMble  HEVICTBMS, OHWM  COOTBETCTBYIOT  KpPUTEPUSIM
Pyxosopcrsa mo KauecTBy 1 MOT'yT OBITH B HEM II€pEUNCIIEHBI.
OmnepaionHble VIHCTPYKLIUU SIBJIAIOTCS HeoOXOOVIMBIMM
OOKyMeHTaMM I  IpOBedeHMs  WCIOJIHWUTEIbHBIX BUJOB
IesTeJIbHOCTH, B HUX B CKaTOM BUIe IpefCcTaB/IeHbl Ipearicalms 110
IIPOBEAEHNIO OIIpele/IeHHOrO0 BUHA HeSTeIbHOCTM WWIN IIPUBEIeHbI

ZeTaJ AJIs OIlePallIOHHOV JesSTeJIbHOCTY PaOOTHIIKOB.

16
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1.1 Cxema KOHMPOALHBIX MEPONPUATULL

CrabxeHre MaTepyagamMm === » JlaGopaTopHbIe MCIILITaHS
Mpomssopcteo | 77 » KoHTposib npousBoacTBa 1
HIPOIYKLIVINL.
Tex. ocmoTp KOHEUHO ~  |-—--- » JlaGopaTopHBIe MCTIBITAHM
POy KLY
Vnaxoska u xpanenue |- » KOoHTpOb yHakoBKU U XpaHEHWS
Ornpaska |- » KonTpons rpysa ajisd OTIpaBKi

DyHgaMeHTaJIbHBIM IPUHIINIIOM 11 coTpyaHUKoB UTAJIbAHA
KOPPYTI'ATU ssisieTcs:

KadecTBo, HafieXXHOCTB, a TaKXXe IIOCTOSHHOe TTOoJTydeHve
vHpoOpMaInm.

Taxum ob6paszom, UTAJIbAHA KOPPYITATU Kak BHY TP TTpeIIIpUS TS,
TaK ¥ COBMeCTHO C IPYTMMU yYacTHUKAM PBIHKA, TTPOBOTUT
IIOCTOSIHHYIO paboTy o MH(OPMUPOBAHMIO, B BUIe Ky PCOB, HayYHbIX
CeMMHapOB, MyOIMKAITU TeXHUYECKOTO XapaKTepa, TPOIyKTOB
MIpOrpaMMHOT0 ObecIrieueH s 1 T.JI.

Hacrosimee Texamueckoe OmvicaHme BIIMChIBAGTCS B TaHHYIO
TTOJIMTUKY MHMOPMUPOBAHMA U ITpeficTaBiIsieT cOO00T PyKOBOJICTBO
IS TTPOEKTUPOBIIIMKOB, PYKOBOAIMTE el paboT, MpeaTpuUsaTHil U Bcex
II0JIb30BaTEJIEN.

B cirydae BO3SHMKHOBEHVISI BOITPOCOB, CBSI3aHHBIX CO CITEITMDUYIECKIMU
mpobjieMaM 1 OCOOBIMM BUIaMM VICIIOJIb30BaHNS, PEKOMEHIyeM

CBs3aThC C HalllMIMM TeEXHWYECKVIMYL COTPYIHVIKaMM.

17
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2. Bedenue

Bostee nBasiiaTvi 1eT MOMMATUIIEH BHICOKOV TNTOTHOCTY (TTOJTMATUIIEH
Hu3Koro masienys [TH/T)

ITUPOKO WCITOJIBb3YeTCs, B TOM uwcie B VITamiu, fy1s M3rOTOBIIeHS
pr6, npeaHasHaYeHHBIX OJIsSI CeTEV pacCpeeIeHns IIUTHeBOVI BOObI,
ceTevi CTOUHBIX OBITOBBIX U IIPOMBINIJIEHHBIX BOM, TPaHCIIOPTHBIX
ceTevi M Ta30BbIX CeTeVl.

Hacrosimee onmcanme agpecoBaHO MPOEKTUPOBIITKAM,
MOHTaXHMKaM, TeEXHNYECKOMY IIepCOHAJIy 1 BCEM Te€M, KTO
3aMHTepecoBaH B ITOTyIeHUN CaMOV aKTyaIbHOU MHMOPMAIUM O
rpyIe 1IoJIn3TI€HOBbBIX pr6, mpenHasHa4YeHHbBIX OJIsL
KaHaIM3alMOHHBIX CeTel U APYTUX BUA0B BOTOTOKOB.
T'odprpoBaHHBIVI KaHAIM3AIVMOHHEIV TPYOOITPOBOL, 38y MBIBaJICS
VIMEHHO [JISL TOTO, YTOOBI 0ObeAMHNUTD IIPeVIMYIIIecTBa II0IM3TIIIeHa
BMeCTe C MH)KeHePHBIMM VCCIIeOBaHMUAMY MeXaHMIeCKOTro

COIIPOTMUBIIeHMS TPVO.

19
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3. [loausmusen

3.1 Mcmopuueckas cnpabxa

ITog TepMmHOM MaTepuasabl W3 IDUIACTMKAa MBI  IIOHMMaeM
VICKYCCTBEHHBIe OpraHM4YecKye MaKpOMOJIEKYJIIpHbIe COeIVIHEeH:,
KOTOpble Ha ompeneileHHOn ase o00paborkm mpuobperaroT
IJIaCTMYeCKvie CBOVICTBA.

[Momustiier ObUT OTKPBIT B BenmmkoOpwurammm B 1933. Om ObLl
[IOJIy4eH IIpW IOJIMMepu3aluy STWIeHa W IIocjae JaIbHEeVIINX
VICCIIeOBAHMV CTajl CaMbIM PaclpOCTpaHEHHBIM BUIOM MaTepyasloB
V3 IUIACTMKA BMeCTe ¢ IIOJIMIIPOIIVIIEHOM.

HanGospmmit mMMITy/IbC K PasBUTVIO JAaHHBIX MaTepuasoB ObUI IaH
MEeXIy IIepBOM ¥ BTOPOVI MWUPOBBIMU BOVHaMWM, M VMMEHHO B 3TOT
Iepuon MaTepuaslbl 13 IDIACTMUKaA OBUIM 3HAYMUTEJIBHO AOpabOoTaHbl, B
TOM YMCIIe [JIS TOTO, YTOOBI COCTaBUTh KOHKYPEHIINIO TPaaAULIVIOHHBIM
MaTepuasIaM.

IToka3arejleH 3HAUYMTEIBHBIV POCT IIPOVM3BOACTBA MaTePUasIOB 113
mwractnka ot  100.000 ToHH  MMpPOBOrOo  OPOM3BOACTBA B
1930 romy, 50.000.000 TonH B 1970 rogy m go 55.000.000 ToHH TOJIBKO

noymaTwieHa B 2001 romy.

ITporHo3 mo pBIHKY IIOKa3al POCT IIOTpebIeHMs Ha 5% TOJIBKO IIO

noymaTwieny B 2002 rogy.

3.2 Obujue cbederus
ITonmmaTnsieH — 3TO TepMOIUIACTUYHBIN ITOJIMMeEpP, CMHTe3UPYyeMbIll 13

IIPOAYKTOB KPEKMHTa CBIPOT HeDTIL.

20
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IMTosmimepsl, K KOTOPBIM IIPVHAJIEXNT W IIOJIVITIIIEH, IPEICTaBIISIOT
cobOort Oosplnme MOJIEKYJIbI, B KOTOPBIX OCHOBHas eOVHNIIA,
HasbiBaeMags MOHOMEPOM, noBTopsieTcsi 00JIbIIOe KOJIMYECTBO pa3
u dopMupyeT — MOJIMMEPHYIO Ifellb. MOHOMEpPOM IOJIMATIIEHA

ABJISeTCS STWIIeH, XUMUdecKas dpopmysia KotToporo C,H, (puc.1).

Pucynox 1

PaspbiBasi OBOVHYIO CBSI3b MEXIY aToMaMy yIjlepoga M goOaBiIss
eOVHUIEL,  I[OJIy4aeTcs  IONVATIWIEH  JIMHEVHOW  CTPYKTYpBI,
HasbBaeMmbrt TOMOITOJIVIMEP (puc.2).

Pucynox 2

|
I —6—=x

H

|
—c_

|

H n

Ha pmc.2 N obo3HavaeT KOIMYIECTBO MOHOMEPOB B MOJIEKYJISPHOT TIETIN.
[ns Hanbosiee pacpocTpaHeHHBIX KOMMEPYeCKMX BUJIOB MOIMITIIeHa
OaHHas BelmumMHa Bapbupyerca or 2.000 mo Oosee  40.000.
Bo Bpems mosmmMepwmsainui IOJIVATIIIEHA MOTYT HO0aBJISTBCS OPyriie
MoJtekysiel, HasbiaeMble COMOHOMEPDBI (OyTen, rekcen) mis
II10JIy4YeHMs JOIIOIHNTEe/IbHBIX 3BeHbEB OTBETBJIEHUWM OT OCHOBHOM ITeIIN.

Dopmupyemas TakuM o0paszom MosieKkysia HasbBaeTcss COITOJIVIMEP.
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[nHa MOJIeKyJIIpHOW IIemy, CTaTUCTMKa MOJIeKYJISPHO-MacCOBOTO
pacmiperiesieHMss M TUII  COMONMMepw3aruy  (OTHOCUTENTHHO
KOJIMYeCTBeHHBIX 1t KayecTBeHHbIX XapaKTepUCTIK)
- ABJIIOTCA  BaXHBIMU IlapameTpamMu  Ajis pusuueckux n

MexXaHMYeCKnX CBOMCTB mosymaTwieHa (Tab. 1 n Tab. 2).

Tabauya 1
Mexanm4eckne cBOVICTBa
XapakTepucruka Enls3 Bertm  Crampapt
qMHa

[Tpenesn TexyuecT Ipy pacTsOKeHUNU MITIa 24 I1SO 527
[penen mpounocTy mpu pactsokeruu (50 MIIa 33 ISO 527
MM/ MVH)

Otn. ywmnenne npu pactsokernn (50 mv/vmmH) O 7 ISO 527
OtH. ywHeHMe pu paspbiBe % >700 I1SO 527
MonyJib yIIpyrocTt put pacTsKeHUN MITIa 700 I1SO 527
Mognyme ynpyrocTvt mpu nsrube MITIa 1050 I1SO 527

Tabauya 2

Xumuygeckne 1 dpu3ugecKme cBOVICTBa

XapakTepucTruka EnViz  Bemmum Craspapr
Ha
ITnorHOCTE TPU 20°C r/cm3 >0,930 1ISO 4451
IToxasaTens Tekyuectn (190 °C, 5kr) r/10' 0,3+1,6 1SO 1133
Tepmuueckasi cTOKOCTb MVH >20 EN 728
XKectkocts Shore D 61 I1SO 868
Touka pasmsrgenns Vicat °C 127 1SO 306
Conepsxanne carbon black % 2+2,5 1SO 6964
22
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3.3 Cmouxocmvy « 6Bo30eicmbBuro  XUMUUCCKUX
Bewyecmb

CTOMKOCTb K BO3HEVICTBUIO XMMWYECKMX BeIlecTB rodpupOBaHHBIX
TpyO MAGNUM  ompepnesnsiercds C  IIOMOLIBIO  MCIBITaHMA,
IIPOBOIIVIMOIO B TeueHue 55 pgHen Ha JIMCTax IIOJIMDTWIeHA
pasmepamMm 50x25x1 MM.

PesyibTaThl, COOTBETCTBYIOIIIVIE HOpMaTVUBaM UNI
ISO/TR 7474, npuBenenst B Tabmmie 3.

Ucnox b3yembole cumBoAbt:

= Yemonuub
R=V Benyumusanme < 3% wmiu moTepu Macchl

< 0,5% 0e3 cyIecTBeHHBIX M3MEHEHWUN

yIJIMHeHUS IIpU pasphiBe.

LR = Ocpanuuerno yemoiub Bcnyunsanue — 3-8%  wim moTepu

Maccer  0,5-5% w/wminu yMeHblIeHUe

yanuHeHUs npu paspeise < 50%.

= He ycmouuub
NR Y BcnyumBanue > 8%  wam moTepu
Maccel > 5% w/wiaM yMeHblIeHUe

yIJIMHeHUs Ipu paspeise > 50%.

A = Usmenenue ybema

23

Kommnanwmsa Mamians. OduiiyaibHbI IpecTaBuTelb. www.matline.ru  +7 812 6474900



http://www.matline.ru

Tabauya 3

XumMmduecKast CTOMKOCTD ITOJIMITUIEHA

BemecTBo 20°C 60°C
I'a3o00pasHbIit aljeTabaerny, R LR
AmwtatieraTt R R
byTwianerar R LR
OTrwianeraTt LR NR
A1rieTaT CBMHIIA R R
Buna aneraT, KOHIEHTpAIVIS 715 VICITOIb30BaHVIS R

ArieroHn R
ApomaTideckye KUCIOTEL R R
Kwupmsre xuciorst (> C7) R LR
Yxcycnas xkuciora (10%) R R
Anruppn ykeycHou KuciaoTsr (100%) R LR-A
AOuTMHOBASI KMCI0Ta R R
bensoricybdoHOBast KMCIOTa R R
bensonnag kuciora R R
bopnas xncitora R R
bpomruppunnaas xuctora (50%) R R
Maciisgnas Kkuciora R LR
CyHuibHA S KMCTIOTa R R
JInmonHas KucioTa R R
CorsgHast KncioTa (J100ble KOHIIEHTPALIVN) R R
CornsiHasi KMCIOTa ra3000pa3Hasi, Mapel U IbUTH R R
(Momno)xopyKcycHast KMCIOTa R R
XiopcynbdoHOBas KMCI0Ta NR NR
Xpomosas kuciora (80%) R NR-A
HnxitopykcycHas kvicsiora (50%) R R
[nxtopykcycHas Kvctora (100%) R LR-A

24
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BerecTBo 20°C 60°C

dropucrosopoponHas kuciora (40%) R LR
dropucrosomoponHas KucioTa (70%) R LR
Bopmeiir pacTBOp (PTOPKpeMHMEBOVT KUCIOTEL (JT0 R R
32%)

MypaBbuHas K1ciaoTa R

Docopnas xucrora (25%) R R
Doccopnas xucmora (50%) R R
Doccopnas xucrora (95%) R LR-A
ODranesas kuciora (50%) R R
I'mukosesas xuciota (50%) R R
I'muxosnesast kucitora (70%) R R
MosouHas KMcI0Ta R R
MastenHoBast KucjioTa R R
MomnoxjtopyKcycHas KuciaoTa R R
Asornas kucitora (25%) R R
Asornas kucitora (50%) LR NR
OrenHoBast KmciIora R LR
[ITaBesneBas kuciiota (50%) R R
Xnopnas kucitora (20%) R R
Xnmopnas kucitora (50%) R LR
Xnopnas kucitora (70%) R NR-A
IMponmonosas kucitora (50%) R R
INponmonosas kucora (100%) R LR
Kpemunesas kuciora R R
CepHucras KuciaoTa R R
CepoBonopogHas KucIoTa R R
Cepnas xucnora (10%) R R
Cepnas kuciora (50%) R R
Cepnas kucsoTa (98%) R NR-A
CreapmHOBas KUCIIOTa R LR

25
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BerrecTBo 20°C 60°C

Slarapras xucora (50%) R R
Tanwnnosas kucora (10%) R R
Bunnas xuciora R R
Tpuxitopykcycnas xucrtora (50%) R R
Tpuxstopykcycnas kicrora (100%) R LR/NR
XimopuposanHas Bofa (me3nHbeKIs TPy OoIpoBoA0B) R

Mopckasi Boga R R
[Mepexmnce Bogopoma (30%) R R
[Nepexmce Bogopoma (100%) R NR
Cxunmpgap NR NR
AxprtoHUTpIII R R
AJUTMIIOBBIV CIIIPT R R
benswioseni crimpt R R/LR
DypdypwIOBBIVI CIUPT R R-A
DTWIOBBIVI CIVPT R R
KBaciipr R R
Kpaxmarn R R
Kugxnir ammmax (100%) R R
I'asoo0pasnbrit ammuak (100%) R R
YKcycHBITT aHTUIP L, R LR-A
YroneHBI aHTIAPV, R R
CepHbIV aHTUAPW, NR NR
CepHUCTBIVE aHIVIIPWUL, IIBUIb R R
CepHUCTBIVE aHTVAPWU, TIapbI R R
YvCThIV aHVJTVH R R
Anwnson LR NR
bensun R R/7LR
bensoaT Harpusa R R
benson LR LR
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BermrecTBo 20°C 60°C

buxpomat kanmst (40%) R R
[MuBo R R
bucynedur HaTpud B pa3KiKeHHOM BOJHOM pacTBope R R
Bypsr, m00as KOHIeHTpams R R
bopar narpusa sogubm pactsop 1% R R
bopar narpusa Bogub pacteop go 10% R R
bpom R R
bpomwucTeit Kanmit R R
byranon R R
byTtanTpuon R R
byTwirmkosns R R
ByToxcmt (MeTokcuOyTaHoI) R LR
OtGernmBaTeny ¢ XJIOPUIOM HaTPVIS LR NR
Kamdapa R LR
Kapbonar nHarpus R R
[TuenmHBI BOCK R LR/NR
KeToHbl R R/LR
LwanucTein Kaymin R R
Luxitorekcan R R
Luxitorekcanosn R R
LnkitorekcaHoH R LR
[mieprHOBLIV XJIOPTUAPWAL, R R
Xmoput marpus (50%) R R
XrtopbeH3oin LR NR
Xrtopodopm LR/NR NR
XitoparaHo R R-A
Xs1op razoo06pasHEI AP LR NR
Kupxun xjiop NR NR
XJ10p TBIIB LR NR
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BermrecTBo 20°C 60°C

Xitopup, anoMHMUA aHTUA P, R R
Xitopupg aMMOHMS R R
Xmopup, Gapvst R R
Xitopwp, KaymbIms R R
Xmopup sTriteHa (IMXII0p3TaH) LR LR
Xitopug, Marams R R
Xitopug, MeTwieHa LR LR
Xitopup, Kays R R
Xitopup, HaTpus R R
XstopucTbint cynbdypul NR

XJIOpUCTBII TUOHWMIT NR NR
Ximopwy, HKa R R
Xitopup, xeresa R R
Xmopup pryTi (cy OlmMMUpOBaHHBIV) R R
Kpeoszor R R-A
Kpeosorn R R-A
Xpomart kasmst BopHbiit (40%) R

Hexanus R LR
JexcTpuH BogHBN (HaCHIIIeHHEBIN 10 18%) R R
CuHTeTnuecKue JeTepreHThl R R
Aubyrundranar R LR
HuxopaneraT MeTmiIa R R
[nxtopGenson LR NR
HuxiopaTanon LR LR
HuxopaTiien NR NR
Ayn3o0yTIIKeToH R LR/NR
et opmamuz (100%) R R/LR
HviokcaH R R
DMyIbraTophbl R R
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BermrecTBo 20°C 60°C

ArmidaTiraeckue 3buUpbI R R/7LR
Ddup R/LR
OvbyTmioBe adpup R/7LR NR
HviaTvsiosein adpup R/7LR LR
Hedranon adpup R LR
Wzompommtossivi abup R/LR NR
DTuIeHauaMuH R

DTWIreKcaHosI R

DTWIMINKOIIb R R
Euron G R

Denon R R-A
®dTop NR NR
dropuyg ammonmst BogHbI (20%) R R
Dopmarsaerv (40%)

Dopmammy,

®ocdar R R
Frigen LR NR
BoIxj101IHBIE Ta3bl, cofepKalie PTOPUCTOBOIOPOAHYIO KUCIOTY R R
cIIemIbl

..... OKCHJIa yIiieposa R R
..... YTONBHBIVI aHTV PV, R R
...... CJIEIBI a30TUCTHIX TaPOB R R
...... coJIsiHasL KUCIIoTa (Jiro0ast KOHLIEHTPALIVs) R R
...... Hapbl CePHOVI KMCJIOTH (j1100ast KOHIIEHTPAIIVAs) R R
..... CepHucTbIit aHrMapnL (Cj1abast KOHLEHTpaLyis) R R
A30THCTBIT Ta3 R R
Kematun R R
Inmunepun R R
['mukome (KOHIIeHT PV POBAHHEIIL) R R
I'oxosza R R
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BerecTBo 20°C 60°C

Cyxwe Xupbl R LR
lajioran LR LR
Tippar rugpasuHa R R
Bomopon, R R
T'mgpooxcnp Gapvist R R
I'magpooxcup xamus (pactsop 30%) R R
I'mgpooxcup Hatpus (pactsop 30%) R R
limoxstopuT KasibLyst R R
Tinmoximoput Kams R R
Vzo0kTan R LR
Vsonpomnanorn R R
Hpoxokm Boma R R
Bapenne R

Mernacca R

MenTon R LR
PryTs R R
Meranorn R R
MeTnunGyTanon R LR
MeTwITIIKe TOH R LR/NR
MeTwinmkonb R R
Monoxytopanerat 3TuiIa R R
MonoxyiopaneraT MeTwIa R R
Mopdnn R R
Hadra R LR
Hadrammu R LR
Hurpar cepebpa R R
Hurpar ammonmsa R R
Hutpar xanus R R
Hurpar naTpusa R R
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BerecTBo 20°C 60°C

Hurpobenson R LR
o-HurpoTosyon R LR
Oneym NR NR
Ddupnere Macta (3cceHIVIN) LR LR
MunepajibHble Macia R R/7LR
TeprenTnnHHOE MaciIo R

PacTurenpHBIe V1 XXMBOTHBIE Macia R R/LR
HwusenbHOE Maciio R LR
Maciio s1bHa R R
Maciio Koxkoca R LR
[MapadwrOBOE MacIO R R
Kykypy3snoe maciio R LR
CyyIMKOHOBOE MaciIo R R
MunepajibHOe MacijIo-CMas3Ka R R/LR
TpancdopmaropHoe Maciio R LR
Docdopa oxcvxTopmy, R LR-A
OrTmikpesosn LR NR
Oson LR NR
PactBop 030Ha my1st 00pabOTKM BOIBI R

[MernToxcuy docdopa R R
INepmanranaT Kasms R R-A
Hedrb R LR
Mupupyua R LR
[Monummkosns R R
MsiKoTh PpyKTOB R R
T'igpoxcup, Kamvist R R
ITpomanon R R
[TponmieHrIMKOIb R R
INceBnoxymoit LR LR
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BermrecTBo 20°C 60°C

HacplieHHBIV COJIeBOVL PacTBOP R R
Conu menam R R
Conu HuKesIs R R
CaxapHbIll cHpoI R R
JKuBOTHBIV X1p R R
CyIMKart menoumn R R
Cuyikar HaTpus R R
Kaycrmaeckas coma R

Cynbdarst R R
Cynbdat amoMuHMIS R R
Cynbdar ammoHS R R
Cynbdat Marams R R
Cymnpdun aMMoHIS R R
Cymnbedun xpemas LR

Cymnedun HaTpys R R
Buckosubm pactsop R R
CrepmarieTsr R LR
DpyKTOBbIE COKU R
DoTo-TIposABUTETh OBITOBOTO Ha3HAUEH R
TetpabpomaTan LR/NR NR
Terpaxyiopatan R/LR NR
YeTbIpeXxJIOPUCTHIN yIJIepos, LR/NR
Terparmgpodypan R/LR NR
Terpanun R LR
Momnnas HacTorika DAB6 R LR-A
Tuoden LR LR
Tuocymbdar HaTpus R R
Tomyon LR NR
TpubyTuncynbdar R R
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BerecTBo 20°C 60°C

Tpuxstopatuien (Tpuasmn) LR/NR NR
Tpuxsiopun aHTUMOHMA R R
Tpuxstopun dbocdopa R LR
Tpusranonammn R R
Tutogen-U R R
Tween 20 1 80 R R
Mouesnna R R
ITaper 6poma LR

Bazeiun R/LR LR
TT-KCVJTOT LR R
Cepa R R

3.4 YemonuuBocmo k paduayuu

Y>ke MHOTrO JIeT TPyOOIIpOBOIBI 13 IIOJIMATWIIEHA VCIIOJIb3YIOTCS IS
OTBeleHNSI PafMOAKTVBHBIX BOJ ¥ [IJIS IIOJIBOMA OXJIaXKIAIOIINX BOJI
IJI1 YCTAaHOBOK B smepHon 3HepreTuku. l'odpmpoBarHHas Tpyba
MAGNUM BwigepxmBaerT mo3el pagmanmm go 10 K/Dkx/xr, mpm

PaBHOMEPHOM pacIpefieIeHUI BO BpeMs SKCILTyaTallun.

3.5 VemonuuBocme k no2o0HsIM yeaoBuim

[ToromHble  yciioBUd, B  OCOOEHHOCTV, KOPOTKOBO/IHOBoe Y®d
n3jIydeHne COJIHLIa IIPpV BJIVISIHUN aTMOCCpepHOFO Kncjaopoaga MoOryrT
IIOBJIVIATH Ha ITOJIMOTUIIEHOBbIE TPYGBI IIpy JJINTeJIbHOM HaXOXIOeHVN

Ha OTKPBITOM BO3ayXe, TaKXKe KakK V1 Ha 6OJ'H>LHyIO 4acTb
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TIPUPOIHBIX BEIeCTB M MaTepyasioB U3 IUIacTHKa.
ITosTomy rodpuposarnble Tpyosr MAGNUM mponssomsitces ns
IIOJIMATIIIeHA C JoOaBIeHeM CaXXy M CTabIN3aTOPOB, 3allMITAFOIIX

€ro OT CTapeHV: VI BHEIITHero BO3IEVICTBUA.

3.6 BosdeiicmBue naamenu

[MonmmaTnsien, B oTiIMYMe OT OPYIMX MaTepualoB U3 IUIACTUKA, SBJISeTCS
rOpIoYVM MaTepuaioM, TeM He MeHee, He 00pa3yIolM KOPPO3MOHHBIX
¥ OCTaTOYHBIX T'a30B, B IIporecce ropenus Boigesritores CO, CO; n Boxa,

Kak B cJIyJae C JPyTMMU YIJIeBOAOPOIaMIL.

3.7 Cmouixocms K eudpoabpasubHomy usHocy

ITpn wcnonezoBaHuMM rodppuposanHHbeix Tpyd MAGNUM Ornaronmaps
HU3KOMY MOJYJTIO YIPYTOCTW, HW3KOW IIIePOXOBAaTOCTM TIOBEPXHOCTH,
rugpodobHOCTM MaTepuaa,
YMeHBITIaeTCs B3aMMOIEVICTBYE TIepeMelllaeMoro MaTepuasia U CTeHKU
TpyOBI, TakmM 0OpasoM, [IeMOHCTPUPYeTCs BBICOKMII  yYPOBEeHb
IVOpoadpasuMBHOM  yCTOMYMBOCTM,  IIPUMEHEHWe [JaHHBIX  TpyO

pexoMeHa0BaHO
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npu paborax, TpeOyOMMX WMCIOIb30BaHVs a0pa3sMBHBIX MaTepyasloB

VIV IPU AparupoBaHM Iecka ¥ rajabKI.

CpaBHUTeIbHBIE MCOBITAaHUSA, OPOBeJeHHbIe C IIOJIMITUIIEHOBBIMMU,
MeTa/UTM4ecKMMy ¥ OeTOHHBIMM TpyOaMm, TIoKasanu 3KpaTHOe
TIPeBOCXOJICTBO ITOIMATMIIEHOBBIX TPYO Haj MeTa/UTMJecKMMM U 5-
KpaTHoe PeBOCXOLCTBO

Hay OetornubMu (Tao. 4).

BETOH [Monnacr | CTAJIb MBX Kepamuka 115)
ep
apMMUpoB
AHHBIN
CTEeKJIOBO
JIOKHOM
= 20vqu = 25h =34h =50h =60h = 100 h

Vctounmuk: Yumsepcurer Hapmirramar (D).

CormacHo HOpMe PrEN 13476-1: “Tpybw: u coedunenus, coombemcmbyoujue
dannomy cmandapmy, Abasiomcs ycmonuuuBuimu K eudpoabpasubromy usmocy. B
0C00bIX CAYUAAX, YCMOUYUBOCIL MOXCHO NPOBEpUINs Meno0oM, YKASAHHLIM 6 HOpMe
EN 295-3".
Hopma EN 295-3 ommceBaeT B 0OmmX depTax MeTO[ IPUEMOYHBIX
VICIBITAaHMI TMAPOaOpasMBHOIO M3HOCA KepaMMU4YecKuX TpyOoIpoBomoB,
COOTBETCTBEHHO yCTaHaBJIVBAETCH Tpebyrormasics Hporenypa.
VcmplTaHNs IO IIpoBepKe ITOKasaresiel I'mapoabpasuBHOIO 1M3HOca TPYO

MAGNUM 06pumm mpoBemeHbl «VIHCTUTYTOM IIO IMAPOTEXHUYECKOMY

CTPOUTEIBCTBY 178 BOJTHOMY XO3SAVICTBY» ("INSTITUT
FOR WASSERBAU UND WASSERWIRSCHAFT")  [lapmrmragTa
(Tepmamnms) COIJIacHO HOpMe DIN 19566

YacTb 2, OIMCBIBAIOIIEVI COOTBETCTBYIOIIME IIPMeMOYHBIe VICIIBITAHMS
6ortee meranpHO, yeM EN 295-3. VcertanHms 1o mposepke OBITM YCIIEIITHO

O POVIIEHBL
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INSTITUT FUR WASSERBAU UND WASSERWIRTSCHAFT - VERSUCHSANSTALT
Technische Universitat Darmstadt,

TECT HA TMOPOAEPA3MBHYIO YCTONYUBOCTb COIMACHO DIN 19566 YACTb 2

OTtyet Ne: 601/00

Marepuman Tpy6bI: rocpupoBaHHbIn N3

HomuHanbHas wupuHa: DN 250

MpoussoauTensb: WUTANbSAHA KOPPYFATHU
Mbero ®pau. MoHTepoHe
1-52038 CecTuHo (AP)

Mo 3anpocy: WTANbAHA KOPPYFATW.- |1-52Q38 CecTuHo (AP), 3anpoc Ha npoBefeHue TecTa Ha
i y ] B nucbMe oT 27-09-2000. Tpy6a, y ana TecTa,
M3roToBMneHHas u3 rocpvpoBaHHoro na.
AnameTp Tpy6bI DN 230.
PesynbTat:
Hap  Tpy6bl, npepoc n UTANIbAHA KOPPYFATW, 6bin npou3BefeH TecT B TeueHue 400.000
UMKNOB ANA Nony4YeHUs AOCTOBEPHbIX pe3ynbTaToB. TecT npepbiBanca Ha 25-, 50-, 75-, 100-, 150-, 200-, 300-, u 400-
ThICAYHOM umknax
ANA n3MepeHus rmapoabpa3vBHOro M3Hoca. TecT BbINOMHeH cornacHo DIN 19566, yacTe 2 (npunoxenue 1). Metoa
Haweit pueit Kak i meton». OH CoOTBETCTBYeT
ncnbiTauusam, Tpeby K NbHBIM K p: BMAAM NNAcTUKOBBLIX
TpyGONpoOBOAOB, TaKMX Kak, Tpy u3 pa, MNBX, py y
CTeKNOBONOKHOM. :
®oTtorpacum TPYGbI B Hauane ] B KOHLe Tecta P! B 21
" 22, . T “ 3cpekT MOXeT GbiTb OTMeueH Ha poTorpacdusax. BHewHuit 4epHbIv

MaTepuan npocMaTpyBaeTcs Yepe3 BHYTPeHHMI YepHbiv M3 MaTepuan.

B 3 np ™) ¥ WM3HOC am, M3MepeHHbI BO BpeMA NpoBeAeHUs TecTa
OTHOCMTENLHO KONMWYECTBA UMKNOB. OT , uto T M W3HOC MMeeT MNPaKTUYECKN HETKyH

) or UMKNIOB. MOXHO NpeACTaBUTL B BuAe (YHKUMM a n =
Q,00102-(Lastspiele/1000) +3,0 3»10 7*(Lastspiele/1Q00)2. Otcrona
rnapoabpasvBHbIN M3HOC MOXET GbITb paccuuTaH nocne 100 000 yuknos a,* = 0,105MM. [laHHbIN U3HOC XapakTepeH
Ansa Py

INSTITUT FUR WASSERBAU
UND WASSERWIRTSCHAFT

Oapmuwranr, 29 Hos6pA 2000

Mpunoxenus: 1.DIN 19566, 4acTb 2, OTPLIBOK
2. ®oTorpachum HoBoro TpyGonpoBoaa u Tpy6onpoBoaa nocne
400.000 ymknoB
3. Ouarpamme, o 1 0 n3Hoca ot
KOMMYEeCTBa UMKIOB
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yLIVITbIBaSI BbIIIEIIPUBEEHHDbIE XapaKTePpUICTVIKI, FO(pr[pOBaHHBIe
Tpyosr  MAGNUM  pexkomMeHAyIOTCS K  WCIONBb30BAaHWIO B
rOpPHOAOOBIBAIOIIEV ITPOMBIIIIEHHOCTH, MeIVOpaIii, de3UHMeKI,

KaHa/I3almm v T./.

3.8 Tenaoboe pacuiuperue

[MormaTusten, Kak m OoJIbITIasi 9YacTh MaTepuasioB W3 IUIacTHKa, MMeeT
TTOBBITIEHHBIT KO3 PUITMEHT JMHENHOro pacimpeHus (IIpUMepHO
2x10-4 °C1),
HeoOXOAMMO TpPWHWMAaTh BO BHUMaHWe JaHHOe VCJIOBUE, B
0COOEeHHOCTHM, OTHOCUTENIbHO  ITOBEPXHOCTHBIX  TPYyOOIIpOBO/IOB,

IIoaBepramommxcd ITIOCTOSAHHBIM M3MEHEHVISIM TeMIIepaTy Pbl.

BaxubM TpemmyImecTBoM rodpuposanHon Tpyosr MAGNUM
gBJIsIeTCsl  TO, UTO JIMHENHOe pacIlupeHue II0 OCU  TPyOsl
orpaHWYMBaeTcs Oraromapsi MpodWIVMPOBAHHOCTY BHEINTHEN CTeHKM.
PesynpraToM dBiIsieTcd orpaHudeHMe ymiuHeHms po 50% 1o
CpaBHEHMIO C OOBIYHBIMU TJIAAKMMM TpyOaMm w3 MOIMAITUIIEHA

BBICOKOTI'O TJaBJICHWI.

3.9 Huskue memnepamypuol

Crenudnyeckme 3ampocsl PhIHKA [IO3BOIVUIV HaM IIOJIYYUTH OIIBIT
IJISL TPAHCIOPTUPOBKY XMAKOCTEN IPY HU3KMX TeMIlepaTypax.
TemmepaTypa, Ipu KOTOPOW MOJMITWIEH IIOABep)KeH JIOMKOCTH,
corstacHo MeTony ASTM D 746, ke -118°C, mosToMy mcrosb3oBaHe
TpyO IIpM HU3KMX TeMIlepaTypax He gBjIsgeTcs MpoOIeMaTIIHbIM.

Ha pmanHBIVI MOMEHT, COIVIACHO HaIlleMy OIIBITY, IIpM 3KCIUIyaTalluin

npu Temnepatype /10 -40°C rodppuposaHHBIe TPYOBI 113 TONMATUIICHA
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IIO0Ka3aJint IIpeKpacHble pe3yJibTaTbl, KaK Ha 3Talle MOHTaXa, TakK V" B

MOMEHT HEHOCpe)ICTBEHHOVI SKCIDIyaTaln 00 HaCTOALIero BpeMeHN.
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4. ITpouszBodcmbBo

ITpu IIPOM3BOICTBE roppmUpoBaHHbBIX TpyO
MAGNUM VICTIOJIB3Y €TCS HeMeIlKass  TeXHOJIOT. Tpy0Oa
IIPOM3BOOWTCSA METOOOM SKCTpy3uM Ha rodpwuposmmke (pmuc.5),

OprAamyM Tpyoe popMy 1 XapaKTepHBIN IIPOdWIIb.

BrerHss cTeHKa IpIDKMMaeTcs K (popme ropprpoBIIVKa ¢ IIOMOIIBIO
BaKyyMHO-BO3[VIIIHOVI CHCTeMBI, IIpW 3TOM BHYTpeHHss 4YacTb

HaXOIOWTCS Ha Bajle, OXJIaXIeHHOM Bonou (puc.4).

[lBe CTeHKM CBapMBAIOTCS ropsdeVt CBapKoOV Ha rodpupoBIIMKe, IPU
3TOM  HeoOXoamMo  m30eXaThb  BO3SHWKHOBEHUS  BHYTPEHHETO
HaTsDKeHWs, SBJISIOLIErocs IIPUYMHOV Pa3beIVHEHUs CTEHOK W
npornbos. B 3TOT MOMeHT fABe cTeHKM rodpmposaHHOM TPYyOsI INn

MAGNUM coeqnHAIOTCSA B €IUHYIO CTPYKTYPY TPYOBI.

ITocme 3aBepreHMs 3Tarma popMMpOBaHMS TPyOBI, HaUMHAeTCs ee
oxJIaX/eHne, BO BpeMs KOTOPOTrO IO BCe IOBEPXHOCTU TPyObI
paBHOMEpHO pa30OphIsTMBaeTCss BOMA, [IJI TOTO, YTOOBI WM30eXaTh
obpasoBaHUsl 0oJlee TOPSAYMX WIIM XOJIOHBIX YJaCTKOB, KOTOpPBIE
MOTYT CTaTh MPUUMHON HaTsDKeHMsS MaTepuaia Py MOMeIIeHU eTo
B TeMIIepaTypy OKpyKaroIiev Cpebl.

ITocre oxytaxmeHMsl, TPOM3BOAUTCS MapKMpOBKa Tpyd MeTomoMm
BIpBICKMBaHMSA depHwI. Ha MapkmpoBke TpyOsl (coryiacHo
OIpeIyCMOTPEeHHOV B -~ IIOJIOKeHmMsX  HopMbl PrEN  13476-1)

YKa3bIBalOTCs BCe O6H_II/Ie ITapaMeTpBbl, TaKVe Kak,
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HOMMHAaJIbHBIN AYaMeTp, MCII0Ib30BaHHbBIN MaTepyial, KJIacC )XeCTKOCTH,
JaTa IIPOM3BOACTBA, a TakKe WIOeHTUPUKAOMOHHAA MapKUpPOBKa
IpeAnpuUATHA-3TOTOBUTEII (mamp.
MAGNUM).

TpaHcropTep, pacIoIOXeHHbII MEXIY Pe3epByapoM IS OXJIaXHeHNs
M CHUCTEMOVI Pe3KM, YCTPOeH TaKMM oOpa3oM, 4TOOBI IIOJIyUeHHas W3
rodpuposiInka Tpyba IlepemelriajiaCb pPaBHOMEPHO C IIOCTOSHHOW
CKOPOCTBIO.

Cucrema pe3ku TpyO mmeeT HudpoBoe yIIpaBleHMe, IPU KOTOPOM
TpyDa paspesaercsi o ma3y TOPUPOBKN JJIs TOTO, UYTOOBI OOJIErdmTh

MOHTaX COeMTHeHU (ITPOKITaZIKV U My PTHI).

Pucynox 3

XPAHEHWE MATEPMAJIOB
F'O/JIOBKA rO®PUPOBLLMK MAPKMPOBLLIMK

PE34YMK
_ @ N A A d:]: ——
- = —_ e N
b v ¥ W W E
PE3EPBYAP TPAHCIMOPTEP
OX/IAKAEHUSA

SKCTPYZEPbI

Pucynox 4
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Pucynox 5

/ OOPMbI
b TO®PMPOBAHM
A

HAPYXH
A4
CTFHKA

BO34YX

BHYTPE
HHAA
CTEHKA

{ o OXNAXAEHMA

Pucynox 6
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5. F'amma npodyxyuu

Fodppuposarnsie Tpydosr MAGNUM mrs cuctem Tpybomposommos
GesHamopHBIN, corsacHo HopMme PrEN 13476-1 tum B, mMeroT pasHbIe
BapUaHThI pasMepoB, oT DN110 o DN1.200 MM.
Hanee mpWBOASATCS XapaKTePUCTUKM TPpyO B COOTBETCTBUM C
nevictBytorumy HopMmamm (Tab.5). Fodpuposarnsie Tpy6sr MAGNUM
OTBeUalOT BCeM HOPMaTMBHBIM TpeOOBaHWMSM ¥ CTaHAapTaM WU
TIpesyIarafoTcs TakkKe B BapyraHTe ¢ OOIBIIM BHYTPEHHVM /TMaMeTpPOM,

YTO IIO3BOJIAET ITOBBICUTDH VIX ITPOITY CKHYIO CIOCOOHOCTb.

Tabauya 5
PrEN 13476-1 mapr 1999 MAGNUM
DN/OD De, Mmuu De, max| E4, mun | E5, mun Di, mun Di, mun
MM MM MM MM MM MM MM
125 124,3 125,4 1.1 1,0 105 105
160 159,1 160,5 7 1.0 134 137
200 198,8 200,6 1,4 1,1 167 172
250 248,5 250,8 1,7 1,4 209 218
315 313,2 316,0 1,9 16 263 272
200 397,6 401,2 2.3 2,0 335 347
500 497,0 501,5 2,8 2,8 418 433
630 626,3 631,9 3.3 3.3 527 535
300 795,2 | 8024 a1 a1 669 678
1000 | 994,0 1.003,0] 5,0 5.0 837 350
1200 | 1.192,8| 1.203,6] 5,0 5.0 1.005 1030

(cMm. Pucyrok 6 ma cTp. 39)
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6. HopmamuBuvie mpebobBanus

HepBHe CTPYKTYpVpOBaHHBIE pr6I)I, TI0sIBUABIIIVIECSI Ha PbIHKE, ObUIN
HEeMeLIKOro IIpoms3BOACTBaA, II0O3TOMY IIepBble HOpMaTVIBHbBIE TpGGOBaHT/Iﬂ

K HUM ObUIm m3i10keHbl B cucteme DIN.

Hopma DIN16961 ommceiBaeT TpyObl ¢ BHeIIHe HIPOdIIINPOBAHHON
CTEHKOVI ¥ BHYTpPeHHEeVI IJIaAKOVI CTEeHKOV, IPU I3TOM He [Je/IaeTcs
pasiumMi MeXAy — BupgaMmu  OpodwimpoBaHMs.  DTa  HOpMa
yCTaHaB/IVIBae€T BHYTPEHHUN  OMaMeTp TpYyo, yooOHBIL IS
TUIPaBINYecKX pacdeToB, HO HeYHOOHBIN /I ompereeHns IUPUHEL
TIPOXONIKM W Il HeCTaHAAapTHBIX CHCTeM COedVHeHMs, TaK KaK He
mnpenycMaTpmBarOTCs HVM MUHUMaJIbHAsI TOJIIIVHBL CTEHKHM, HWU pa3Mep

NpoPVIMpPOBaHMS.

B IOTIOJTHEeHVe B 1996 BBIXOIUT HOpMa DIN 16566,
B KOTOPOW IpeljlaraeTcsi cxeMma pasHbIX HOpodmiient (3alojIHeHHBIX W

HyCTbIX) " YKa3bIBalOTCsI MVHVMAaJIbHbBIE BeJIMYMHBI TOJIIIVHBI CTEHKVI.

Taxke cpenu eBpomlercKuX HOPMATUBOB, MOXXHO BbIIEINUTb HOPMY,
IIOATOTOBJIEHHYIO CEN TC 155, CTaBIIIYIO
PrEN 13476-1 B nrone 2000.

Hopma oTHocuMTCcs K TpyOOmpoBOgaM B TpPyHTe Il OTBeleHMs

3arpsA3HEeHHBbIX BO/I 6e3HanopH0171 KaHaJIM3anmm C ITIOMOIIIBIO

CTPYKTYPUPOBaHHBIX TpyO 3 I1BX-Y, 11 n I1o.

B oTOoM HOBOM MeXAyHapOgHOM CTaHOapTe,  OIpeledIoTCA
7IBé HOMUHAJIBHBIX Cepuu TPyOOIpOBOAOB: CTaHIAPTU3UPOBaHHBIE ITO

BHyTpeHHeMY pasMepy
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(DN/ID) 1 crangapT3MpoBaHHBIe 10 BHellTHeMy pasMepy (DN/OD).

Taxke  BaxHOM  #BiIgeTca  Kilaccudwmkanmsa  PrEN - 13476-1

Y CTaHAapTU3aLys mpoduien, KacaTeJIbHO PUCYyHKa 1 pa3MepoB.

IMpodwnm Tmma A wmMeroT obe IIajKue CTeHKM (BHYTPEHHIO W
BHEIITHIOW), COeIVHeHHEIe 10 TUIIy CaHABUY C IIOMOIIBLIO HAaCIOeHs
HEeCKOJIbKIX CJIOEB, B TO BpeM:ia KakK HpO(bVU'H/I TUIIa B
MIPeZICTaBIIAIOT cOOOTT TPYOBI C OITHO TTIafKOV BHY TPEHHEeV CTeHKO 1

BHEIITHeV HeIJIaJKOVI CTEHKOV, TaKOV KaK y To(pUpOBaHHEIX TPYO.

TF'odpuposarnsie Tpyosr MAGNUM mpomsBeieHBl B COOTBETCTBUM C
HopMomt PrEN 13476-1, u cragmaproM BHelHero nuamerpa (DN/OD),
T B.

Cpenn xapaKkTepWCTUK, omMcaHHBIX B HopMe PrEN 13476-1, ocobyro
BaKHOCTB IMeeT omperiesieHe KOJTBIIEBOTI JKeCTKOCTY
(SN), mapameTpa MoOKa3bIBaIOIIEro MIPOYHOCTh TPYOBI ITO OTHOIITEHIO

B BHEIIIHEV HarpysKe.

CorjtacHo  HOpMe  yCTaHaB/IMBAIOTCS — CeAylolyie  BeJIMYMHEL
KOJIBITEBOW JKeCTKOCTU:

a1 DN < 500 MM SN4 - SN8 - SN16;

a1 DN > 500 mm SN2 - SN4 - SN8 - SN16.

CooTBeTCTBYIOIIMM  CTaHJApPTOM I OHpefdesIeHNs  KOJIbLeBO
xectkoctu gpistercss EN 1SO 9969, paccunrsBarommin semunnay SN
Ha OCHOBe WCITBITAaHUM IO Harpy3Ke TPYOBI TP MTOCTOSTHHOV CKOPOCTY
10 medpopMUpOBaHU BHYTpeHHEero IraMeTpa TpyOsI 10

3% oT HavaJIbHOTO pasMepa.

Besmrumaa SN omrperierisieT KoJIbIIeBYyI0O )KeCTKOCTb TpyOs! B KH /M2,
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Hanee B Ta6m/max ITPUBOASTCA q)I/IST/I‘IeCKT/Ie " MexXaHun4deckKue

xapakrepucTuk rodpmposagusix Tpydo MAGNUM pjis cToxos
corytacHo PrEN 13476-1 wrostst 2000.

dusnueckme xapakrepuctuku [12 Tpyo.

Xapakrepuctuka ([Ipenmmicanvis [Tapametpwr ncnbiranust | CooTBETCTBY
oIast HopMa
X-ka Bermrana
Oven test Ha TpyGe me mopkmo|Temmepatypa (110+2)°C 1SO 12091
ObITH nedexTos,|Bpems norpyskenns|
[PaspbiBOB, e<8 MM|
BBIITYKJIOCTEVI u e>8 MM 30 MUH
60 MuH
Melt Index MaxkcumaribHoe Temnepatypa 190°C 1SO 1133
oTyIune ot{Harpyska 5 Kr
[FrauasIbHBIX
napamerpos iniziale|
0,25 / 10 Mmun
€ MaKCMMaJTbHas TOJIIMHA CTEHK Y TPy Obl
45
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Mexannueckme xapaktepuctuku [19 Tpy0.

Xapaxkrepucruka | ITpenmmcanms INapamMeTpsl MCIIBITAHMS CooTBercT
ByIOIIIAst
HOpMa
XapakTepucTmkmu Besmunna
KompiieBast > yKa3aHHOI B Cormacnao ¢ EN ISO EN ISO
JKECTKOCTB Ky1accumKaImm 9969 9969
VicriprTanme Ha TIR <10% EN 744
ymap TemmepaTypa 0°C
Vcmosmst Boma/Bo3myx
Goex d9o0
Macca Oovika
DN110 0,5 Kr
DN125 0,8 Kr
DN160 1,0 Kr
DN200 1,6 Kr
DN250 2,5 Kr
DN=315 3,2 Kr
BricoTa mageH s
DN110 1600M™M
DN >125 2000 mm
Kombriesast  [Hopmasibroe CIUTIOIIIe HHOCTD 30% Dem EN 1446
rMOKOCTh VICKpUBJIeHVIE,
OTCyTCTBUE
TpernH ocsie
OKOHYaHVIS
icTIbITaHM S
Bemvanaa <4 mocite Cornacno EN ISO EN ISO
9967
TIOJI3y4eCcThb oTHesIeHNs Ha 2 9967
roxga
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7. 3nax coomBemcmbBus rfa n. 287

VITarmbgHCKUIT  WHCTUTYT TIOJVMMEPHBIX MaTepuasoB, ITPUM3HAHHBIN
COTJIacHO Hexpety ITpesupentTa Pecrry6rmikm Ne 120
or 1/2/1975 w momyumsimmy monHomoumss UNI kak yupexmeHme,
TpucBauBaroliee 3HaK COOTBETCTBUS B O0JacTM MaTepuasoB U3
TJTacTyKa.

s momyvyenmss 3Haka CcoOOTBeTCTBMA PlIP/a  [OIycKaloTcsi Bce
OIpeAnpubaTHs, U3roTaBIMBalole IIpoayKumo coriacHo PrEN 13476-1
VIFOJISE

2000, obs3yrommmecs UCTIONTHATH YCIIOBWS, YKa3aHHBIe B yCTaBe.

3Hak cooTBeTcTBMs PlIP/a TpucBamMBaeTcsd TI0CiIe - ITPOXOXKIEHM
HeCKOJIBKIIX IpeaBapuUTesIbHbIX OCMOTPOB IIPOM3BO/ICTBA,
KOHTPOJIMPYIOIIMX  IOApas3de/leHuil  OTHOCUTEJIbHO — IIpUMeHSeMbIX
METOJIOB ¥ TOYHOCTM JIaOOPaTOPHOV amlmapaTyphl, a Takke IPOBEPKN
KOPPeKTHOro (PYHKIIMOHUPOBAHM CUCTeMBbI coeflHeHus (MydTa mim

CTaKaH + ITPOKJIaZIKM) COTIaCHO MPeACaHIsIM HOPMBL

®upme UTANIbAHA KOPPYIATU mpucBoeH 3Hak cooTseTcTBud PlIP/a n.
287 s TpyOOmTpoBOIOB:

MpUCBOEH 3HaK COOTBETCTBMSI Ha TPYOb:
- M3 cTpyKTypupOoBaHHbIN - pr EN 13476

Ne 287
CM. BeCTHKK 1.1.P.
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8. T'udpabauuecxkuil pacuem

Pasmepsl TpyO, HpOIyCKHas CIOCOOHOCTb M CKOPOCTb OBVDKEHUS B

3aBUCUMOCTIMI  OT

KJTaCCMYeCKVIM

HaITOJIHSIeMOCTII ¥ YKJIOHQ, pacCUMTbIBAIOTCS

METOIOM bazena.

ITpu pacuete TpyOOmpoBOMOB WMCIONB3yIOTCA ypaBHeHMe Illesu m

dopwmyiia basena. Vicriosibsyemble mepeMeHHEIe:

Tabauya 6
INepemennas Enlizm Omnmcanne
Q m3/s IIPOITYCKHAs CIIOCOOHOCTH
\% m/s CKOPOCTh
S m2 TUTOIIA/Th CeYEeHM S TTIOTOKa
P TUIVIHa CMOYEHHOTO IepyuMeTpa TPyObl
Rp TVMApaBINdecKuil pagiyc, 13 oTHomeHvs S/P
i YKJIOH TpyOoIpoBoza
c K03 pUIVIeHT MepoXoBaTOCT TPYOOIpoBoaa
V=K\R,i
~ 87\R,
1+ B+

ITporryckHag crrocobHOCTh paBHa!

Q=SV
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SameHsieM B IIepBOM ypaBHEHUN BEJIMYUMHBI,
IIOJIy4MM, YTO BEJIWMYMHY IIPOIYCKHOM CcIOCOOHOCTM Q  MOXHO

IIpeacTaBuUThb B BUE:

0. ¥ SR, \[i
\/R_h+c

st yxiona i = 1% = 0,01 dbopmysia yriporaercs 10:

87 SR,
Rh Y

Q=

B ciaywae wmCHosIp30BaHMS — IIOJIMOTWIJIEHA BBICOKOTO  JIaBJIEHNS
K03 PpurmenT mepoxosaTocT paseH 0,06. B mpumMepHBIX pacuerax

ucrosnb3yeTcs Kosddurment 0,1.

HeobxoguMo  OTMeTWTH, UYTO I APYIMX BUAOB TPYyOOITPOBOIOB
K02(PpuIIMeHTEl HIePOXOBAaTOCTM BBIIIE, UeM IIPW WCIOJIb30BaHUU

nommaTiieHa (Tao. 8).

J71g yKIIOHA, OTJIMYHOIO OT BeInumHbl 1%, IIpornycKHas criocoOHOCTh

Q' 1 ckopocThb V' paBHBI:

o=qio\i v=vio\i

Bermumba dakTopa kouBepcyu 10Vi MPUBOAMTCS B MPVIIOKEHHBIX

Tabmmiiax (Tab.7).
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Suauenus 10Vi s ykj10HOB 0T 0.1 %0 5, 100%o0

Tabauya 7

i% | 10\i i% | 10\i i% | 10\[i
0,1 0,100 5,2 0,721 16 1,265
0,2 0,141 5,4 0,735 17 1,304
0,3 0,173 5,6 0,748 18 1,342
0,4 0,200 5,8 0,762 19 1,376
0,5 0,224 6,0 0,775 20 1,414
0,6 0,245 6,2 0,787 22 1,483
0,7 0,265 6,4 0,800 24 1,549
0,8 0,283 6,6 0,812 26 1,612
0,9 0,300 6,8 0,825 28 1,673
1,0 0,316 7,0 0,837 30 1,732
1,2 0,346 7,2 0,849 32 1,782
1,4 0,374 7,4 0,860 34 1,844
1,6 0,400 7,6 0,872 36 1,897
1,8 0,424 7,8 0,883 38 1,949
2,0 0,447 8,0 0,894 40 2,000
2,2 0,469 8,2 0,906 42 2,049
2,4 0,485 8,4 0,917 44 2,098
2,6 0,510 8,6 0,927 46 2,145
2,8 0,529 8.8 0,938 48 2,191
3,0 0,548 9,0 0,949 50 2,236
3,2 0,566 9,2 0,959 55 2,345
3,4 0,583 9,4 0,970 60 2,449
3,6 0,600 9,6 0,980 65 2,550
3,8 0,616 9,8 0,990 70 2,646
4,0 0,632 10 1,000 75 2,739
4,2 0,648 11 1,049 80 2,828
4.4 0,663 12 1,095 85 2,915
4,6 0,678 13 1,140 90 3,000
4,8 0,693 14 1,183 95 3,082
5,0 0,707 15 1,225 100 3,162
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Tabauya 8
YCJTIOBVIAA CPABHEHVIS

ABcomoTHas MIepOX0BaTOCTh — KO3 UIMEHTH pacdeTa — IpeayIpexaaoye KodddumeHTs

MATEPUAIJIbI KOJIBPYK KOJIBPYK MAHHUHT | BAJTBAMC BA3EH

o0biunble TpyObI|K cetn

Hosast crainb 06-1 85 130-140

Cr. okp. wiactukoM Ho. |02 2-4 100 140-150

Cr. OuTyM. HOB. 0,6-1,2 %5 130

Yyrys HOB. 2-4 80 80

YyryH OuryMm. HOB. 0,6-1,2 |2-4 85 %5

HoB. uyTyH IOKp. IHOKP. 1 83 %

HeHTpudyrup. 6eToHOM

HenTpudyrup. 6eron HoB. |1 25 9% 145 023

Ttapgk. 6eToH HOB. 06-1 3 Q0 100 023

I'py©0. GeToH HOB. 3-4 4 80 80 046

ber. crpour. HOB. 3-4 4 73 0 036

OubpobeT. HOB. 06-1 1-15 100 145 006

Kepammnka HoB. 12-19 2-25 68 - 80 90-95

TTACB HoBBIT 1 - 2/15-25 80-90 130-140
(ueHTpud.
)

DKCTPyOUp. IWIACTUK 006 025-05

Okerpyaup. 11D 006 025-05 105 150 006

CTpyKTypUpOBaHHBIN 0,2-05 06 95 135

crmp I1D

TodpuposasHbII 0,06 0,25 - 0,5 105 150 0,1

CTPYKTypupoBaHHbIn 1D

T1BX 006 06 %5 135

ATV s skeTpyamp. wiactvk. Tpy6 (I12) cumraercs (s K = 0,25 npospaunas Bojia

[IPOTSDKEHHBIX CeTeVt):
K =0,40 mpospauHas Boja
C CyCﬂeH,ELleOBaHHblI\l]/I
JJIeMeHTaM
K =0,50 3arpssHeHHbIe
KaHaJIM3allMIOHHbI€ BOJIbL
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[TpumMep ruapaBIMdecKoOro pacdera s Tpyoomposoga n3

rodpupoBaHHON TPYOBI
MAGNUM DN 315

Bzt TpyGBI | Todpuposannas Tpy6a MAGNUM
R e———vee (vm)
BryTpennu auamerp D 212 (vm)
Victon %o 10 Ilepoxosatocts 0,1
h/D | BbicoTa 3anonHeHus h S Rn K Q Vv
MM cm® cM nlc m/c
0,00 0,00 00| 00 | 000 [ 0,00 0,00
0,05 13,60 10,9 0,9 | 42,18 0,43 0,40
0,10 27,20 30,2 1,7 | 49,41| 1,96 0,65
0,15 40,80 54,7 2,5 | 53,40| 4,64 0,85
0,20 54,40 82,7 3,3 | 56,05| 8,40 1,02
0,25 68,00 113,6| 4,0 | 57,97 13,15| 1,16
0,30 81,60 146,6| 4,6 | 59,44| 18,79| 1,28
0,35 95,20 181,2 5,3 | 60,59| 25,19| 1,39
0,40 108,80 217,00 5,8 | 61,52 32,23| 1,48
0,45 122,40 253,6/ 6,3 | 62,27 | 39,76| 1,57
0,50 136,00 290,5| 6.8 62,88 | 47,64| 1,64
0,55 149,60 327,5| 7,2 | 63,39| 55,71| 1,70
0,60 163,20 364,01 7,6 | 63,79| 63,81 1,75
0,65 176,80 399,8/ 7,8 | 64,10 71,75| 1,79
0,70 190,40 4345/ 8,1 64,34 79,34| 1,83
0,75 204,00 467,5| 8.2 64,49 86,36| 1,85
0,80 217,60 498,3| 8,3 | 64,56| 92,54| 1,86
0,85 231,20 526,4| 8.2 64,53 97,57| 1,85
0,90 244,80 550,8| 8.1 64,39 100,9| 1,83
0,95 258,40 570,2| 7,8 | 64,05 ?01,9 1,79
1,00 272,00 581,1| 6.8 62,88 25,29 1,64
52
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[Tpu rumpaBIMdeckoM pacdeTe TPyOOITPOBOIIOB TakKxKe MCIIOIb3YyeTCs

metog [Tpanamia-Konbpyxa:

riae Re —umcio PemHosbica, onipesiernsieMoe 110 popmyie:

vx D,

Réim———1

V3 ypaBHeHM AJIS IIOCIIeNYIOIINX PEeIIeHVI BbIIerIsieTcs BeJIMaHa A

(k023 PprIIMeHT HOTepN HAIPY3KM), MCIIOIb3yeMas B!

A= Ax v?

Vcrionb3yemble cvMBOJIBI TpuBomsTca B Tabmuie 9 ¢ ykasaHueM

BEeJIMYVIH.

Tabauya 9

2xgx Dy

ITepemenn EaVism Omnncanmne
ast

Koad¢. norepn Harpyskm

AbcommoTtHas mepoxosaTocTs (0,2)

g <| x| >

M2/c Kunematmueckas Bs3kocTb (1,142 x 10-6)

M BryTpennuin quamerp
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9. BzaumodeincmbBue mpyodvL u epynma

TpyOompoBoznpl, pasMelraeMble IpW IPOK/IagKe TOHHEIS WIN B
HacCbIOM, IIOABEPTalOTCs BHEIIHEV Harpyske, CBA3AHHOW C BECOM
TPYHTa M COOPYKeHWV Ha IMOBepPXHOCTM (CTaTudeckas Harpyska), a
TakKKe C BecoM Ipoe3KalIIMx BOMM3M 0T TpyOomposona

TPaHCIIOPTHBIX CPENCTB (OMHaMMU4YecKas HarpysKa).

B ciyuae pacrosioxeHVss TpyObl BHYTPU I'PYHTa M PV AEVICTBUM Ha
Hee CWJI BHeITHeW HarpysKu, HabJfoaeTcs B3aMMOJIEVICTBYIE MeXITy

TpyOOT, 3aITOJTHSIOIIVIM TPaHIIIel0 MaTepyaIoM U CTeHKOV TPyHTa.

B crygae xectkmx TpyO, medopmarivs dBiiseTcs He3HauYUTeTbHOT,
MpakTUYecKy HYJIeEBOM B HEKOTOpBIX ciydasx. Ormop rpyHTa
IIOMOTaeT YMeHBIIWUTL HaTsDKeHWe CTeHKM, CBsA3aHHOe C OOKOBOV
Harpyskou rpyHTa. KpoMe Toro, B cjiydae >XecTKux TpyO, BenduHa
Harpy3KM BBIIIle, 4YeM B TMOKMx TpyOax, ¥ KOHIIEHTpUpyeTcs B

BepXHeV 1 HVDKHEV YacTH, IIepexo/Is Ha IIPOrud CTeHOK.

HeobxommMo yuecTb, 4TO Ocazka IpPyHTa BOKPYT IIPOJIOKEHHBIX TPyO
OTJIMYaeTCs IIPYU XXEeCTKMX TpyOax OT rMOKMX; a MMEHHO, B Cilydae C
KECTKMMM TpybaMmm ocajka IPOVCXOOWUT OTHOCHUTEIIBHO Kpaes
TpaHIIey, a Ipy I'MOKMX TpyOax OTHOCUTEIIFHO IeHTpa TPaHIIIen.

B co1yuae wcnosnb3oBaHMS IMOKMX TpyO mHedopmanms MOXeT
OOCTUTaTh CYILIECTBEHHBIX 3Ha4YeHWI: OTIOp MaTepmasia OOKOBOMI
OTIOPBI TIpeBpalliaeTcsi B orpaHuuuTens nedopmarvm (Puc.8).

Harpyska ymeHbIIaeTcs,
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npu OoJjlee paBHOMEPHOM paclipelelleHn IpyHTa ¥ Iipeobpasyercs B
ycuime coxkaTus. Takmm oOpa3oM, BO BpeMs MOHTaXa HeOOXOIVIMO
noouTeCs JOCTaTOYHOIO oTIopa, YKpeIms
GoKoBEIE TTOAATIOPKY

COOTBETCTBYIOIITMM 00pa3oM, /IJII OrpaHMYeH s TedpopManmm.

Pucynox 8

Yem Oosmbllle «TBEpPAOCTH» MaTepuasia 3aIloJIHEeHUS W CTPYKTYPBI
BOKpYyr  TpyOBI, TeM  0oJbIlle  CTAaHOBUTHCS  YCTOMYMBOCTD

TpyOOmNpoBO/a K BHEITHMM Harpy3KaM.

BsaumopericTBire  cucTeMbl  I'DYHT-HaIlOJIHEHME — HaXOAWUTCA B
OTHOIIeHWI K YIPYrocTM TpyHTa 3alojIHeHUs W B IHIpsAMON
3aBUCHUMOCTM OT CTeleH) YIUIOTHeHMs, UM OT YIPYIOCTU CTeHOK
Tpanmen. s cHwKeHUs ngedopMamivi ¥ HaTSKeHMs, XXeCTKOCTb

OKPY>KEHM: 10JDKHA OBITh O0JIbIIe JKeCTKOCTM TPYOHL.
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s rubkmx TpyO, Kak ImpaBwiIo, mcnoib3yercsa Meror lllnenriiepa, B
KOoTOpOM y4dyurbiBaeTcd, quTo rmbKoCTh TpyHTa He ABJIACTCA
TTOCTOSTHHOW, TIPY 3TOM ITOCTOSTHHOVI SIBJISIeTCS cedeHve (ITOJTydeHHO
B pe3yiIbTaTe IIpornba Ha paguyc TpyOoIpoBoma).

Hewmerkass Hopma ATV-A 127, B cBOIO odepenp, IIperjaraer Oosee
CJIOKHBIVI pacyueT, B KOTOPOM WCIOJIB3YIOTC AuddepeHInpyemMble
BeJIMYMHBI TMOKOCTM B 3aBUCUMOCTM OT TPyHTa IOAIOPKM, TPyHTa
HarloJHeHMs Hajl TpyOow, rpyHTa cOOKy TpaHIIIeM ¥ TPyHTa Ha JTHe

TpaHIIen 0e3 JI0XKa IJII IPOKIIaIKMA.

ITpuHMMas Bo BHMMaHMS JaHHBIe BUBI pacdeTa, MOXXHO yBUIeTh, KaK
BOXHO HaWTW OaJlaHC MeXOy JKeCTKOCTbIO TpyOBl M BHEIIHeN
Harpyskoil Ha Hee, K KOTOPOW BO BpeMs MOHTaXa J00aBIISIOTCS
BO3OEVICTBVIA, CBS3aHHBIE C 3aChIIKOVI TpaHIIEW, YIUIOTHEHUEM
MaTepuasa 3achIlIKM; TaKMM OOpasoM, CUTyaluss TIpU 3aKPBITUN
TpaHIIen SIBJISIETCS KPUTUYECKOVI 110 CPaBHEHWMIO C CPeaHeCPOUIHOM U
IJINTEJIbHOV IIepCIIeKTMBOI, BO BpeMs KOTOPbIX TIPyHT OymeT

OOITIOJIHUTEJIbHO YIIIOTHSATBCA.

B ciyuae xectkmx TpyO MaTepmas 3amosiHeHUs He OyrieT gaBaTh
sddexTa HogaepXXKM, KaK B cilydae ¢ IMOKmMM Tpydamm. PaboTsl mo
YVIUIOTHEHUIO TIPYHTa, CBA3aHHBIE C PE3KMMU OMHAMMUYECKVIMU
HarpyskamMm ¥ BuOpaument u IIpoBOoAMMBIe 0Oe3 coOiomeHMs Mep
IIPEIOCTOPOXKHOCTY, MOIYT IPMBE3THM K KPWU3UCHBIM MOMEHTaM
(n3momam, nporubam, paspbiBam).
['iOxme TpyOBI, HaOpPOTWB, PV TaKMX Harpys3Kax HeMOHCTPUPYIOT

3JIaCTUYHOCTD ¥ OTIIOP OKPY>KaOIero rpyHTa.
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10. Pacuem degpopmayuu

Kax MBI yXe Bumenu B HpeOblIyIIMX IIYHKTax, CUCTeMa IPYHT-
TpaHIIIes B3aVUMOJIEVICTBYeT C TPYyOOIPOBOMIOM, TIO[BEPrafoIIMCs
BHeIIHel  Harpyske ¥  OTKJIOHSOIIMMCA  OT  gedopmaiuin.
YpaBHeHIe, coepikaliiee pacdeT AedpopManiy rodpprpoBaHHBIX TPYO
MAGNUM, gBisgerca KjacCMYeCKMM ypaBHeHMEM II0 MeTOHy
[nenrnepa, B KOTOPOM HaHHBIE O TPaHILEN, MaTepuasle 3allOIHEeHV
¥ VIUIOTHEHWM He IIPUCYTCTBYIOT HAIIpAMYIO, HO BXOHAT B pacdeT

VICIIOJIb3Yy eMbIX (PaKTOPOB.

AD (dg x Py + P x K,
¢~ 8xSNsy+ 0,061 x E’

rme:
Ilepemennasa) EOUsm | Xapaxmepucmuxu
ADe MM VI3sMeHeHe BHEIITHETO AyaMeTpa MOf, eVICTBIIeM
BHEIITHEV HarPy3Ku
d; DakTop ysenmmuenus Harpysku (1,5+2,0)
Py H/m CraTuyeckas Harpyska rpyHra
Py H/m HyHaMuueckast Harpy3sKka OT IepeBVDKeHU
K TTocTostHHAS THO
SNso kH/m? [onrospeMeHHas KojblieBasi )XeCTKOCThb
E' kH/m? MomeHT ceueHms rpyHTa

Pesynbrar paccumraHHON TakuM oOpasoM medopManmi IOJDKeH
VMeTb KO3 PUIIMeHT MpopaBiIvMBaHMSA MeHee 5% BHEIITHET O

AviaMeTpa.
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10.1 Cmamuuecxas nazpysxa

Crarndeckas Harpyska, KoTopas AeicTByeT Ha TpyOy, 3aBUCUT OT Beca
TpyHTa, IIOKpPbIBAIOIIEro pr6Y’ YMHOXEHHOI'o Ha HOHPaBO‘IHBIVI
KO3 PUIIMEHT, 3aBUCAINII OT XapaKTePUCTUK IIOUBBL M FeOMeTPUn

TpaHIIeNn.

Pp=Cxy;xD,xB

e

Ilepemennas| EoMs | Xapakmepucmuxu
M
P, H/m CraTuyeckas Harpyska rpyHra
c Koaddunment narpysku rpyHra
Yt H/m® | Croenmdwraecknit Bec MaTepyaia 3arloIHeHVs
D. M Buemmavm guameTp Tpy OB
B M npwHa TpaHIIeN 0 BepXHeMY CBOILY TPYOLI
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Bemmumna C montyuaeTcs m3:

( 2xKxuxH
. B
l=e
C =
2xKxp
1-sen g
K p—
1+ senq
rae.
Ilepemennasn| EoMsm | Xapaxmepucmuxu
C Koad dpumprenT Harpyskm rpyHTa
K Koad pumment Panxmnaa
H KoaddbummenT Tpermst MeXay MaTepyaaIoM HaIlOTHEHVIS
v OOKOM TpaHIIIen
P rad Yron BHyTpeHHero TpeHus MaTepuasa
H bt BricoTa TpaHIIen, MsMepeHHasl 10 BepXHeMY CBOIY
TpyObI
B M Ivpuaa TpaHIIen, M3MepeHHas II0 BepXHeMY CBOILY
TpyOBI
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10.2 [Junamuueckas nazpyska

Harpyska, cBA3aHHasg C TIIepefBVDKeHMSMU ¥ Harpyskom Ha
TTOBEePXHOCTH, [00aBiIsieTcs K CTaTUYeCKOV HarpysKe U BIMsSeT Ha
pacuer nedopmanmm TpyOBbL.

B ommcanHBIX (popMysIax WMCHOIB3yeTcss Harpyska moBepxHOCTU Q,
YUUTBHIBAOIIIAS AVHAMUYIECKYIO HarpysKy, CBSI3aHHYIO c
TepeABIDKeHMAMY, W CTaTUMYeCcKyl0  HarpysKy, BKIIIOYAIOIIYIO
BO3/IEVICTBME YCTAaHOBOK ¥ IIOCTPOEK Ha TpaHIIeo (3gaHusd W T.IL.)
Dopmyita st pacdera Harpysku
TTOBEPXHOCTM OTHOCUTCS K Teopum DbyccuHecka, TIO KOTOpOU
paccunThIBaeTcs BepTMKaJbHOe JaBjieHle, CBsi3aHHOe C HarpysKou

IIOBEPXHOCTM Ha KaKyI0-7IM00 TOUKY MOJ] 3a1aHHOV INIOCKOCTBIO.

IxQ 1
o, = % -
2xmx H? r
1+ |—
57— o B

re.
Ilepemennas) EOUsm | Xapaxmepucmuxu

Py N/m HyHaMirueckast HarpysKa

c N/m? Beprukanenoe gapienve

z
N O0mas HarpysKa IOBePXHOCTV
r m TF'opusoHTaIbHOE PacCTOSHVIE 10 TOUYKY HATPy 3K
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BeprukasibHOe [aBjIeHMe CUYMTAETCs PABHOMEPHO pacipeiesleHHBIM
IO LIVpPWHEe, PaBHOV I'OPM3OHTAIBHOMY AMaMeTpy TPyOBI M oOIiert
BBICOTHI.

CorytacHo dopMyIIaM ycTaHaBJIMBAETCS, YTO AMHAMMUYECKas HarpysKa
yMeHbIIaeTcs IIpu KBagpare I‘HY6V[HI>I IIOKPBITHS, IIOSTOMY Harpys3ka
npuoOpeTaeT pellatolliee 3Ha4Y€HE PV BBICOTE ITOKPBITHS MeHee 2 M.
Kpome Toro, nmHammueckas HarpysKa He SBJIS€TCS IIOCTOSHHOT,
[I03TOMY IIPVHSATHE ee B pacueTe B KaueCTBe IIOCTOSHHOV IT03BOJISET
HOJIy4nTh OOJlee KOHCEpPBATMBHBIE pe3yJIbTATBl IIPU  pacueTe

nedopMarnm.

10.3 Veos noodepixku

ITocrossHHasA BesIMUMHA AHA 3aBVICUT OT BeJIMYMHBI yIjla IIOAAepPKKNU
(yrma omopel, OOBIYHO YyKa3blBaeMOrO KaK 2a) W OIpemesiercs

SKCIIepMMEHTaIbHO.
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Bemmumna Ky cBsiZama ¢ aKKypaTHOCTBIO —IIOATOTOBKM  JIOXa

POKJIaJKN.

KernaTtepHO, TOATOTOBUTE JIOKE ITPOKIIAZAKNM TPyOOIpoBoAa Tak,
9ToOBI yron mopmepXku Opi1  Oospbmre  90°, UTOOBI  AOCTUYB
MaKCUMaJIbHO BO3MOXKHOI MOAIEeP KK (180°)
TPV aKKypaTHOM YIUIOTHEHUY OOKOBOTO IpyHTa.

Bemmaunasr Ky, ykazaHHBIE B TabimIiaX, MOTYT 3aMeHSATh Ha BeJIMUVHE

YIJIOB IIOOOEP>KKYU, OTIMYHbBIE OT YKa3aHHBIX B Ta6m/1uax.

10.4 [laumenvHas koavyebas sxecmrkocme

Kompuesass  xectkocts  (SN)  TpyOBl ompenessercsas  COIJIACHO
pPrEN 13476-1 w3 cravgapra ISO 9969 u paccumTbiBaeTrcs Ipu
VICITBITAaHWMY Ha IPOrMO IIpy IIOCTOSHHOV CKOPOCTU OO0 HedopMarium
6ostee 3% OT BeIMUYMHBI BHYTPEHHETO IraMeTpa.

Benmuunna IJINTEJIbHOM KOJIBLIEBOL JKeCTKOCTU CBs3aHa C
KpaTKOBPEMEHHO KOJIbIIEBOVI KeCTKOCTBIO B TAKOM JXe OTHOIIeHUM,

KOTOpOe CyIeCTBYeT MeXxy MomyssiMu yrapyroctu (0,395).
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10.5 Mody.1v useuba epynma
MO,ZLyJ'H) msruba I'pPyHTa WM MOAYJIb COIIPOTVBJIEHVA, 3aBUCUT OT
BUIa n CTeIIeHn YIUIOTHEHVA rpyHTa.

OH sBJISIeTCS IIOCTOSIHHBIM JIl BCeX AraMeTpoB pr6, IIpmHsTad

kimaccudukarusgs ASTM 2487 (cm. maparpad 9.9).

10.6 Hannwie o pasuvix Budax epynma (Tao. A)

Twun rpynTa Vnensubiin Bec|yTrox ctupaHusaKoadduiyest
rpyHTa MaTepuajia 3aChIIKI PankuHa
H/ M3 ¢° ¢ rad K

Turc 19.600 18 0,31 0,53
Cyxas rimHa 15.700 22 0,38 0,45
Brraxxuas mimmHa 19.600 12 0,21 0,66
Cyxasi j1erkasi 3emys 12.750 12 0,21 0,66
Cyxast yrpamOoBaHHast 17.200 15 0,26 0,59
3eMJTSI

3emJIsiHa s HaCBIIIb 15.700 31 0,54 0,32
CuiipHO yTpaMOoBaHHAs 18.150 32 0,56 0,31
3eMJITSI

BriaxxHas yTpamOoBaHHas 19.600 33 0,58 0,29
3eMJTSI

Tapka 17.200 25 0,44 0,41
Tanbpka ¢ meckoMm 16.700 26 0,45 0,39
Cyxasi XupHas IJTHa 15.700 14 0,24 0,61
Braxmas xupHas IMHa 20.700 22 0,38 0,45
I'ps3B 15.700 25 0,44 0,41
Kpymnnas rasmpka 17.200 37 0,65 0,25
Cyxor1 recox 14.700 31 0,54 0,32
Y1paMboBaHHBIV IIECOK 17.200 33 0,58 0,29
MoxkpeIt iecok 18.700 34 0,59 0,28
bymeoxkEVIKI 15.700 37 0,65 0,25
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Ilannovie 0 pasuvix Budax epyuma (Tao.B)

Twn rpyHTa Yrosn ctupaHus MaTepuaia
3aChIIIKN ¥ TPaHIIen
H
T'mric 0,33
Cyxas mHa 0,41
Brraxxuas mmmHa 0,21
Cyxasi y1erkasi 3emys 0,21
Cyxast yrpam0OoBaHHas 3eMJIst 0,26
3emJIsiHa s HaCBIIIb 0,60
CuiipHO yTpaMOOBaHHAs 3eMJIs 0,62
BriaxxHas yTpamMOoBaHHAsT 3e M1 0,65
Tanbka 0,47
Tanpka ¢ meckoMm 0,49
Cyxasi XupHad IJIHa 0,25
Braxmast xupHas mIvMHa 0,41
I'ps3B 0,47
Kpymnnas rainpka 0,75
Cyxor11 recox 0,60
YTpamOoBaHHBIN IIECOK 0,65
MoKprITt Tecok 0,67
bymeoxkaEIKI 0,75

10.7 Haepysxka om mpaHcnopmupobku

Kitacc Harpyskmn Ob1as Harpyska (kH) | Harpyska Ha xoseco (kH)
Tsoxenevn TpaHCHOPT 600 100

Cpennnit TpaHCHIOPT 450 75

Cpennniz TpaHCTIOPT 300 50

Jlerxmm TpaHCIIOPT 120 20

Jlerkmv TpaHCIIOPT 60 20
ABTOTpaHCIIOPT 30 10
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10.8 Bausnue yeaa noodepkku

20 0°

90°

120°

180°

K 0,110

0,096

0,090

0,083

10.9 Mooy conpomubaernus epyrnma

ASTM 2487

Kommanms Matnans. OduiiaibHbI IpeacTaBUTeNb.

Marepuan Marepnan yrpamMOoBaHHBIV
HACBIITHIO
WMumexc Proctor <85% 85+90% >95%
OTtHOCUTEIbHAS TIOTHOCTD <40% 40+70% >70%
I'pynr E' (H/™mm2)
Hwuskast 3epHMCTOCTD; 0 0 0 0,35
TPYHT CpeTHeV Vi HU3KOM
TUTACTUYHOCT
Hwskast 3e pHMCTOCTS 0,35 1,38 2,76 6.9
TPYHT CpelHeN 1 HU3KOM
wiacTUIHOCTN MeHee 25%
KPYTHBIX YaCTHUI],
Hwskast 3e pHMCTOCTS
TPYHT CpelHeN 1 HU3KOM
wiacTuaHoCcTM Goee 25% 0,69 2,76 6.9 138
KPYTTHBIX YacTUIL ;
TPYHT KPYITHOV 36 PHUCTOCTN
Gostee 12%
MEJIKVMX YaCTUIT
Kpymnas sepHUCTOCTE, MeHee 0,69 6.9 138 20,7
12% wMeTKMX 4acTuIL
CpenHee 1o pacKoImy 6,9 0 0 0
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10.10 IIpumep pacuemo8 01umervHoti dehopmay,uu
045 no03eMHO1l npoksadku mpyoonpobodob

ITpoBepka pmedopmamum IIom HArpys3kom TrodpupoOBaHHBIX TPyO

MAGNUM. Pacuersl 1mpousBefleHBI IIO

7St TMOKMX TPYO.

PasmepsI TpyOBI

Homunarvhoiii ouamemp mpy6s. (6 mm)

Koavyebas sxecmxocms coeaacno EN 1SO 9969 (6 kH/m2)

[HanHbIe packomna

Pasmeput packona

MTupuna, usmepennas no Bepxuemy c6ody mpyoot (6 m)
Buicoma, usmepennas no epxremy c6ody mpyouvt (6 m)
T'pyum 3aceinku u cnocob pacxkona

Voeavruiii 6ec mamepuara sacoinku (6 Hlm3)

Veoa Buympenneeo mpenus mamepuaia sacsinku (6 °)
Kosgppunuenm mpenus Mexdy mamepuasom saceinxu u crienxamu packona
Daxmop ecmecmbernno2o YyniomHeHus

Veon noddepxxu (6 °)

Ilocmosnnas ona (pacuemuas Besununa)

Mody.av cevenus epynma (6 H/mm?2)
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merony Illnenrnepa

DN 315
SN 4
B 0,5

H 4

Yt 17.200
) 33

" 0,65

d. 15

2a 0

Kx 0,11
E’ 2,76
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IToBepxHOCTHAsA OMHaMM4YecKasi Harpys3Ka
Brewnss naepysxa (6 kKH/xoxeco) Q

Topusonmanvroe paccmosanue om mouxu Haepysku (6 m) r 0

ITpoBpeka nedopmarmmm

Hecpopmavyus mpydor pabra (Mm)
J
Wsmenenus duamempa 6 npoyenmax 2,13% npuemaemasn Besununa

Maxcumanvhoii npuemiemsiii npedes depopmayuu ouamempa 5%.

N.B. B 8viuenpubedenriom npumepe u dasee 8 xauecmée mamepuana 3acoinku

YKasubascs «ympamOoBantiviil necok.
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ITposepka medopmanuy Mo/, Harpy3Kou AJIsi ToppUpoBaHHbIX
Tpy6 MAGNUM.

Pacuernr Opon3BeIeHbI II0 METOAY LHHeHrnepa 1L TUOKMIX pr6

[HannbIe packoma

Pasmepsr packona B 0,5
HTupuna, usmepennas no Bepxuemy c6ody mpyouv: (6 m)
Yi 17.200
I'pyum 3acvimxu u cnocob packona
_ 3 10} 133
Voeavruiii 6ec mamepuara sacuinku (6 H/m3)
Veon 6uympenneeo mpenus mamepuasa sacoinxu (6 °) n 0,65
Koachpuyuenm mpenus mexdy Mamepuasom 3aceik i cienkamy packond .
1 15
Daxmop ecmecmberHo2o YyniomHeHus
Veoa noddepxxu (6 °) 2a 0
Ilocmosnnas Oua (pacuemuas Besununa) K, 0.110
duHaMM4ecKast HarpysKa
Buewnsas naepyska (6 kH/xoxeco
PYy. ( % ) Q 100
Harpyska (KH/m2) r 0
100
90°
g
70-
60
50-
0]
30-
20
10 ¥
0 T T T T T T T
0 1 2 3 4 5 6 7 8
-------- CraTudeckas Harpyska [uHamuyeckas Harpyska Obujas Harpyska 7K PearbHas Harpyska  H (M)
Hedopmana %
?
8 |
74
63
5]
4
o
33
1
0- T T T T T
0 2 4 6 8 10 12 14 16
-------- Kpwueas necpopmaumm 7R PearbHas fedopmaums Moaynb ceuyenus (H/mm*)
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10.11 O6uwyue mabauys. 015 codppupobarrvix mpyo6 MAGNUM

HTANbAHA KOPPYTATH

[Tposepka nedopmanm 1oj, Harpy3Kou Ay rop prupoBaHHEIX TPyO
MAGNUM SNA4.

Hesamponymuiii epynm Cumewannviit epynm
Tun okpyxaioujeeo epynma Cyxoit necox
Boicoma ckama no mpybe OmcymcmByem
Tun mpancnopmupoBxu (DIN 1072) HT60 (maxesvisi = 100 kH/xo4eco)
Veon noddepixxu 2a=0°
CUMBOJIbI
B = wupuna mpanweu npoxaadu, usmepenas no cbody mpyou

H = 6ucoma saceimiu mpyos, usmepentas no cbody mpyGei va naockocmu Buewiamerscmba

LP = Geicoma aoxa npokaadku

o

= mun ynaomuenus cboxy Bokpye mpyooi:

L = mun ynaomuenus cboxy bokpye mpybul : seeriii (Proctor <85%)

M= mun yniomuenus cooxy bokpye mpyos - ymeperisii (Proctor 85-94%)

A = mun ynomuenus cGoxy boxpye mpybes : Guicorui (Proctor >95%0)

Fnockocms IBCMBA

He3ampoHymbIl
2pyHm
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deghopmayus % deghopmayus % deghopmayus %
De B H=06m H=07m H=08m
MM M R L M A R L M A R L M A
160 SN4 0,24 34,355 12,655 5591| 2,897 || 28,288 1042| 4,604| 2385|( 24,086 8872 3920 2,031
200 SN4 0,30 34,464 12,695 5609 2,906 || 28426 20,47 4,626 | 2,397|| 24,253 8,934| 3,947| 2,045
250 SN4 0,38 34,565 12,732 5625 2914 | 28,555 10,51 4,647 2408|| 24,4120 8992| 3,973| 2,058
315 SN4 0,48 34,6500 12,763 5639 2,921 | 28,665 6130,55 4,665 2417|| 24,549 9,043| 3,995| 2,070
400 SN4 0,60 34,718 12,788 5650 2,927 || 28,755 30,59 4,680 [ 2424|| 24,662 9,084 | 4,014| 2,079
500 SN4 0,75 35,029 12903 5701 2,953| | 28,830 §0,61 4,692 2431|| 24,758 9,119| 4,029| 2,087
630 SN4 0,95 35029 12903 5701 2953 29,172 30,74 4,748 | 2460|| 24,842 9,151| 4,043| 2,094
800 SN4 1,20 35029 12903 5701 2953 29,172 50,74 4,748 | 2460|| 25198 9,281| 4,101| 2124
1000 SN4 1,50 35029 12903 5701 2953 29,172 50,74 4,748 | 2460|| 25198 9,281| 4,101| 2124
1200 SN4 1,80 35029 12903 5701 2953 29,172 50,74 4,748 | 2460|| 25198 9,281| 4,101| 2124

5

deghopmayus % deghopmayus Y% deghopmayus Y%
De B H=09m H=10m H=12m
MM M R L M A R L M A R L M A
160 SN4 0,24 21025 7,744 | 3422| 1773|| 18,708 6,891 | 3,045| 1577|( 15454 5692 2515| 1,303
200 SN4 0,30 212220 7817 | 3,454 1789 | 18935 6975| 3,082| 1596|( 15738 5797 2561 | 1,327
250 SN4 0,38 214120 7,887 | 3485| 1805|| 19,157 7,056| 3,118| 1615|( 16,023 5902 2608 1,351
315 SN4 0,48 21578 7948 | 3512| 1819 | 19,352 7128| 3,149| 1632|( 16,279 5996 [ 2,649 1,373
400 SN4 0,60 21715 7999 | 3534| 1831|| 19,515 7188| 3,176| 1645|( 16,497 6,077 2685| 1,391
500 SN4 0,75 21833 8042 | 3553| 1841]|| 19,656 7,240| 3,199| 1657|( 16,688 6,147 2,716| 1,407
630 SN4 0,95 21937) 8080 | 357 | 1850 | 19,782 7287 | 3219| 1668|( 16,861 6,211 2,744| 1,422
800 SN4 1,20 22382 8244 | 3643| 1887|| 19,886 7,325| 3236| 1,677|( 17,005 6,264 2,767 | 1,434
1000 SN4 1,50 22382 8244 | 3,643| 1887|| 20,325 7,487 | 3308| 1714|( 17,628 6,493 2869 1,486
1200 SN4 1,80 22382 8244 | 3,643| 1887 | 20,325 7,487 | 3308| 1714|( 17,628 6,493 2869 1,486

deghopmayus Y% deghopmayus % degpopmayus Y%
De B H=15m H=20m H=30m™m
MM M R L M A R L M A R L M A
160 SN4 024 12,461 4,590 | 2,028| 1051(| 9,718 | 3,580 | 1582 0819|| 7,191 | 2649| 1,170| 0,606
200 SN4 0,30 12,825 4,724 | 2,087| 1,081]|| 10,188 3,753 | 1,658| 0859|( 7,790 | 2,869 1,268 0,657
250 SN4 0,38 13,201 4,863 | 2,148| 1113|| 10,701 3942| 1,742| 0902|( 8498 | 3,130 1,383| 0,716
315 SN4 0,48 13,551 4901 | 2205| 1,143|| 11,201 4126| 1823| 0944|( 9245 | 3405 1505| 0,779
400 SN4 0,60 13,856 5104 | 2,255| 1168 | 11,655 4,293 | 1,897 0983|| 9972 | 3673| 1623| 0841
500 SN4 0,75 14129 5204 | 2,299| 1191(| 12,074 4,448 | 1965 1,018|| 10,683 3,935| 1,739| 0,901
630 SN4 0,95 14,381 5297 | 2,340 1212 | 12,472 4594| 2,030| 1,052|( 11,394 4,197 1854| 0,961
800 SN4 1,20 14,593 5375 | 2,375| 1230 | 12,815 4,720| 2086| 1,080|( 12,035 4,433 1959 1,015
1000 SN4 150 14,763 5438 | 2,403| 1245|| 13,096 4,824| 2131| 1,104|( 12,581 4,634 2,047| 1,061
1200 SN4 1,80 14,8820 5482 | 2,422| 1255|| 13,204 4897 | 2164| 1121|( 12,975 4779 2112| 1,094
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11. [Tpoxkaadxka

11.1 Ilepemewjeriue

ITorpyska m pasrpyska rodpuposaHHbix Tpydo MAGNUM mnormkaa
IIPOUCXOOUTHh aKKypaTHO, 4YTOObI He MOBPeOWUTb pacTpyOBl u
BHYTPEHHIOIO dYacTh TpyO: He peKOMeH/yeTcsl WICIIOJIb30BaHMe

KpIOKOB, V/epXMBaMOIMUX TPyOr BHYyTpW, OoJlee MpaBUIIEHO

MCIIOJIb30BATb TPOCHIL, KOTOPbIE HE IIOBpEeIAT CTEHKI pr6

11.2 IlImabesupobarue
JlerkocTh B coueTaHMM C IIOBELIEHHOWM WM3HOCOCTOMKOCTBIO K
cmaMBaHMIO rodpuposaHHbeX Tpyd MAGNUM, mossoster

6eCHpeHHTCTBeHHO OpraHm3oBaThb MX IHTa6eJ'H/IpOBaHVIe.
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11.3 Jlosxe npoxaadxu

HHO TpaHIIen AOOJDKHO OBITh BBIMIOJTHEHO W3 I'PyHTa MeJIKO
3epHUCTOCTH, i TOrOo, dYTOOBI wm30eXxaThb OCTPBIX VIJIOB B

CONTPUKOCHOBEHNUM C TPyOOT.

PexkoMeH/IyeTcsi MOATOTOBUTD JIOXKe MPOKJIAAKM U3 TTecka VIT MeJIKOT
rajbKu, paBHOe, TI0 KpaltHeVl Mepe, BOVHOV BBICOTe MpodwId TPYOHI,
IJII TOTO, YTOOBI M30eXaTb COIPMKOCHOBEHWS TOMPUPOBAHHOIO

IpodIII ¢ HETTOOXOMSIIIVIMIY IIOBEPXHOCTSIMIA.

[wupwHaa packoma [OOJDKHA OBITE OrpaHMYeHa, PpeKOMeHyeMmas

ITMpWHa pacKora pasHa 1,5 HOMMHAIEHBIM JIiaMeTpaM TPYOHI.

[ToBrmTieHHass KoJjIbIleBasi JKeCTKOCTh II03BOJIIeT  ITPOKJIAIBIBATh
rodppuposa"aeie Tpyosr MAGNUM Ha Gomeimion rirybmHe, Takxke B
TPyHTax, I7le TPUCYTCTBYeT IIOBBIINIeHHas AMHaMuYeckas HarpysKa

(mopOoXKHOE 1IN KeJIe3HOLOPOXKHOE IBIVDKEHNE).

11.4 3acweinka packona

3achlllKa packolla sBJISeTCs IIPOLIeAypOr, TpeOyrolier HanboIbIero
BHUMAHMS, TaK KaK HEeMOAXO/SIAasl 3achIKa MOXeT HeraTUBHO

TIOBJIVISITE Ha TPYOy.

Bre 3aBucuMocT OT THIIA yCTaHABIMBAEMOVL TPy ORI, 3aChIIKa JOJDKHA
IIPOMU3BOAUTLCSA € - HOMOIIBIO  YIUIOTHEHUS I10CJIeJOBaTeIbHbIMU
carosmMy mipuMepHo 30 oM, Tak Kak HeOpeXHO IIpou3BeIeHHOoe
YIUIOTHEeHMe MOXeT IPUBECTU K Ipocajke IrpyHTAa.
[Tpuemiiemasl ~ BejMuMHA  YIUIOTHeHMS  paBHHeTCs  IIOpsaKa

90 + 95% 1o mnHmexcy Proctor.

72

Kommnanwmsa Mamians. OduiiyaibHbI IpecTaBuTelb. www.matline.ru  +7 812 6474900



http://www.matline.ru

YrstoTHeHME IOJDKHO IIPOM3BOANTHCS COOTBETCTBYIOIINMN
MaTepuajaMy, B OCODEHHOCTM B 30HE PacIIOIOXeHWs TpyOsl
HeoOX0oamMMo VICTIOJTh30BaTh MeJIKO3epPHUCTbIe MaTepuaJibl.
CumnTaeTcs HOPMATMUBHO IIPaBVWJILHBIM IIPOVM3BOOUTE OTCHIIKY TPYyOBI 1O
30 cM MaTepmaslaMyM MeJIKOV 3€pHMCTOCTY, TaKXXe MaTepuasibl BICOKOTO
KadyecTBa [OOJDKHBI moxogmTb go 70/80 cm. Ilpu moctiokenmm 1 M

IIOKPBITV, BOSMOXKHO VICIIOJIB30BAaTh OJIS1 OTCHIIIKM I'PYHT M3 pacKoIla.

11.5 T'udpaBauueckuii KOHMpPOLb

ITociie okoHuUaHMS MOHTaXa COTJIACHO HOPMATMBHBIM peKOMeHOalVisaM
HeoOXOMMO TPOM3BECTU TUAPABINYECKUT KOHTPOIb TPYyOOIpoBoa,
V30JIMPYsl OTHeJIbHBbIE YYaCTKM MOOWJIBHBIMM KPBIIIKaMI W IIo[Bepras

HeBbIcCOKOMY HasiieHvo (0,5 6ap) ygacTku Tpybonposoma.

Bo Bpems mpoBeieHMsI KOHTPOJIS HEOOXOAMMO y4uecTb TMOKOCTh TPYOHI,
II03TOMY HeOOXOAVMMO OIeHUTh KOJIMYeCTBO BOABI, KOTOPOe HeoOXOAuMO
HapaBUTh B TPYOOIPOBOA /I BOCCTAHOBJIEHWS [aBJeHWUs IpU
VICIIBITAHWSX VIV HEeOOXOAMMO y4ecTb HeKOTOpOe CHVDKeHWe [IaBjleHVis
IIpY MCHBITAHWSX, IPUYMHA HAHHOTO CHVDKeHWMs HaBJIeHWs CBA3aHa C

pacimmpeHreM TpyOOIpoBoia, a He C MOTepsIMM Ha CTBIKaX.
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12. Cucmemuol coeounenus

CoenuHeHme TpyO wMMeeT BaKHOe 3Ha4deHMe IIpM HPOKIagKe
TpyOOIpoOBOMOB, TaK KaK [OO/DKHa  OBITh  rapaHTHpOBaHa
[IOoCJIeNOBaTeIbHOCTL M HeodXxoommo  m30exaTb  Tedem U3
TpyOompoBofga ¥ IIONAOaHMS dYacTell C BHEIIHel CTOPOHBI B

TpyOOIIpOBOLI.

YausepcanpHOCTE TOdpuposaHHEIX Tpyd MAGNUM  mosposmsieT
OCYIIIeCTBIIATH TPY TUIIa COeTMHEHW:

- BTyJIKa (0gHa IpOKIIaIKa)

- MydTa (J1Be TTPOKIIa/IKM)

- CBapKa BCTBbIK

Ilo cpaBHeHMIO C MyQTOV, MCHOJIb30BaHME BTYJIKM MMeeT MeHblIle
3TaIlOB IIPOM3BOICTBA CTBIKA M SKOHOMUT BpeMs, a TaKXKe SBIISeTCS
JIyqIen rapaHTuen HEIIPOHMUIIA€MOCTN.

Jig Toro, 4YroOBl MMeTb OOJIBLION IIOTEHIIMAI VICIIOJIb3YeMOW
IJIVHBI, KOTOPBIVI MOXeT OBbITb HeOOXOAMM B XOIe MOHTaXa, CCTeMa
CoeOVMHEeHNMS IpW IIOMOIINM BTYJIKM BO3MOXHA Ha BCeX Bupax
nponykum MAGNUM.

CucreMa BTYJIKU

1 mpokrtaKa

B Sooc ponei: 3 2 -
g % : RN
R A . Wl NS S 1 omeparyisi 1o CoeIMHEHIO

CucreMa My dThI

T o N [}\ S . TN e [ o 2 IpOKITAIKN
3 =3 % Y
=] E i AR 2 ortepary 1o Coe/TMHeHNI0
2 S ! S 0 SO0 N P
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12.1 Cucmema 6myaxu

CoenyHeHMe C IIOMOIIBIO BHYTpeHHeW BTyJKM (cTakaHa) TpyO
MAGNUM mopomcxonuT ¢ IIOMOIIBIO CIelMaIbHOV BHyTpeHHel
BTYJIKM, PacIIOJIOKEHHOM Ha pacTpy0Oax.

[iMHA BTYJIKM IIO3BOJISeT BCTaBJIATh B Hee HECKOJIBKO 3JIEMEHTOB
rodpMpoBaHHON  YacTW I  [OPaBWIBHOIO  BBIPaBHMBAHMA
Tpybomposoza.

Brynxu COOTBETCTBYIOT IIPeOIIVICaHVIsIM preN 13476-1
nrosrsg 2000.

ITepen coemuHeHMeM TpPyO peKOMEHIyeTcs IIPOWM3BECTH  [IBe
IIpeaBapuTeIbHbIE OIlepalivivi Ha MecTe OJIS IIPpaBVJIbHOTO MOHTaXKa 11

AJIsl yCKOPEeHMs II0C/Iey IOIIVX IIPpoLeayp:

- IlepBas omeparmsi COCTOUT B OUMIIEHWV BHEIIHEN CTEHKI TPYOHI,
BHYTpeHHeW dYacT¥ MyQThIl " TPOKIAJKM, IS TOTrO, UTOOBI
3arpsisHeHVe He CTajio IPUYMHON YTeUKN MPY SKCIUIyaTaIu.

- [pyras omepars COCTOUT B OIIpelesIeHN IJINHEBL OTpe3Ka TPyOHl,
KOTOPBIVI BCTaBJISI€TCS BHYTPb BTYJIKM, 3TO IIO3BOJIIET B HYKHBIV
MOMEHT IIpeKpaTWUTh yCWIVe IO IIPOTaJIKMBAHWIO TPyObl BHYTPb

BTYJIKV 0O ydapa.

Omnepatms 10 COeAVHEHMIO pealn3yeTcs CJIeAyIOM 00pasoM:

1 ycraHOBKa MPOKJIaZIKM Ha CBOOOIHBIV KOHEI] TPyObI
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2 cMa3Ka BeIllecTBOM, OOJIerdaroIyM CKOJIbKEHMe, 30H IIPOKIIafKI 1
BTYJIKM (peKOMeHOyIOTCS OmopasiaraeMble BelllecTBA Ha BOLHOM
OCHOBE)

3 BBegeHMe cBOOOTHOIO KOHIIA TPYObI BHYTPH BTYJIKIL.

Sisase=i S SN

E

= O

[Tpoxianka ns EPDM, nponssenena B coorseTcTsum ¢ HopMoit EN 681-1,
VI TapaHTUPYyeT 0e3yKOPM3HEHHYIO T PaBINIecKylo HeIIPOHMUIIAeMOCTb C
BHYTpPEHHEeVI CTOPOHBI B HApPYy>XXHOV, a TakXe 3aIluIaeT OT ITOITaaHMs
IIOCTOPOHHMX BeIleCTB C HApY >KHOV CTOPOHBI BHYTPb.

J1J1 mpaBWIIBHOM 3KCIUTyaTallUi IPOKIaAKM HeoOXOAMMO BHMMATEIHHO
OTHECTUCH K ee yCTaHOBKe: ee BBICTYTI
OOJDKeH OBIThb IIOBEPHYT B IIPOTMBOIIOJIOKHOM — HAIlpaBjIeHWM II0

OTHOIIEHWIO K HallpaBJIeHMIO BBeeHVSI CBOOOIHOr0 KOHIIA.

o

Ha tpybax MAGNUM wucmonb3yeTcs ABe CUCTEMBI BHYTPEHHUX
BTYJIOK:

- cucrema SWS (Spin Welding System)

- VIHTETPUPOBAHHAI ccrema

Cucrema Brynku SWS, mcrionp3yeMas Ha Tpydax
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MAGNUM, nmeetr cooTBeTcTBYIOIIyIO BTYJIKY 13 PEAD, KoTtopas BO
BpeMsl WM3TOTOBJIEHMsS pacriojlaraeTcsi Ha KOHIle 10 BHYTpPeHHero
COefIMHeHMsI U aBTOMAaTMYeCKN IIpMBapuBaeTcss B Tpex MecTax (Ha
ABYX TIEPBBIX KOJIbIIaX TOMPUPOBKM U Ha BHYTPEHHEM KOJIbIIeBOM
CoelMHeHMY BHYTPU BTYJIKM). Hampassiorue TpyObl JOCTaBIAIOTCS

B KOMILJIEKTEe C BTYJIKaMV1, [IJIMMHa OIIpeaesIsaeTcCs I10 3aKasy.

o e A Baclls

Cucrema coenmHeHmsi ¢ momoineio BTyiakn SWS mpuMeHseTrcss Ha
Tpybax MAGNUM DN d.e. 250 - 315 - 400 MM ” mMeeT HEKOTOpPEBIe

IIpeVIMyIIecTBa II0 CPaBHEHWIO CCTEMOVI C My PTOVL:

- HapexXHOCTh IPOHMUIIAEMOCTI: TPU CBapPHBIX IIBa, IIPOMU3BeIeHHbIe
B UNCTOM cCpele, WMeT MOpeuMyIllecTsa Iiepel PYYHBIM
coelMHEeHVEeM C IIPOKIIagKOV Ha MecTe COOpKI

- YMeHbIIaeTcs KOJIMYECTBO OIepaliiii 10 COeIMHEeHWIO

- YMeHbIIaeTcs BpeMs, 3aTpadrBaeMoe Ha YKJIaJKy.

Tpyosr MAGNUM ¢ DN de. = 500 MM wumeloT

MHTEI'PUPOBAHHYIO cucremy BTYIIKM, HpeNCTaB/IAIONIyI0 cOOOM

dopMmpoBaHMS pacTpyOa-BTYJIKMI HEIOCPeNCTBEHHO Ha 3Tarle

IPOW3BOACTBaA TPYOBL. B maHHOM citydae TpyOa HpOM3BOLUTCS B OBYMS

XapaKTepHbIMI 3JIEMeHTaMV Ha KOHIIax
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HaIlpaBJIAIOII X!

- BTYyJIKa

- cBOOOHBIV KOHeIT TpyOBI

BTyJ’IKa-«CTaKaH» gejyiaeTcda ¢ IIOMOINBIO CIIenMMaJIbHBIX IINTaMIIOB Ha

JTare IIPOV3BOJCTBA Ha BHEIIHeII CTOpOHe TPyOBI (KoTopasi JeslaeTcs

He TOdPUPOBAHHOW, a IJIAJKOV).

COOTBETCTBYET BHEITHEMY AMaMeTpy pr6bI.

Bremnmn nmamerp

BTYJIKI

UuTerpuposannas cucrema MAGNUM < 0 500 - 630 - 800

7

Trree,

47_‘,':-';12-3"

Uurerpuposannas cucrema MAGNUM < 0 1000 - 1200

" SEETRE

o

%:_
! A Z T EEEE
7

CBoOomHBIVI KOHeLl TPyObl — 3TO dYacTb TPYyOBI cilemyroment
HAIpaBJISIOIIer], KOTOPYI0 MOXHO BCTABUTb BO BTYJIKY LIS
OCyIIeCTBJIEHVSI  omepaumy  coeguHenns. CBOOOHHBEIVI  KOHeII

VIHTETPVIPOBAHHOW cucrembr MAGNUM cocTonT M3 Tpex TmepBbIx

KoJIe1y

rodpmpoBKM, C YMEHBIIeHHOW BBICOTON HpodumsId II0

OTHOLIEHNMIO K OPYI'VIM KOJIbITaM IJIA TOTO, 9yTOOBI BCTABUTH €e BHYTPb

BTYJIKW.
VMHTETPMPOBAHHO

HomutanpHast KosbiieBast XecTkocTh (SN) MecTa coenmHeHMs

cuctemer  MAGNUM  rapanTtupyercs

HaJIOXKeHWeM BTYJIKM Ha KoJIblla TopPUPOBKI CBOOOIHOr0 KOHIIA.

Kommanms Matnans. OduiiaibHbI IpeacTaBUTeNb.
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[Tpu WHTETPMPOBAHHOW cucreme coenuuernss MAGNUM
MpoKJIajika, obecreuynBaroiasg HeIPOHUIIaeMOCTh, pacroslaraeTcs
BHYTPMU I1a3a IePBOro KoJIblla TOPPUPOBKI CBOOOIHOr0 KOHIIA TPYOBIL.
[aHHOe pelTeHVe TIO3BOJISIET CMeCTUTh ITOJIOKeHWe IPOKITafKM K
IIEHTPYy COeAVMHeHMs W OCYIIeCTBUTh COeMHEeHMe C TTOMOIIIBIO

IIPOKJIaAKV MeHbIIero pasMepa.

Bce mpemmyitiecTsa, NpuBOAMMBIE B OMMCAHUN CUCTEMBl COeIVIHeHIS
SWS, orHocdTCs B paBHOM CTelleHU U B MHTETPMPOBAHHOI
cucteme MAGNUM, opmHako MOXHO A00aBUTh, UYTO COXpaHEHWe
BHeIITHeTO JuaMeTpa Ha BCeX CTBIKax II03BOJISeT Jjierde BBIPOBHSATD
TpyOompoBo# Ha JIOXKe HOPOKIaAKM, YTO SBJILETCS  II0JIe3HBIM
Ka4yecTBOM OCOOEHHO IIpW IIPOKJIAZKI CeTeVl C HMU3KMUM YKJIOHOM, TaK
KakK HeT HeO6XOL[VIMOCTI> JOIIOJIHNTEJIBHO 3aHMUMAaTbCA
dopMupoBaHMEM JIOXKa IIPOKIAOKW, COOTBETCTBYIOIIEro BWHa [JIsd
KOMITEHCHPOBaHMUsA OTHEeIbHBIX W3MeHeHWIl [AguaMeTpa B MecTax
COeNVMHEeHN, a I pyKOBOOUTe I paboT obslerdaeT KOHTPOJIb 3a MX

VICIIOJIHEeHVIEeM.

12.2 Cucmema mygmoL

Mydra, wucmonp3syemas mIsi COeOUHEHWS TIOM@PUPOBaHHBIX TPyO
MAGNUM gsisieTcd I1aKom BHYTPU M VIMeeT KOJIbIIO COeIMHEeHNs
rocepenviHe o0IIeV IMHBL, KOTOPOe IIO3BOJISIET [IeIaTh I[EHTPOBKY

OTHOCUTETbHO KOHIIOB TPYD, KOTOpbIe TpeOyeTcs COeMMHNTb.

[dymHa My@THI TO3BOJISIET BCTaBUTh BHYTPh HECKOJIBKO  KOJIell

rodpMpoOBKI IS HPaBMIIBHOIO BBIPAaBHMBAHWSA OBYX COENMHIEMBIX

TpyO.

MyddTer COOTBETCTBYIOT IIpeAnviCaHAM

pPrEN 13476-1 mross 2000, coryacHo TaHHON HOpMe
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Bosmoxno mnsrotosnenmue My bt ms 11D, ITT v ITBX.

Ji1st ocylllecTBIeHMsI COeVMHEeHNsI C IIOMOIIBIO CHUCTeMBbI ¢ MydTOon
HeOGXO,[H/IMO OBa’X1bl BBIIIOJIHUTHL OIIVICaHHBIE BBIIIIE onepauVM HpVI

coeMHEeHNMN 3JIEMEHTOB € IIOMOIIbIO BTYJIKMN.

12.3 Cébapka 6cmubix

Tommmaa, oOpasyromasics OT COeOVHEHMsS [OBYX CTEHOK  (€4)
roppupoBagHeix Tpyd MAGNUM mosBossier coequHATH TPyOBI
CBapKOWM BCTHIK. TexHMKa cBapKM aHaJIOTMYHA TeXHWMKM, VCIIOIb3yeMOT
PV COeOVMHEHNM IJIagKVIX TPyO, 1 rapaHTHUpyeT UX 0e3yKOPU3HEHHYIO
HerrpoHMIlaeMocTb. dpesepHas oOpaboTKa OCYIIeCTB/I€TCS Ha OYeHb
KOPOTKOM yuacTKe, dYTOObI HarpeBaHue He 3aTPOHYJIO TaKXke
rodppuposky. IlapameTpsr cBapku (Bpems M HaBjleHNMe) aHAJIOTMYHBI

rapaMeTpaM CBapKM IJIaJIKMX TPYO ¢ TOHKMMM CTeHKaMM.

12.4 CneyuaivHoie 31eMeHbL

Jig  opraHmM3amuyM  CTOKOB  BOHO, —TpeOyroTca ocoOble  merasm,
«CIeluaJbHble 3JIEMEHTHI», I OCYLIeCTBIIeHNs IOBOPOTOB, OTBOLOB,
CBeI€HUVI, IIPOBEPOK, IOABOMOB, IMEPEKPBITUN U T.I., HeOoOXOOMMBIX
7711 KOPPEKTHOV PabOTHI BCell CYICTEMBL.

CoenyHeHMe ydYacTKa TPyOOIIpOBOZA CO CIIEIMaJIbHBIM 3JIEMEHTOM
O POVI3BOAMTCS TE MW xe crmocobamm,
KOTOpble OBUIM VICIIOJIB30BAHBI IS OCYIIECTBJIEHMS COeIMHEHWs

y4acTKOB TPyO:
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C IIOMOIIIbIO CVICTEMBI BTYJIKMU, MprTI)I MJIVI CBapKM BCTBIK.

UTAJIbSIHA KOPPYT AT, 6naromapst copmecTHOM paboTe ¢ SYSTEM
GROUP, none3yercd cTpyKTypaMy U yoJIyraMu CllelaIn3upoBaHHOI
(bV[prI JJIA MI3rOTOBJICHMSA JaHHBIX CIIeVaJIbHbIX 32JIEMEHTOB.

OrpenpHble  [OeTaJlt W3TOTOBJIAIOTCS Ha OPUIMHAIBHBIX TpyOax
MAGNUM, TakuM o06pa3oM, TapaHTMPYeTCs TOJIHas COBMeCTUMOCTh
coenmHeHML. TakXXe WM3TOTOBIIAIOTCS pas3IMYHbIe BUIObI OKOIIEK (It
npoBepku ¢ miam 0Oe3 cTOKOB, ¢ wim 0Oe3 meperagos u T.J.). Bce
cTIeITMasTbHbIe 3JIeMeHTHI M3TOTOBJISIOTCS KaK Ha OCHOBE MMEOIIVIXCS
CTaHIAPTOB, TaK ¥ TI0 CHeIMaJTbHOMY 3aKasy win depTexy KimenTa.
Bo3MOXXHOCTE BOCIIOJIE30BaThCsL yCjIyTaMy BHYTPEeHHeV TeXHMUYecKou
CHy)K6I>I Y HaKOIUJIGHHBIN HaIlVM IIepcoHa/IOM OIIbIT, IIO3BOJIAIOT
Mn3ydaTb VI BbISIBJIATH BMeCTe € 3aKa3UMKOM Oostee BbIrOJHbIE PeIleHN .
BosMoXxHO TakXe IIpUMeHeHMe peIleHWN, KOTOphEle ITO3BOJIAT
BBIIIOJIHUTDB COeaVHeHId, IIOOBO/IBI, OTBeOeHVIA 48 T.1. oT
TpyOOIIpOBOAOB C WCIIOIB30BaHMEM JPYTMX MaTepuasioB, Kpome

rodpMpOBaHHOIO IOIMATIIIEHA.
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12. Cmamou mex.3a0anusa 045 20 pupoBannvix mpyd Kanasusayuu

IToctaBka ¥ MpoOKJIagKa TPyO CO CTPYKTYpMPOBAaHHBIM ITpodusieM
CTEHOK W3 IIOJIMATIWIeHa BBICOKOro AasileHns (Hamp., I12) ¢ mBomHbmMI
CTeHKaMM JJIi TPyOOIIpOBOIOB CTOKOB IIPW IIOA3€MHOV IIPOK/IagKe
Oe3HaopHOV KaHAJIM3aLVM, BHYTPY IIOJIHOCTBIO TTIAKMX 1 ToIyboro
LBeTa, 4YTO oOJjlerdyaeT BM3YaJIbHBII KOHTPOJIb M/ KOHTPOJIb C
IIOMOIIBIO TeJjleKaMep, C BHEIIHeN CTOPOHBI TOPPUPOBAHHBIX —

4epHOro 1BeTa.

TpyOer mOLKHBI  OBITH TpOM3BEIEeHBl  (PUPMON,  ITPOIIEIIet
cepTUdUKAIIMIO CUCTeMBI KadecTBa Ha mpennpusatum SQP cormacHo
UNI EN ISO 9002, TOJDKHA oTBeYaTh HpeanvcaHmsaIM
PreN 13476-1 (uros 2000) myst cTpyKTypupoBaHHEIX TpyO 13 1D Tma
B, ceprudunmpoBaHHBIX 3HAKOM COOTBeTCTBM:A HE3aBUCUMOIO
cepTU@UUUPYOIIEero OpraHa, MMEMOLIEro akKpeIuTalMio COrJIacHO
UNI CEI EN 45011 wu 45004 (cepTmdmkamms COOTBETCTBIL

TIPOTYKITUMA).

BremHuit HOMUHAIBHBIVL JAMETP ..ocvvienveenieniiene. MM; KJ1acc
KOJTBITEBOT JKECTKOCTM SN.....ovviiiiiiiiiiiiiiiiiiie e (paBen kH/m?)
CoryracHO

MeTonly wcHelTaHuy, omnmcaHHomMy B EN ISO 9969; ornesnpHBIE
HAaIIpaBJIfIoIIe ITO/DKHBI MMeTh BTYJIKY (WJIM OBOVIHOE COeIVHEeHVe)
IJIg  OCYIIEeCTBJIEHWMS COEOVHEHUN C IIOMOIIBIO  3JIaCTUYHBIX
IIPOKJIAIOK "3
EPDM, cpenannseix cormacHo HopMe EN 681-1, koTopble HEOOXOOVIMO
pasMecTUTh B IIa3e MeXAy KOoJblaMy TodpupoBaHMS CBOOOIHOIO
KOHLIa TpyOBHI, KOTOPBIV Oyner BCTaBJIeH

BHYTPb BTYJIKIL.

Il tubo dovra riportare per esteso la marcatura prevista dal
prEN 13476-1 (luglio 2000) e dovranno essere esibite:
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- ceptudmMKanMsA  COOTBETCTBMS HPOAYKIMM  (3HaK  KadecTBa
POy KITUW);

- ceptuduKanyMs KOHTPOJIS MapTUM Ha KOJBIEBYIO TMOKOCTP
COrJIaCHO METOJly WCHBITaHWUV, IIpegycMoTpeHHoMY Hopmoit UNI
EN 1446;

- ceprudukammsa SQP mponsBoacTBa COrIaCHO HOpMaM KadecTBa Ha
npenmpusTiv (UNIEN 1SO 9002);

- ceptudmKanmMs ~ KOHTPOJIS  HapTUM  Ha  TUAPaBINYIECKYIO
HeITPOHUIIaeMOCTh COeIMHEHWI COTJIaCHO MeTOMy WCIIBITaHWU,
npegycMorpenHomy Hopmon EN 1277;

- cepTudmUKaIMA KOHTPOJIS YCTOMUMBOCTM K I'MApoabpasmMBHOMY
M3HOCY, TIpOBepeHHas COTJIaCHO METOY WCIIBITaHWU, OIMCAaHHOMY
B HopMe DIN EN 295-3.
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Hannvie, npubooumsie 6 Hacmosuem pykobodcmbe, HOCAN 00KYMEHMAABHO-
uamocmpamubniil xapaxmep, maxum obpasom, gupma
UTANIbAHA KOPPYI'ATWU S .p.A. ocBobosxdaemces om aobozo Buda omBemcmBeriocmu

3a ux cobep)KaHue

Hayuonaasroe 3axonodamesscmbo 6 obaacmu 6e30nacHocmuy u eueuensl Ha pabouux
Mecmax npumenaemcs 6e3o0e06opouno; pupma ne necem ombemcmbenrocmu 3a
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