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BOCCTAHOBJIEHME TPYBOMNMPOBOOLOB
Moyemy Heo6xOoAMMO BOCCTaHaBNMBaTb Tpy6onpoBoabl

1. NMouemy Heo6xoaMMO
BOCCTaHaBMIMBaTb Tpy6onpoBoabl

1.1. BBegeHune

B unHpycTpranbHO pa3BuTbIX CTpaHax GOMbLUMHCTBO AOMOB MOA-
KIIOYEHO K cucTeMaM Tpy6onposofoB. OgHako, Tonbko B EBpone
oT 25 0o 40 npoueHTOB ceTel HaxogsaTcs B MSIOXOM COCTOSIHWM,
co3gaBasi OnacHOCTb [NS XKM3HW JIIOAE U OKpyXKarollen cpedbl.
BocctaHoBneHne Tpy6onpoBOAOB CTano O4eBUOHOW HEO6XOoau-
MOCTbIO.

MasonpoBoabl

Mpo6nemsbl

Puc. 2. OTnoxxeHns B BOAONPOBOAE NUTLEBOM BOAbI

CnepcTtBus

yTeyka
Koppo3us

OMacHOCTb B3pbiBa
CHWXEHWe JaBneHve

Puc. 1. Tpy6onpoBoab! CTanm BaXHENLLIEN YaCTbto
NHPaCTPYKTYPSI

C noBbILLEHNEM CTOMMOCTW 3aMeHbl TPYGONPOBOAOB U AOPOXKHBIX
paboT B yCNOBUAX YBENMNYEHUA MHTEHCUBHOCTN [OPOXHOIO ABUXE-
HWA, 6eCTpaHLLEHbIe TEXHONOrMM BOCCTAHOBIIEHNS PaboTOCNOCO6-
HOCTW TPY6OMpPOBOLOB ABMAIOTCA XenaTeflbHbIM Kak C TO4KWU 3pe-
HWS 3KOHOMWMYHOCTK, TaK 1 3aLLUUTbI OKPYXatoLLen cpeabl.

B koHue 60-x rogoB 6bina BHeApeHa nepsas TEXHOMOrMs
peHoBaLuMu Tpy60NpoBOAOB MyTEM NPOTACKMBaHUSA MTMOKOW NnacTu-
KOBOW Tpybbl BHYTPM cTaporo Tpy6onposopa. bBnarogaps aTtou
TEXHOMOMMN CTano BO3MOXHbIM MCMOMb30BaTb HOBblE BapUaHTbl
YyCTpaHeHus yTe4ek B COEAUHEHUsX a Takxe aPMEKTUBHO Npokna-
[OblBaTb HOBYIO [ONIOBEYHYO TPyOy BHYTPU cyLiecTBytoLen. C Tex
nop MNpPou3OLUNIO 3HAYUTESIbHOE pas3BUTME TakuX TEXHOSOrUin, U
NosSIBUNIUCb HOBble METOAbl BOCCTAHOBIEHUS C UCMOSIb30BaHNEM
NnacTUKOBbIX TPy6.

B BenukobpuTaHum pbiTbe TpaHLLUEN Yepe3 JOporv 3anpeLlaeTcs
3aKOHOM. 3pecb 0Koso 80 MPOLEHTOB BbIMYLLEHHbLIX MOMMATUIEHO-
BbIX TPY6 NpUMeHsieTca ANs 6ecTpaHLIENHOro BOCCTaHOBNEHWS
CyLLEeCTBYIOLLMX TPy6onpoBoaoB, nMn6o 6GecTpaHLLEeHONW 3aMeHbl
(pa3pyLueHne ctapbix Tpy6).

1.2. Mpo6nembi cywecTByOLWMX TPy60oNpoBoaoB

B HacTosiLee Bpems perynspHas npoeepka TpybonpoBoAOB Npu
NMOMOLLM TENEeBU3MOHHON WHCMEKLMN ABNAETCA O6bIYHON NpaKTu-
KOW BO MHOrMX cTpaHax. He cocrtaBnser npo6nembl gaxe npo-
Bepka Tpy6 anametpom meHee 100 Mm.

Bonipockl, cBsizaHHbIe € CyLLeCTBYyOLWMMN TpybonposogamMun, MOryT
6bITb 0606LLIEeHbI CredyoLmMM 06pa3oMm:

BoponpoBoabl NTUTLEBOW BOAbI

Mpo6nemsbl
martepwuan Tpyobl
(ranpumep, cBuHeL)

CnepncTeus
BOZA M0OXOro Kayectsa
(BKycC, UBET)

yTeuka HU3KOe faBneHve
OT/IOXEHUsI npekpatleHne nogayv
Koppo3us n3-3a GIOKMPOBKM
paspbiBbl

CKBO3Hble rnoBpeXxaeHuna

WWW.WAVIN.RU

paspbiBbl TPYOb!

Puc. 3. Tpyba razonpoBofa,
CWUNbHO NoBpeXaeHHas
Kopposunen

KaHanusauusa

CnepctBus

npekpaLleHne npoToka
nonagaHve Bofgbl

3arpsi3HeHve NoA3EMHOrO Cros
3aTonneHve

paspyLueHve [oporu

Mpo6nemsl

yTeyka 4yepes coemMHeHns
noBpeXaeHne KOpPHAMM
OTNIOXEHUSA
o06pasoBaHmne 0cagKos
NPOLONbHbIE BbINMPaHUS
HEeCOOCHOCTb
YyMeHbLLEeHNe pa3mepoB
KOppO3Ws N XMMMyeckas
Koppoaus

TPELUMHBbI (CTPYKTYpPHbIE
noBpexaeHus)
paspyLueHne

Puc. 4. CTpyKTypHble
NOBPEXOEHNSA N OTNOXKEHUS
B KaHanmaaumoHHom Tpybe

Ak

Puc. 6. CunbHo noBpexkaeHHas
KaHanm3aumoHHasa Tpyba

Puc. 5. lNoBpexaeHve kaHann-
3aUMOHHO TPYObl KOPHAMM

BOCCTAHOBJIEHME TPYBONPOBOOOB

TexHun4yeckoe onvcaHune



2. Kak BoccTaHaBnmBaThb
TpyGonpoBoabl

BOCCTAHOBJIEHME TPYBONPOBOOLOB
Kak BoccTaHaBnmBaTtbh Tpy6onpoBoabl

2.1. MeToabl BOCCTaHOBJIEHUSA

Korga I'IpO6J'IeMbI orpaHun4MBaroTCA Hanm4nem I'IpeI'IﬂTCTBVIVl BHY-
T™oU pr6b|, Ana ux peweHuna Ucnonb3yrTca pa3findHble MeToqbl
O4YUCTKMU:

1 rugpoaMHaMuyeckasi O4MCTKA Mof BbICOKUM LABNEHVEM;
1 po6oThbl ANs Pesku;
I LWeToYHble CKpebKu;

I rny6okue CKpebKku 1 LiernHble CKpebKu.

Puc. 7. YcTpoicTta ansa 4mctkm — rny6oknii ckpebok (cnesa)
1 LlenHom ckpebok.

Mpn Hanu4un Npobnem, CBA3aHHbLIX CO CKBO3HLIMU MOBPEXAEHU-
AMU, TPaaVLMOHHBIMX METOJaMW BOCCTaHOBMEHUSA ObiMn NM60
PEMOHT y4acTKa, nMMbo, Npu 3Ha4YMTENbHBLIX MOBPEXAEHNAX, packa-
nbiBaHVe 1 NnonHas 3aMeHa y4actka Tpybonposofa. B HacTosLee
BpPeMs CyLLeCTByeT MHOro [ApYyruMx Croco6oB BOCCTaHOBNEHWUS,
KOTOpble MpvBefAeHbl Ha pucyHke 8. O6HOBMEHWE NyTeM 6ecTpaH-
LLIENHOWN MPOTSXKM NIacTUKOBOM TPy6bl M 6ecTpaHLLenHas 3aMmeHa
NnacTUKOBbLIMK Tpy6amu, NPUBMEKaloT BCe 60MbLUE BHUMAHUS.

BoccTtaHoBneHve

TexHu4eckoe 06CIyXMBaHNE  OGHoBNEHVE 3ameHa
1N PEMOHT
TMokpbiThe 3amena
Sl (cmona. C packanblBaHuem
LieMeHT)
PemoHT yyactka BecTtpaHLuenHas 3ameHa
BcraBka
Tpy6yaTom
060s104KN

Puc. 8. Cnocobbl BOCCTaHOBNEHWSI TRYOOMNPOBOAOB

MpenmMyLLiecTBAMU PEKOHCTPYKLMM MO CPABHEHWIO C TPaOULMOH-
HbIMM METOLAMM C packarbiBaHUEM SIBNSETCS creayioLLee:

I MeHblle Hey[o6CTB AN HaceneHus (TpaHcnopT, TOPro.ns);

1  MeHblUe BEpPOSATHOCTb MOBPEXAEHUN kabenen
N ApYrUX KOMMYHUKaLINIA;

I MeHbLUe yuiep6a npupoae 1 OKpyXaroLLen cpeae
(mepeBbs, BogHbIE NYTK);

1 Hesasucumas opraHusaums paboTt (He TpebyeTcs cornacosa-
HWUM C OpyryMu cryx6amu, CBA3aHHLIMU C MOA3EMHbIMU KOM-
MyHUKaLmaMm);

I 3KOHOMWS BpeMeHU 1 CpencTs.

Mocksa
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CaHkT-TeTepbypr
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Korga cocTosiHue ctaporo Tpy6onpoBoga WM ero nponyckHas
CMOCOGHOCTb CUJIbHO yxydlwlawTcs (Hanpumep, o6Ban), 4acTo
3amMeHe C packanbiBaHMeM anbTepHaTuBbl HET. Ho Korga nmeetcsa
yTeyka Yepe3 CoeIMHEHUA UM HeO6XOAUMO peLlaTb Npobnembl C
KOpPPO3MeEWN, PEKOHCTPYKLMS N 6eCTpaHLLenHas 3aMmeHa UMetoT o4e-
BUOHblE MnpeumyLlecTBa: ropasfgo MeHbLUune 06beMbl 3eMIIAHbIX
paboT U BpeMS PEKOHCTPYKLUUW. DTO CHWXaEeT BpesHoe BO3-
[e’CTBME Ha OKPYXaloLLylo cpepy M YMeHbLUaeT Heyno6ecTBa Asns
HaceneHus.

2.2. MeTOoAbl PEKOHCTPYKLIUN

2.2.1. HaHeceHu1e NoKpbITUIA

MOKpbITYE MOXET HAHOCUTBLCS AJ15 PEKOHCTPYKLMU BOJONPOBOLOB,
COCTOSIHME KOTOPbIX SIBASIETCA MpUeMsieMbIM, OfHaKo TpebyeTcs
peLuaTtb NPo6sIeMbl CBA3aHHbIE C KA4eCTBOM BoAbl. B 3aBucumocTtu
OT >KECTKOCTM BOAbl U TPEOOBaHWI K MPOYHOCTW, MOXET HaHO-
CUTbCS NGO LIEMEHTHOE, NGO 3MOKCUAHOE MOKpbITHE. LiemeHTHOE
NOKpbITUE ABNSAETCA 6onee CTapon TEXHOMOrMEN, OOHAKO OHO Mo
NpexXHeMy LUMPOKO Mcnosnb3yeTcsi, Hanpumep, B Mepmanun, Torga
Kak B BenukobpuTaHun 3nokcupgHas cmomna Mno4TU MONHOCTbIO
3ameHuna uemeHT. pu MCnofb30BaHUM MOKPbLITUA YTEYKU He
YCTPaHsoTCA.

2.2.2. MpoTsaXKa NnacTMKOBOW TpyObl BHYTpU
cyliecTByloLero Tpyéonposoaa
Cpeov MeTooB C NCMONb30BaHNEM MPOTSKKM TPyObl (BO BCEX Cry-

Yyasx MCMoNb3yTCA NIacTUKOBble TPyObl U 3NeMeHTbl) Hanbonee
nonynsapHbIMK ABASIOTCA CneaytoLme:

I PEeKOHCTPYKUMS LiefibHOW TpYGOii; 9TOT MeTof TakXe U3BECTEeH
Kak MeToZ NPOTSHXKKM NNacTUKOBOW TPy6bl;

I pekoHCTpyKuus Tpybon, OTBEpAEBatoLLEN HA MECTE;

I peKoHCTPyKuUMs NNOTHOMNpUnerawLLen Tpyoon.

MpoTsXKa rué6Kou NnacTUKOBOM TPY6bI
BctaBka OfHOM UenbHOW TpyObl, WU3rOTOBSIEHHOM U3 OTPE3KOB
MONN3TUIIEHOBBLIX TPYO, KOTOpblE NPeaBapuTENbHO CBapUBAOTCH,
a 3aTeM npoTackMBalTCs B TPY6ONpPOBOA.

Mpumep: npoTsxka rmékon Tpy6bbl M3 3100, npoussoacTea
Wavin.

Puc. 9. MpoTtsxka rmbkomn NnacTMkoBow TPyObI

EkarepuHOypr
(343) 369 33 63
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BOCCTAHOBJIEHME TPYBOMNMPOBOOOB

Kak BoccTaHaBnmBaTtb Tpy6onpoBoabl

PekoHCTpyKuusi Tpy601, OTBEpPAEBaloLLEN Ha MecTe

MpoTaXKa anacTM4HOro pykasa, MPOMUTAHHOrO TEpMOOTBEpXAa-
emon cMmorsoi. lMocne oTeBepaeHVs cMosbl 06pas3yeTcs XecTkas
o6onoyka.

Mpumep: Insituform, Phoenix.

Puc. 10. PekoHcTpyKkums Tpyboi, oTBepaeBatoLLe Ha MecTe

PeKOHCTpyKUMs nnoTHONpUeratoLwen Tpyoon

MpoTskkKa HenpepbIBHOM MNacTUKOBOW TPyObl (C YMEHbBLLUEHHBIM
ronepeYHbIM CceveHneM Ans obrerdyeHuns yctaHoku). Mocne ycta-
HOBKWM CEYeHWe yBenuMuMBaeTCa ANnA TOro, YTOObl MNacTUKoBas
Tpy6a NnoTHO npunerna K cylecteyroLen Tpyde. C cepeaunHbl 80-x
rogos 6b110 pa3paboTaHO MHOMO HOBbIX METOAOB Takoro Tvna. MNep-
BOE MOKOJNEHNE BKIOYAET METOABI C UCMONb30BaHNEM TPYD, ceve-
HMe KOTOPbIX YMEHbLLAETCS HA MECTE YCTaHOBKM.

(npumep, Swagelining, Rolldown, Subline).

Puc. 11. PekoHcTpyKumsa nnoTHoNpuneratoLer Tpyooim,
HOPMUPYEMOWt HAa MECTE YCTaHOBKM

Hanpwumep, npumeHeHne TexHonornm Swagelining BO3MOXHO Ans
Tpy6 anameTtpom ot 100 mm go 1000 mm 1 anuHor go 1000 m.

TexHonorus Subline — 3To npouecc yCTaHOBKM MIOTHO Mpuerao-
LLielt TOHKOCTEHHoM 13 Tpy6bl BHYTpU CyLLECTBYOLLErO TpyHonpo-
BOAA C UCMONb30BaHWEM 3anaTeHTOBAHHOMO KomnaHwen Subterra
MeToAa CBOpa4MBaHuNa TOHKOCTEHHbIX 10 Tpy6, M3roToBNEHHbIX 13
cTaHgapTHbIX nonumepoB (K npumepy M13-80, M3-100). Mpu atom
M3 Tpyba npoTankmeaeTcsa Yepe3 POPMOBOYHYHO MaLUMHY ANS Cru-
6aHus ee B 3agaHHyto hopmy. [NpoLecc BbINOMHAETCH Npu Temne-
paType OKpyXaloLLlero Bo3gyxa C UCronb30BaHNEM NPOCTOro Ton-
KaTtens ¢ ruapornpuBoLOM.

WWW.WAVIN.RU

Puc. 12. TexHonorua Subline

Cpasy xe nocne ¢OpMOBOYHOM MalUWHbI NMPOM3BOOMTCA 3akpe-
nfeHve 3agaHHon GopMbl C UCMOSIb30BAHMEM BPEMEHHbIX YAep-
XUBAIOLLMX NEHT M npoTankmeaHue M3 Tpy6bl B chopme Subline B
CYLLIeCTBYIOLLYIO TPY6Y (NpsAmMo 13 malumHbl Subline, nnn gpyrum
cnoco6om B 3aBMCMMOCTM OT YCIIOBMI Ha paboyel nnolagke).
Mocne 3aTtarmBaHua  Tpy6bl  Subline B  cTapyio  Tpy6y
repMeTU3MpytoTcs Topubl TPy6bl Subline 1 nponssognTca nogaya
BOAbI NOA AaBMEHNEM A5 TOro, YTo6bl pa3opBaTh yaepXusatoLme
NIeHTbI M MPOU3BECTU pa3BopaynBaHue M3 Tpyobl.

Ta6nuua 1. [luana3oH npumeHeHus TexHonorum Subline

BHeLuHWi
anameTtp M3
TPyOhbI

TonwmHa cTeHoK Tpy6bl (MM)

SDR
26

SDR
33

SDR
42

SDR
50

SDR
61

SDR
80

75
100
110
125
150
160
180
200
213
225
250
280
300
315
355
400
450
500
560
600
630
710
750
800
900

1000
1200
1400
1600

- MpuMernm anst npoLecca Subline

B03MOXHOCTb NPYMEHEHUS 3aBUCUT OT CTPYKTYPbI
M3 nonumepa (Tpebyetcsa koHcynbTaumsa WAVIN)

BOCCTAHOBJIEHME TPYBONMPOBOLOB

TexHun4yeckoe onvcaHune



BOCCTAHOBJIEHME TPYBONMPOBOLOB
Kak BoccTaHaBnmBaTtb Tpy6onpoBoabl

BTopoe nokoneHue BKIOYAET METOAbl C UCMONb3oBaHUEM Tpyo,
ceyeHne KOTOPbIX YMEHbLUAEeTCA Ha 3aBofe (npumepbl, Compact
Pipe, Compact SlimLiner).

Puc. 13. MNMpoTsxka nnoTHonpuneratoLmx Tpy6, hopMmpyembix
Ha 3aBofe.

MnacTtukoBble Tpy6bl, NCMONb3YEMbIE AN PEKOHCTPYKUMU TPy6O-
NPOBOAOB, HE HAXOASLLUMXCA NOA AABMEHWNEM, TakMX Kak KaHanmu-
3auMa 1 ppeHax, Kak MnpaBumio, CYUTaTCA «HEe3aBUCUMbIMUW»,
TaKk Kak OHW MPOEKTUPYIOTCS ANA TOro, YTOObl BbIOEPXMBATb
BHELLIHWE Harpy3ku (Mnm ux 4acTb).

lMnacTukoBble Tpy6bl, UCNONb3yeMble AN O6HOBMEHUS HAMOPHbIX
TpyboNpoBOAOB, MO CTPYKType Krnaccuduumpytotcs nmbo Kak
«HEe3aBNCUMble», NGO KaK «UHTePaKTUBHblIE» B COOTBETCTBUM C
TeM, Kak BOCMPUHMMAETCS OKPY>XHOE HanpsKeHWe Ha pacTsikeHue,
CBSI3aHHOE C HaNMyMeM BHYTPEHHETO AaBeHMS.

He3aBucumas Tpy6a cnocobHa BblaepXuBaTb NPOAOSIKUTENIbHOE
BHYTPEHHEEe HanpsiXeHve OT AaBneHns, NpyM 3TOM OHa COBEPLLEHHO
He MMeeT orpaHuyeHuin nepemMeLLieHnin B paanansHoOM Hanpasse-
HWM BHYTpU CTapom Tpyo6bl.

WHTepakTnBHaa Tpy6a nepepjaeT 4acTb MM BCE BHYTPEHHee
HanpskeHve OT [AaBfieHNs Yepe3 paguasibHbli KOHTaKT CTeHke
CYLLIECTBYIOLLIEW TPYObl, HO COXPaHSAET NPOJOIKUTENbHYO CMOCO6-
HOCTb 3aKpbiBaTh Ntobble O0TBEPCTUSA, 06Pa30BaABLUMECS B PE3YNb-
Tate OEWUCTBMS KOPPO3UW WNW OTBEPCTUSI B COEOMHEHUSIX B CUC-
TeMe CyLlecTByoLLero Tpy6onposoaa.

60 O

Puc. 14. HesaBucHUMbIE N MHTEPAKTUBHbIE METOALI PEHOBALMM

an NPOEKTUPOBaHUN TakKXe [OOJDKHbl YYUTbIBATbCA KpaTKoBpe-
MeEHHble N NPOoAOIKUTENbHbIE BO3€eNcTBnsa Harpysok, nMeroLmx
MeCTO Npu yCTaHOBKe, And Toro 4YTO6bI BO BpeMsa MOHTaXa He npe-
BbILLATb onpenesieHHbIX npenenos.

HecmoTpsi Ha TO, YTO PEKOHCTPYKLMS C UCMONb30BAHWEM MacTu-
KOBbIX TPY6 MOXeT peLuatb Mpo6remMbl LENoCTHOCTU TpyGonpo-
BOAA W YCTPaHATb YTeuku, OGHOBMEHHbIE TPY6bl JOMKHbI o6ecne-
4MBaTb COOTBETCTBYIOLLYIO MPOMYCKHYK CMNOCOGHOCTb. [oaTomy
NepBoE, YTO HYXXHO OMPEAENUTL — 3TO HOBYHO NMPOMYCKHYIO CMOCO6-
HOCTb, KOTOpas TpebyeTcs ANl BOCCTaHaBNMBaeMbIX Tpy6, a He
MPOCTO MPUHATb, YTO MPOMYCKHasi CMOCOGHOCTb OcTanach Heus-
MEHHOM.
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Tpebyemas MponyckHas CNOCOGHOCTb ONpedesnsieTcs Ha OCHoBe
MWHUMASIBHOrO BHYTPEHHEro paguamMeTpa NnacTMKOBOW Tpyo6sl,
a MakcUMasbHbIA Hapy>XHbI AMaMeTp OorpaHMyMBaeTCs CyLLecTBy-
toLLien Tpy6on.

Mpu aHanu3e nNpPOMyCKHOM CMOCOBHOCTU MOryT ObiTb MPUHATHI
B pacyeT JOMNOSHUTENbHbIE NPEMYLLIECTBA FMAPABANYECKON rmaf-
KOCTM M HEMPEPBLIBHOCTU BHYTPEHHErO Cosi, KOTOpble o6ecrneynBa-
H0TCA CTEHKOW MIaCTUKOBOW TPy6bl. [ononHUTenbHas MHopmMaums
0 MPOEKTUPOBaHWM NpefcTasrieHa B rnaee 5.

2.3. MeToAabl 6ecTpaHLIEeNHOW 3aMeHblI

Korpa TpeboBaHusa K CUCTEME HE MO3BONAIOT NMPYMEHEHVNEe METO-
[IOB PEKOHCTPYKLMW, Hanpumep, n3-3a orpaHu4eHuiA NpomnycKHOwM
Croco6HOCTU HOBOrO TpybonpoBoaa, a 3ameHa Heobxogunma, cTa-
pbIi TPY60MpOBOA MOXET ObiTb 3aMEHEH NPV MOMOLLM MeToAa,
KOTOpPbIV UCKMIOYaeT packanbiBaHve. Kak npasuno, 6ecTtpaHLien-
Has 3aMeHa onpefenseTcs Kak CTPOMTENbCTBO HOBOro Tpy6omnpo-
BOLA Ha JIMHWW CYLLECTBYIOLLEro, Npu4emM HOBbIN TPy6ONpOBOL,
BbIMOMHAET Te Xe PYHKLMU, H4TO 1 CTapbIn.

2.3.1. Pa3pywieHue Tpy6onposonos

CyLliecTBytoLnii Tpy60NpoBoA, pas3pyLlaeTcs, U ero YacTu pacTan-
KMBalOTCA B CTOPOHbI BMECTe C MpuMeraioym rpyHTOM Mpu
MOMOLLM CreLmanbHOro HakoHeYHVKa, KOTOPbIW, TakuM 06pasom,
hopmuMpyeT MonocTb AN YCTaHOBKM HOBOro Tpy6ornpoeoaa. Hako-
HEYHUKOM MOXET CINYXMWTb MHEBMATUYECKUIA MOJIOT, rMapaBnnye-
CKWUIA pacLUMpuUTenb MU HEMOABWMXKHBIA KOHYC, KOTOpble MpOTAru-
BaKOTCA Yepes CyLLEeCTBYOLLMA TPYOONPOBOA, U 3a KOTOPbIMU Cre-
AyeT HoBasi NONMATUNEHOBAsA NNETb TAKOro Xe U 60sbLIero pas-
Mepa. [ns BOCNPUATUA TOYEYHOW Harpy3ku, MONMITUIIEHOBas
Tpy6a NpefnoyTUTENbLHO AOMKHA MMETb AOMOMHUTESbHBIA XKeCT-
KW YNPOYHEHHbIN CMOWA.

Puc. 15. PaspyLueHne TpyObbl
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BOCCTAHOBJIEHME TPYBOMNMPOBOOOB

Kak BoccTaHaBnuBaTtb Tpy6onpoBoabl

2.4. PykoBOACTBO MO
MPUHATUIO peLleHus

Bnok-cxema Ha puc. 16
nomoraeT nuuam, oTBe-
YalWwmuM  3a  NpuHATUE
pelleHns cpenatb npa-
BWIbHBIA BbIGOP

Puc. 16. PykosoacTso
Mo NPUHATUIO peLleHns

WWW.WAVIN.RU
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3. CucTtemMmbl BOCCTaAHOBJIEHMA TPy6OnNpoBOaoOs,
npepnaraemblie komnaHvuem Wavin

BOCCTAHOBJIEHME TPYBOMNMPOBOLOB
CucteMbl BOCCTaHOBJIEHUA Tpy6onposoaos Wavin

[na 6ecTpaHLllenHoro BoccTaHoBfeHns Tpybonposodos Wavin,
6yay4n ogHUM M3 NepBbIX pas3paboT4nkoB B oTpacnu B Espore,
npeanaraeT WHHOBALMOHHbIE peLUeHVs AnA YCTpaHeHus pas-
JIMYHBIX MPO6EM Ha ra30BbIX, BOAOMPOBOAHbIX, KaHaNMN3aLMOHHbIX
1 NPOMBILLNEHHBIX Tpy6onposodax. [na 6ecTpaHLLenHbIX TEXHOMO-
rMn BOCCTAHOBEHNA TPYO6ONPOBOAOB MOXHO MUCMOMNb30BaTh Creay-
IOLLIYIO MPOAYKLMIO, BbiNyCKaemyto koMmnaHunen BasuH:

I CranpgaptHble O Tpy6bl — ANs NPOTACKMBaHWA B CYLLECTBYIO-
Len Tpybe 6e3 ee paspyLUEeHUs UNu € paspyLUeHEM

I Wavin TS Tpy6bl — C NOBbILLEHHbIM COMPOTMBIIEHMEM K pa3py-
LLEHMIO (A1 MOHTaXKa B TSXKENbIX YCMOBUAX M MPOTSXKMN C pas-
pyLLeHneM cTaporo Tpy6onpoBofa, B OCOOEHHOCTN YyryHHbIX
1 6E€TOHHbIX TPYO).

I Compact Pipe n Compact Slim Liner — npoTsixka B CyLLEeCTBYO-
LLieM Tpy6onpoBoAe € NNOTHLIM NpuneraHvem, 6e3 paspyLUueHns

3.1. Tpy6bl Wavin gns npoTsiKKu B CYLUECTBYIOLLEM
Tpy6onposoae

MpoTaxKa uenbix NneTen ¢ UCNONbL30BaHWEM MNACTUKOBbLIX TPYO
Wavin cTaHgapTHbIX pa3mMepoB OCYLLECTBMSETCA C CepeauHbl
60-ropoB. U3HavansHo, nonvemHunxnopugHele (MBX) Tpy6bl ckneun-
BaNvM BMeCTe, a 3aTeM MpoTacknsanu 3a oanH npuem.

C koHua 60-rogoB Ans 3TOW Lenu NCnonb30oBanucb MoNMaTUIEHO-
Bble TPYObl.

Kak maTtepuars, NnonmMaTuUneH fyulle BCEro NoaxXoauT Afs Takoii one-
pauuy 6narofiapsi ero NMoHWKEHHOMY MOZYII0 YNpyroctu, o6ecne-
YymBatoLLeMy Ansl TPYGHOM NNeTU Xenaemyto NPoaosibHY0 MTMEKOCTb.

Puc. 17. BoccTtaHoBneHve Tpy6onpoBoaa METOAOM
npotackunsarus N3 Tpy6bl B Bennkobputarmm

[nvHa otaenbHbIX TPY6 3aBUCUT OT BO3MOXHOCTEW TPaHCNOPTU-
poeku. CTangapTHas AnHa NonmaTUIEHoBbIX TPY6 cocTaenseT 12 m
(B HekoTopbIX cTpaHax 10 m). o anameTtpa 160 MM BKIOYUTENBHO
TPy6bl NpepnaratoTca B 60nee ANVHHBIX OTpe3kax, KoTopble noc-
TaBnAlTCA B 6yxXTax UM HamMoTaHHbIMU Ha 6apabaH.

TonwmHa CTeHKM onpefensieTcs MpPOYHOCTBIO, OnpeaenseMomn
YCIOBMAMM B KOTOPbIX 6yaeT npumeHaTbes Tpyba (cm. rnasy 5.3.),
a TakXe BO3MOXHOCTAMU CoefnHeHns. DUTUHMM ans ceapku Tpyo
TPedyIoT onpeaeneHHoOM MUHUMAsIbHOW TOMLLMHbBI CTEHKM.

IOna npotackveaHusa Tpy6 TpebyeTcs BxoaHas TpaHiues. Pasmep
TpaHLwen onpegenseTcs guamMeTpomM WU AOMyCTUMbIM pagnycom
narnba Tpyobl, rMyOUHON CYLLECTBYIOLLEro Tpy6onpoBoaa 1 OKpy-
Xawowen Temnepartypon. Mo npakTudeckoMy npasuny, pasmep
TpaHLLen, NpeacTasieHHon Ha puc. 18, cnegyeT paccyuTbiBaTb cre-
JyroLLmM 06pa3om:

OnvHa TpaHwen: L =8 x H (m)
LnpwuHa TpaHwen: W = HapyxHbIn guameTp + 1.0 (M)

Tpy6a, nognexatlas BOCCTAHOBMEHWIO, AOMXKHA 6bITb NpoYyMLLeHa
M ocso6oxaeHa OT BCeX MOCTOPOHHMX MPEAMeToB, KOoTopble
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Puc. 18. Heobxoaumblii
pasmep TpaHLlewn ans
BOCCTaHOBNEHWA
Tpy6onpoBoaa NyTém
npoTacKnBaHms rmbKom
NnacTUKOBOW TPYObI

MOryT MellaTb BCTaBke TPyOGHOW
nnetn. HactosTensHO pekomeHay-
eTCA BbINOMHUTbL MPOBEPKY Npun
NMOMOLLN TENEBU3MOHHON WHCNEK-
UMM Mnu  pasMepHON NPOTSXKKK
(kanubpaTopa).

Tpy6Has nneTb hopMupyeTcs NyTem
CBapKu BCTbIK OTAEnNbHbIX Tpy6. B
3aBMCUMOCTU OT TOJILLMHBI CTEHKM
TPyObI, Kaxaas npouenypa cBapku
3aHumaer ot 30 go 60 muHyT. MNog-
PO6HbIE MHCTPYKLMM MO CBapKe NpefoCcTaBfoTCA No 3anpocy.

Puc. 19. Ceapka BCTbIK
NONMaTUNEHOBLIX TPYO

KavecTtBo CBapHbIX LLBOB npoBepsaeTcd npu nomoLln sBu3dyanbHOro
OCMOTpa HannaBJIeHHbIX BaJIMKOB. HannaBneHHble Banuku Ha
Hapy)KHOIZ NOBEPXHOCTU MOryT NpenaTCcTBOBaTbL BCTaBKe, UX PeKo-
MeHayeTca yoandaTtb ana npenorepalleHus pr,D,HOCTeIZ Brnocnen-
CTBMMW. YpaneHue BHYTPEHHUX HannaBNeHHbIX BaJIMKOB TakKxXe
MOXEeT BbIMNOMHATLCA MO TpeﬁOBaHI/IIO 3akKa34uka.

MMneTb ocHallaeTcs rofnoBkOW AN MPOTacKUBAHWUS, OHA MOXET
COCTOSITb TGO M3 METANNTMHYECKOrO HAKOHEYHWKA, KOTOPbIN NPUKPY-
ynBaeTcs 6ontTamu K Tpybe, MMb0o 13 NOMUITUNIEHOBON 3arnyLIKu ¢
YWKOM [ANnsi MpoTarMBaHus. 3arnywka npuBapuBaetca k 13
Tpyb6Ke BCTbIK.

il

RN

Puc. 20. MeTannnyeckumii HaKOHEYHWUK Ang NpoTArnBaHus (cnesa)
1 NONNITUIEHOBAs 3armyLUKa, MPMBapeHHas BCTbIK K TOpLY TPyObl.

Beptnior mexpgy npotackvBaembiM KOHLIOM W KaHaTom nebefku
npepoTBpallaeT nepekpyyvBaHve KaHarta, obecneymBas Takum
06pa3omM yBenuMyeHve ero cpoka akcrnyatauun. [na obnerdyeHus
MPOTSXKKN 1 NpefoTBpaLLeHns NOBPEXAEHWUS NpU NpoTArMBaHUM,
nop, Tpy6HOW MNeTbio, Nexallen Ha NMOBEPXHOCTW, pa3MeLLatTcs
Banvku. MNpoTsxKa OCyLLLeCTBNAETCA NPV NOMOLLM NebefKkn CO CKOo-
pOCTblO NpoTArMBaHus o 15 M/MuH.

Ha Bxoge B cyuwecTeyowui TpybonpoBoA YCTaHaBNMBAKOTCA
HanpasndawoLwue. ,D,J'Iﬂ ,qaaneVlLuero CHWXeHua ycunua npu npo-
TAXKe pekoMmeHayeTcd npuMmeHeHne cMasku. |_|OMOLle MOXXEeT OKa-
3aTb Aaxe cmavmBaHve 06bI4HOW BOLOW.

MakcumManbHoe TsHyLLee YCUnMe 3aBUCUT OT NPUMEHSIEMbIX MOMK-
3TUNEHOBLIX TPY6 (CM. rnasy 5.2). Mpunaraemoe TsHyLLee ycunme
pEerucTpupyeTcst U BHOCUTCS B OTHET 06 YCTaHOBKE.
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BOCCTAHOBJIEHME TPYBOMNMPOBOOOB

CucrtemMbl BOCcCcTaHOBreHUs Tpy6onposoaoB Wavin

Ta6nuua 2. ACCOpTMMeHT rasoBbIX pr6 Ans BOCCTaHOBJIEHMA ra3onposogoB HU3KOro U cpegHero gaBneHus

HomuHanbHbIn [a3oBas Tpyba M3 80 [a3oBas Tpyba M3 100 la3oBas Tpy6a Wavin TS
nameT A
Anawetp, mm nd)l‘laHLl,ngle-IX SDR 17,6 SDR 11 SDR 17,6 SDR 11 SDR 17 SDR 11
coeguHeHUNn
32 25 - 3.0 - 3.0 - 3.0
40 32 - 3.7 - 3.7 - 3.7
50 40 - 4.6 - 4.6 — 4.6
63 50 - 5.8 - 5.8 - 5.8
75 65 - 6.8 - 6.8 — 6.8
90 80 5.2 8.2 5.4 8.2 - 8.2
110 100 6.3 10.0 6.6 10.0 — 10.0
125 100 71 11.4 7.4 11.4 — 11.4
160 150 9.1 14.6 9.5 14.6 - 14.6
180 150 10.3 16.4 10.7 16.4 - 16.4
225 200 12.8 20.5 13.4 20.5 13.4 20.5

Ta6nvua 3. ACCOPTUMEHT TPY6 Ansi BOCCTaHOBINEHUSI CUCTEM TPY60MPOBOAOB NUTLEBOrO U TEXHUHECKOTO BOAOCHAGXEHUS

HomuHanbHbIA Tpy6a ons - o )
—— MaMmeTp ana NUTBEBOM BOdI Tpy6a .un;||_| :I'IaVI:II'I(:;(SBOVI BOAbI Tpy6a gns anb_cl_aSBow Boabl Wavin
’ hraHLeBbIx na 80
COefHEHNH SDR 11 SDR 17 SDR 11 SDR 17 SDR 11

20 15 1.9 - - - -

25 20 2.3 - - - 2.3
32 25 3.0 - 3.0 - 3.0
40 32 3.7 - 3.7 - 3.7
50 40 4.6 - 4.6 - 4.6
63 50 5.8 - 5.8 - 5.8
75 65 6.8 - 6.8 - 6.8
90 80 8.2 5.4 8.2 - 8.2
110 100 10.0 6.6 10.0 - 10.0
125 100 11.4 7.4 11.4 - 11.4
140 125 12.7 8.3 12.7 - 12.7
160 150 14.6 9.5 14.6 - 14.6
180 150 16.4 10.7 16.4 - 16.4
200 200 18.2 11.9 18.2 - 18.2
225 200 20.5 13.4 20.5 13.4 20.5
250 250 22.7 14.8 22.7 14.8 22.7
280 250 25.4 16.6 25.4 16.6 25.4
315 300 28.6 18.7 28.6 18.7 28.6
355 350 32.2 21.1 32.2 21.1 32.2
400 400 36.3 23.7 36.3 23.7 36.3
450 500 40.9 26.7 40.9 26.7 40.9
500 500 45.4 29.7 45.4* - -

560 600 50.8 33.2 50.8* - -

630 600 57.2 374 57.2* - -

Ta6nuua 4. ACCOPTUMEHT TPY6 AN BOCCTAHOBJIEHUSI CUCTEM HanopHOM 1 6e3HanoOpPHON KaHanu3auum

HOMUWHANbHbIN Tpy6a ona kaHanusauum Tpy6a ona kaHanusauum Tpy6a anqa KaHanusauum
[VaMeTp, Mu avameTp ans M3 80 M3 100 Wavin TS
B SDR 17 SDR 11 SDR 17 SDR 11 SDR 17 SDR 11

50 40 - - - - - 4.6
63 50 - 5.8 - 5.8 - 5.8
75 65 - 6.8 - 6.8 - 6.8
90 80 5.4 8.2 5.4 8.2 - 8.2
110 100 6.6 10.0 6.6 10.0 - 10.0
125 100 7.4 11.4 7.4 11.4 - 11.4
140 125 8.3 12.7 8.3 12.7 - 12.7
160 150 9.5 14.6 9.5 14.6 - 14.6
180 150 10.7 16.4 10.7 16.4 - 16.4
200 200 11.9 18.2 11.9 18.2 - 18.2
225 200 13.4 20.5 13.4 20.5 13.4 20.5
250 250 14.8 22.7 14.8 22.7 14.8 227
280 250 16.6 25.4 16.6 25.4 16.6 25.4
315 300 18.7 28.6 18.7 28.6 18.7 28.6
355 350 21.1 32.2 21.1 32.2 21.1 32.2
400 400 23.7 36.3 23.7 36.3 23.7 36.3
450 500 26.7 40.9 26.7 40.9 26.7 40.9
500 500 29.7 45.4 29.7 45.4* - -

560 600 33.2 50.8 33.2 50.8* - -

630 600 37.4 57.2 37.4 57.2* - -

* o 3akasy
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BOCCTAHOBJIEHME TPYBOMNMPOBOOOB

CucteMbl BOCCTaHOBJIEHUA Tpy6onpoBoaos Wavin

B Tex cnydasx, korga guameTp M3 Tpy6bl 3HAYUTENBHO MEHbLUE
BHYTPEHHEro AvameTpa CyLLecTBYloLero Tpy6onpoBoaa, BOKPYr
Hee crieflyeT pasmMecTUTb U3OMSILIMOHHBIN MaTepuars; 3T BO3MOXHO
TONLKO B TEX Cryyasix, KOraa KaHan CyLlecTBytoLen Tpy6bl sBsi-
€TCS AOCTATOHHO MMaaKUM.

Mocne npotaruBanus M3 Tpybbl HEO6XOOAMMO BbINOMHUTL OKOHYa-
TenbHble padoThl:

I UeMeHTMPOBaHMe MEXTPY6HOro NPOCTPaHCTBa,;

I NOBTOpPHOE NOAK/OYEHME K OTBETBIEHNAM
nnn npucoeguHUTENbHbLIM pr6or|poso,an.

MexTpy6HOoe npOCTPaHCTBO MeXAy CTapon U HOBOW Tpybou
06bI4HO 3arONHAETCA CMEChIO HA OCHOBE LieMeHTa. B Tex cnyyasx,
Korja MexXTpy6HOe MpOCTPaHCTBO SIBMSETCA  OTHOCWUTENIbHO
HE6OMbLUMM, MOXHO BbIMOMHATE LIEMEHTUPOBaHWE MPU MOMOLLM
NoNMypeTaHoBON CMECUM Ha OCHOBe uemeHTa. LlemeHTupoBaHune
06bI4YHO BbIMOMHAETCA ONA 3aKPENSeHUss HOBOW TPyObl B HEOHXO-
OMMOM MOJIOKEHWUW, Hanpumep, Ana npefoTBpaLlLeHVst NPOAOsb-
HOro ABMXXEHUS TPY6bl, U AN YNPOYHEHWUS KOHCTPYKLMK.

LleMeHTHbI pacTBOpP MOXET nogaBaTbCA M3 BEPXHEW TOYKMU
y4acTKa [0 HUXKHEN 3a CYeT CyLLeCTBYIOLLEro yknoHa Tpyéonpo-
BOOa, NN 3aKa4ymBaTbCA U3 HUXHEN TOYKMN BBEpPX Nnoa oaBneHnem.

Bo BpemMsi LeMeHTUpoBaHus Tpy6a nopBepraeTcs CregyoLmnMM
Harpyskam:

1 BbITaNKMBaLLEN CUe; TAXKENbIA PacTBOP BbiTAlIKMBaET TPyoOy
BBEPX, BbI3bIBAs NIMHEVHYIO HArpy3Ky No BCEW A/IMHE CBEPXY; B
[OaHHOM Cny4ae MonesHbIMM MOryT OKa3aTbCs MO3ULIMOHEPSI,
obecrneymBalroLLMe pacrnosioXeHne HOBOW Tpybbl B LEHTpe
OTHOCUTENbLHO CTapou Tpy6bl;

I rngpoctatn4eckoMy [aBfIEHUIO CHApYXu, KOTOpPOe MOXeT
BbI3BaTb CAABMMBaHWE TPyObl.

Onsa Toro, 4To6bl 3TOrO0 HE MPOM3OLLO, HEO6XOAMMO MPEANPUHU-
MaTb Mepbl NpeaocTopoXHocTu. MNogpo6bHoe onucaHue TUMOB pac-
TBOpa, KOTOpble MOryT MPUMEHSATBLCA, @ TakXe MpaBWibHbIE CMO-
Cco6bl ero nucnonb3oBaHus npeacrtasnexsl [. LLtanHom v gpyrumm
[23].

OTBeTBNEHMS, KaK MPaBWNo, NOAKMIOHAKOTCSA CHAPYXK, MyTEM CBapKu
BCTbIK OTBOAOB MMM NPMBapPKON cBapHbIX céaen K M3 Tpybe. Mop-
KIIOYEHNE K HUM OCYLLECTBNSETCA O4YeHb MpocTo. B HacToswee
BPEMS TakKXe WMEeeTCs BO3MOXHOCTb MOAKIIOYEHUS W3HYTPU
C WUCMOSIb30BaHMEM pEe3aKoB C [AUCTAHUMOHHBLIM YnpaBrieHneM
1 cneumnanbHbIX TPoduUIen co LMAMKOW, MpUBapuBaeMbIiX 3NEKTPO-
CBapKOW K BHYTPEHHEW 4acTu NONM3TUNEHOBON Tpybbl. [na atoro
06a3aTenbHbIM - ABNSETCA TOYHOE PAaCMONiOXEHNEe OTBETBEHWN,
a TaKkkKe Hanuume WHCTPYMEHTOB AN Mpope3ku OTBEpPCTUS
B CTEHKe TPyObl M pacTBOPE BOKPYT Hee.

Ona NoaKnoYeHus K CyLLleCTBy}OUJ,eVI CeTn nogxogAaTt ctaHOapT-
Hble coeauHuTesbHble yCTp0I7ICTBa, Hanpumep, CbJ'IaHLIeBbIe coe-
OVHEeHNA.

3a MHorue rogpl NPMMEHEHNE MeToaa npoTackveanus M3 Tpy6bl
3aBoeBasio  MOMynsAPHOCTb, OCOBGEHHO MNPU  BOCCTAHOBMEHWU
NOBPEXAEHHbIX HAMOPHbIX TPY60MpPoBOAOB. ITO — ObICTPLIA, OTHO-
CUTENbHO NMPOCTON N SKOHOMUYHbIN METOA.

OpHako, 3TOT TPaAMLMOHHBIA U NPOCTON METOL, MMEET HEKOTOPbIE
HepocTaTKu:

1  CHWXeHWe MpOoMnycKHOW CMOCOBHOCTW: AvamMeTp HOBOM TPyObl
3HaYUTENbHO MEHbLLE, YEeM CYLLECTBYIOLLEN;

I Heo6XOAMMOCTb PbITbsl TPAHLLIEWN OISt MPOTSXKA MIeTy;

I Heo6X0OMMOCTb HaNMYMsA NPOCTPaHCTBA BOKPYT MOLLAAKW Ans
pa3meLLeHVsi NNeTn nepea NPOTSXKON;

Mocksa
(495) 937 86 96

CaHkT-TeTepbypr
(812) 458 54 69

I 13rubbl MO MapLUpyTy TPy60NpoBOaa; NPOXOXAEHNE N3rN60B B
CyLLleCTBYIOLLIEM TPy6ONPOBOAE ABMSETCA NPOGIEMaTUYHbIM;

I uemeHTMpOBaHMe co3daeT npob6nemMbl Mpu MNOAKIOYEHUN
(MOBTOPHOM MOQKIIOYEHNN) OTBETBUTENbHBIX JINHUIA.

HaHHble HepgocTaTku npusenn K paspaboTke metogos Compact
Pipe n Compact SlimLiner.

3.2. Compact Pipe

3.2.1 OnucaHue u NpMMeHeHUe CUCTEMbI

Cuctema Compact Pipe nposiBuna ce6si Kak ungeanbHas TEXHOSO-
rma onsa 6eCTpaHUJeI7IHOFO BOCCTaHOBJIEHUA NnoBpeXaeHHbIX BOOO-
NMPOBOLOB, KaHanM3aumm, ra3onpoBoAOB M MPOMBILLIEHHbIX TPY6O-
npoBoAOB, N3roTOBNEHHbIX U3 TPaAULUMOHHLIX MaTtepuasnoB, TakKnux
Kak YyryH, ctasib, 6ETOH, KepaMunka 1 ac6eCcToLEMEHT.

Puc. 21. Compact Pipe ans o6HoBneHus Tpy6 BOAONPOBOAOB,
rasonpoBOOB N KaHanuaaumm

Ocobble npeumyliecTBa cucTtembl Compact Pipe nposiBnsitotcs
B Tex crnyuasx, Korga TpyGonpoBof HeJoCTyrneH, 6o B MecTax
C OXMVBMEHHbIM [OPOXHbIM [BWXEHUEM, FOE PbiTbe TpaHLLEU
HEBO3MOXHO. CTpouTenbHble pa6oTbl OrpaHUyeHbl HeGOMbLUNMU
KOT/IOBAHaMM B Hauarne u KOHLEe TPacchl, KOTOpble MOryT Aaxe He
Tpe6oBaTbCsl MNpW BOCCTAHOBNEHUM KaHANU3ALMOHHBIX TPYyo,
MOCKONbKY MOTYT WCMOMb30BaThC  CYLLECTBYIOLLME  KOMOAUbI
C NoKamu.

EkarepuHOypr
(343) 369 33 63

Camapa
(846) 979 68 12
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Puc. 22. [Ins BoccTaHOBNEHNS
KaHanM3aumoHHbIX TPyO MOryT
1CMONb30BaTbCS CYLLIECTBYIOLLIME
KonoAaLbl

Bo Bpemsi 3KCTPYy3WOHHOro npouecca Kpyrnas nonuaTuieHoBas
Tpyb6a no Bcen anuHe cknapeisaetcs B C-o6pasHyto hopmy. Takum
06pa3om, NonepyHeHHoe ceveHne yMeHbLIaeTcsi Ha 35 NPOLEHTOB,
1 Tpy6a MOXET NIerko BCTaBMATLCA B BOCCTAHABNMBAEMBI TPy6O-
npoeog. MNocne npotsxxkn Compact Pipe Bo3BpalyaeTcs B UCXOA-
HOe cocTosiHME Npy NoMoLLm napa. Bnarogaps «achdekTy namsaTn»
nonuaTtuneHa, Tpy6a BO3BPALLAETCA B WCXOOHOE MONOXEHME.
Mcnonb3oBaHne cxartoro Bo3gyxa BO Bpems npouecca oxnaxpe-
HWUA NO3BONSET 06EeCneynTb MIOTHBIA KOHTaKT M3 Tpy6bl C BHYT-
PEHHEN CTEHKOW CyLlecTBylLle Tpybbl (MNIOTHOE NpUEeraHue).
[onyckn BHYTPEHHEro AuameTpa CyLLecTByKOLLei Tpy6bl MOryT
HaxoauTbCca B npefenax Ao 7 npoueHToB. PesynstaTtom paHHOro
MeToza NNOTHOro NpUNeraHns SBRSETCH CTPYKTYPHO He3aBucMmas
Tpy6a Co CBOMCTBAMU M CPOKOM 3KCMyaTauyn BHOBb YCTAHOBMEH-
HOW TPyO6bl.

(5
i

C
<
O

Puc. 23. Compact Pipe — n3 C-o06pasHoit oopMbl K MAIOTHOMY Npu-
neraxuo

HonyckaloTca cnepyrowme  yribl
cuctembl Compact Pipe:

OTKIIOHEHWIA TPy6OMNpPOBOOOB

WWW.WAVIN.RU

Ta6bnuua 5. [lonycTuMoe u3ameHeHue HanpasfieHusi Tpyo6onposoaa

MuHMManbHbIR paguyc narnba

Tvn nameHeHuns VYron ° o
CyLLIECTBYIOLLIEN TPYObI

n3rnbbl U coeguHeHnsa < 22.5° 6e3 orpaHu4eHun

P < 45° 5x HOMI/IHa.HbeIVI ovameTp
Compact Pipe

— <90° 8 X HOMWMHanbHbIN gnameTp

Compact Pipe

[na BOCCTAHOBNEHUS KAHANMU3ALMOHHBIX TPY6, MMHUMAaNbHbIN ana-
METP JIOKOB NpefcTaBneH B Tabnuue 6:

Ta6nuua 6. MMHMManbHble Tpe6oBaHMA ANa [OCTYNa Yepes NoK

HomuHanbHbIn MuHMManbHbIV pasmMep KaHanmM3auMOHHbIX

anamertp KonoALueB (CM X cM)
100 — 225 80 x 80 o]
250 - 500* 100 x 100 o]

* Mpy HOMWHanbHbIX AvameTpax 450 n 500 ropnoBuHa Konoaua [OMKHA
yOoansTbes.

Mpu ncnons3oBaHun cuctemsl Compact Pipe Heo6xoanmo obecre-
YUTb, YTOObI MUHUMANBHOE MOMNEepPeYHoe CeYeHne CyLLEeCTBYOLLEN
Tpy6bl 6bIN0 60nbLUe, Yem cnoxeHHas Compact Pipe nnu ronoeska
Ons npoTackmeaHus. Kputndeckne mecta MoryT pacLumMpsaTbCs npu
NOMOLLM Kanuépa uim HakoHe4YHVKa Ons paspyLueHns Tpyo.

YMeHbLLEeHMe NomnepeYyHoro ceveHns B pesynsraTte yctaHoBku 19
TPpy6bl KOMMEHCUPYEeTCA OTCYTCTBMEM MNPEnATCTBUIA (Takux, Kak
NPOHUKHOBEHME KOPHEW W OTNOXEHWUs) 1 6onee rmagkon BHYTPEH-
Hell MoBEpXHOCTbIO. B 60nbLUMHCTBE CryvaeB rupgpaBnnyeckue
XapakTepucTUKM U, Takum 06pa3oMm, MponyckHas Crnoco6HOCTb
Jaxe yny4watoTces (cMm. puc 49).

3.2.2. ACCOpPTUMEHT U3genun

Compact Pipe BbinyckaeTcsa ¢ auameTrpamu B ananasoHe ot 100 go
500 mMM. [ns kaxporo AuamMeTtpa npepfiaratoTcA pasfin4Hble
Knaccbl TONWWMHbI CTeHKW/SDR Aans ynoBneTBOpeHus pasnuyHbIX
KOHCTPYKTMBHbIX TpebosaHui. Compact Pipe npoektupyeTtcs kak
HesaBucumas Tpy6a, CnocobHas CamMOCTOATENbHO BbIOEPXMBATHL
BCe Harpy3ku. TeopeTn4ecku, Nocne BOCCTAHOBIIEHNS CYLLECTBYHO-
Las ctapas Tpy6a MoxXeT ObITb yaaneHa.

Ta6nuua 7. AccoptumeHT Compact Pipe

HomuHanbHas TonumHa  [anasoH BoccTaHaenu-  MakcumarnbHas
Ho“’::‘;”b’ CTeHKI* BaeMbIX AMAMETPOB (MM) nnvHa (M)**
pvamertp* S;%R ?7Dz{ S1D7R ns 8o N3 100 S1D7R SzDeR
100 3.9 5.7 59 97-104 97-102 600 600
125 74 121-129 121-127 600
150 5.8 8.6 8.9 145-155 145-152 600 600
175 10.3 170-182 170-179 600
200 77 114 11.8 194-208 194-204 400 440
225 13.3 217-232 217-228 330
250 9.7 142 148 241-258 241-253 330 400
280 16.2 280-300 280-294 250
300 11.6 17.1 17.7 289-309 289-303 190 210
350 13.5 20.0 20.6 340-364 340-357 150 160
400 154 228 23.6 385-412 385-404 93 135
450 17.4 - - 436-467 436-458 - 100
500 19.3 - - 485-519 485-509 - 100

* Opyrve HomMuHanbHble anameTpbl, SDR 1 TMNbI NonnMaTuneHa npefocTas-
NSHOTCA MO TPEGOBAHMIO.

** B 3aBucumMocTu ot knacca SDR. MNpu 601nbLuen TONALWMHEe CTEHKW, MaKCK-
MarbHbIX AJIMH HET B HAIM4UK.

Tpy6a Compact Pipe HamaTbiBaeTca Ha 6apabaHbl. OnuHa Tpyobl
Ha 6apabaHe 3aBUCUT OT ee HOMWHANBHOMO AnaMeTpa.

BOCCTAHOBJIEHME TPYBONMPOBOLOB

TexHun4yeckoe onvcaHune
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3.2.3. TexHU4ecKue gaHHble

Martepuan

Tpy6bl Compact Pipe wuarotoBnuBatoTci M3 06bI4HbIX TPyO U3
marepuanos M3 80 n M3 100.

CTOMKOCTb K XMMU4Y€CKOMY BO3EUCTBUIO

Tpy6bl Compact Pipe o6rnagaet CTOMKOCTbIO K ObITOBbIM CTOKaMm
¢ pH mexpy 2 (kucrota) 1 12 (wenoyb). Ons NPOMbILLNEHHbIX
CTO4HbIX BOA, HEO6XOAMMO Y4NTbIBATH AAHHbIE O CTOMKOCTM K XUMM-
4YeCcKoMy BO3[ENCTBUIO, Ny6nukyemble Wavin (monyyuTe faHHble
MOXHO Ha carte www.wavin.de).

LiBeTt

Benbin (Henpo3payHbI) — ONS KaHanM3auuM U NPOMBbILLIEHHOTO
NpYMeHeHNs

JKenTblIli / opaHXeBbIi — NPUMEHEHWE AJ1st ra30NpPOBOAOB

CuHuin — npuMmeHeHne ang sogonposoaos NUTLEBOW BOAbI

KOHCTPYKTUBHbIE OCOGEHHOCTU

Tpy6a Compact Pipe npeactaBnsieT co60oi HE3aBUCUMYIO TPYOHYHO
CUCTEMY C Ka4eCTBOM W 3KCMyaTauMOHHbIMU XapakTepucTMkamm
06bI4HbIX MONUITUIIEHOBLIX TPYOGOMPOBOAOB, NMPOMIOXEHHBLIX MYTEM
TPaaMLUMOHHOW NPOKNaaKy B TpaHLLEE.

[ns Tpy6onpoBOAOB, He HaXO[ALUMXCA Nof AABMNEHWEM, Kak npa-
BWI0, NpuMeHsitoTes Tpyobl ¢ SDR 26 n 32 B 3aB1ucnmocT OT Tpe-
6yemori ponyckaemow Harpy3ku. Ecnm ponyckaemas Harpyska
JOJKHA 6bITb OYEHb BLICOKOW (Hanpumep, u3-3a O4Y4eHb BbICOKOIO
YPOBHS FPYHTOBBIX BOA), MOTYT NpUMeHsATbCSA Tpy6bl ¢ SDR 17. Ans
HanopHbIX TPy6oNpoBOoAoB BbIGOp MaTepuana v knacca SDR 3aBu-
cuT oT paboyero faBneHNs U JOMKEH COOTBETCTBOBATL MeXAyHa-
poaHbimM cTaHgaptam ISO n CEN.

Bonee nogpo6Has nHdopmaumsa npusegeHa B rnase 5.3.

MapkupoBka

Compact Pipe npoussoactsa komnanum Wavin MapkupyeTcs cne-
aylowmmM o6pa3om: Npon3BoanTeSNb, Ha3BaHWe M3nenus, NpUMeHe-
HVWe, maTtepuarn, HOMWHalbHbIA auameTp, knacc SDR, cooTBeT-
CTBMe cTaHaapTam, farta npou3BoAcTBa, MOroHHble MEeTpbl, HoMep
MalUWHbI, KOf, napTuu/matepuana.

Hanpumep, Wavin, Compact Pipe, Boga, M3 100 (MRS 10),
HomuHaneHbii gnameTp 300, SDR 17, DVGW AU 2109, 080403,
001083, 42, 067870.

CepTtudumkarni

Compact Pipe MMeeT HEeCKONMbKO HaLMOHaNbHbIX CEPTUCMKATOB,
BKNto4asa repmaHckuin DVGW Ha BoccTaHOBMeHWe BOLOMPOBOLOB
1 ra3onpoBOOB.

3.2.4. O6opynoBaHue

Cuctema Compact Pipe cocTouT 13 cnegyoLmx OCHOBHbIX KOM-
MOHEHTOB:

1 npuuen gnsa 6apabaHa;
1 ne6epnka;

1 naporeHepaTopHasi yCTaHOBKa C UHTErPUPOBAHHOM NaHesbto
ynpasreHus NpoLeccomM;

1 cenapartop KoHAeHcaTa;

I pasnuyHble CTaHAApTHblE MHCTPYMEHTbl, 060pyAoBaHue
1 BCriOMOraTesibHble NMPUHAANIEXHOCTY.

Mocksa
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Tpy6a Compact Pipe noctasns-
eTca Ha 6apabaHax, KoTopble
MOryT yCTaHaBNMBaTbCA Ha Npu-
uenax, paspaboTaHHbIX cneuu-
anbHo ans Compact Pipe. C Hux
Tpy6a npoTarmBaeTca Henocpea-
CTBEHHO B JIOK WNu Konogeu.
Mcnonb3oBanne npuuena Aans
6apabaHa Takxe peKoMeHAay-
eTca Ha paboyen nnowlagke.
Honyckaetca Takxe npumeHe-
HWe gpyroro o6opyaosaHus npu
YCINOBUW HEAONYyLLEHNA NOBPEX-
[eHus TpyO6bl.

PekomeHgyeTcs  mMcnonb3oBaHve
nebegkM C TArOBbIM  YCUITMEM
10 TOHH 1 aBTOMAaTU4ECKUM Orpa-
HUYEHMEM TArOBOr0O YCUIUS, KOTO-
pas MOXET OCYyLLeCTBNATb Mpo-
. TAXKY B CyLlecTBylOLlen Tpy6e
| C  MakcumanbHOW  CKOPOCTbHO
20 M/MWH. cnonb3oBaHue cneum-
anbHbIX BCrMOMOraTesibHbIX BCTa-
BOK (HanpaBnsloLMX) CHUXKaeT
TArOBOE yCUnue.

[MaporeHepaTopHas ycTaHoBKa —
«Cepaue» CUCTeMbl — obecneyn-
BaeT nap M cxatbli BO3[yX Ans
npouecca BO3BpaLleHns Tpy6bl
B UcxofHyto copmy. OCHOBHbIMM
KOMMOHEHTaMn ABNAKTCA Napo-
reHepaTop 1 BOJOOYMCTHasA ycTa-
HOBKa, KOTOpble YCTaHOBIEHbI
B nepeasmxHom 20 hyTOBOM KOH-
TenHepe. Bo Bpemsi Bo3Bpalle-
~ Hua Tpy6bl Compact Pipe B ncxop-
__ Hylo dopmy (peBepcuu) nocTo-
JI AHHO M3MepsIoTCs Temnepartypa
I

ipe

gs-Systeme

BHYTPWU N CHapPYXmn 060MX KOHLIOB
TPYy6bl, @ TakxXe JasrieHue; rnoka-
Puc. 26. MaporeHepatopHas 3aHus BbIBOOATCS Ha Oucnnen
yCTaHOBKa C MHTErpuMpoBaHHOM ornepaTtopa W  PErucTpupyloTcst
MaHenbto ynpasnexHus npouec- ona nocnepnytoLiero aHanmaa.
COM

BCTABKA

Puc. 27. Mpouecc yctaHoskn Compact Pipe

Camapa
(846) 979 68 12

EkarepuHbypr
(343) 369 33 63
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© lMap » koHgeHcaT BoAdbl 6€30-
nacHo yoansTcs 4Yepe3 KOHAOEH-
cop. D10 0COGEHHO BaXHO MNpw
paboTe B XWMbIX KBapTanax u Ha
Joporax C OXWBIIEHHbIM [OBWXe-
HVMeM Ansa Toro, 4To6bl He co3aa-
BaTb Heypob6cTea nioasam u obec-
neymsBatb 6e30NacHOCTb AOPOX-
, HOro OBWKEHWS.

Ona ycranoBkn Compact Pipe
TpebytoTca cTaHOapTHbIE UHCTPY-
MEHTbI, 060pyAOBaHNE U BCMIOMO-
ratenbHble NpYHaONexXHoOCcTH,
TakMe Kak cBapo4Hoe 060pyno-

Puc. 28. Cenapatop koHaeHcata

BaHue, Tpy6opaclmputenb 1
WHCTPYMEHT AN BbIPe3aHusi
OTBEpPCTUN.

3.2.5. lMpouecc ycTtaHOBKU

3emnsaHble paboTbl Ans NpoTsXkM Tpyobl 3 Compact Pipe orpaHu-
YMBAKOTCA [ABYMSI HEOOSbLUMMM BXOAHBIM M BbIXOAHLIM KOTNOBA-
Hamu. [ns KaHanM3aumm MOryT MCMoNb30BaTbCs CYLLECTBYOLLME
konodubl. MoaToMy Ha paboyer nnowjagke TpebyeTcs HEMHOro
MecTa, U ABWXEHWE TpaHCnopTa NoYTu He OrpaHM4nBaeTcs.

Puc. 29. [Ins BOCCTaHOBNEHWS KaHanmM3aumm MOryT UCMOMNb30BaThLCA
CyLLecTByOLLME KOnoALbl

&)

MofroToBKa CyLLecTByloLLEero TpyGonpoBoaa K npoTsixke Compact
Pipe MOXeT OCyLLECTBAATLCS KaK MEXaHUHeCKUM METOZIOM, TaK U C
MOMOLLbIO MMAPOAMHAMUYECKOV MalluHbI. [py 3TOM 0cobbiX Tpe-
60BaHWii K Ka4eCcTBy NMOBEPXHOCTY CYLLIECTBYIOLLErO TpyGOnpoBoaa
He npenbsBnsercs. Camoe rnaBHoe B MpPOYMCTKE — 3TO y6paTb
OCTpble BbICTYMbl U OTNIOXEHWsI, CNOCOGHbIE NoBpeaunTs 13 Tpy6o-
NpoBOA B NpoLiecce ero NPOTsXXKU U PEBEPCUN (PacKpbITUs).

Mpouenypa BbINONHEHUSI PaboT:

1. CTpouTenbCTBO BXOAHOMO M BbIXOQHOMO KOT/IOBAHOB MSM Mof-
roToBKa CYLLECTBYIOLUMX KOMOALIEB MM Kamep.

TeneBn3nMOHHAA MHCMEKLMS.
MpoTsxka Tpy6bl.

Mopaya napa B 060/104KY.

a &~ 0D

Tpy6a «BcnoMuHaeT» U NpuobpeTaeT CBOK U3HaYasbHy dop-
My C KpyrnbiM ronepeyHbiM ceveHvem (3hdekT namsatu
opmbl).

6. Paclumperuve n oxnaxgeHve Tpy6bl (BO3BpAaLLEHNE B CXOOHYIO
dopMy) C NCMONb30BaHNEM CXaToro BO3ayxa.

7. OG6onouka NioTHO NPUeraeT K CTEHKE CyLLEeCTBYIOLLeR Tpy6bl
(nnoTHoe npuneraHue) 1 UKCUPyeTCs.

8. dukcauus 060MI0HKM Ha KOHLAX NpW MOMOLLUM MpuBapvBaHus
3MEKTPOCBapKON cTaHgapTHou M3 Tpy6bl.

9. TloBTOpHOE NOAKNIOYEHNE CyLLEeCTBYoLLEero Tpybonposoaa.

. nOBTOpHoe NoAKstoHeHne OTBETBIIEHUN.

AT
i

PACWWNPEHWE
n
OXNMAXAOEHWE

HATPEB

Puc. 27. Mpouecc yctaHoskn Compact Pipe (nponomkeruve)

WWW.WAVIN.RU
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KaHanusauuoHHble prﬁOI‘lpOBOﬂbl: KOHUeBble coeguHeHunsa

Mexgy asyms koHuamm Tpy6 Compact Pipe Ha gHe konogua Heo6-
XOAMMO 3aHOBO BbICTaBUTb NPOWNL AHWLLA Koslodua.

KaHanusauunoHHble Tpy6onpoBoabl: 6ecTpaHLUeiHbIi MeToa
ANA coefVHEeHNs OTBEeTBNEHUI

CyLecTByOLLMEe OTBETBMEHUA MOrYT MOBTOPHO MOAKMOHYATLCA K
OCHOBHOW Tpy6e, Kak C UCMONb3oBaHWEM MeTofa C packanbiBa-
HMeMm, Tak n 6ecTpaHwwenHoro metoga. Mpu ncnonb3osaHun 6ec-
TPaHLLEeNHOro MeToAa, pe3ak C AWCTAaHUMOHHBLIM YMpaBneHnem
nenaet otBepcTue B Tpy6e Compact Pipe B MecTax, rae HaxogsaTcs
oTBeTBNeHMs. [TNOTHOCTL COeAMHEHNA MOXET 06ecneymBaTbCs nNpu
nomowy UTUHra B dopMe LLNAMbl, KOTOPbIA Kpenutcs npu
nomoLLy anekTpoceapku k Tpy6e Compact Pipe v BbIxoguT n3 060-
NIO4KN B OTBETBIEHUE.

OTBeTBNEHME

O6onoyka

OneKTpoceapka

DUTKHF B hopme LLINAMbI

—

Crapas Tpy6a Compact Pipe

Puc. 30. BecTpaHLLenHbIn METOL NOACOEAVHEHVA OTBETBNEHNI
K KaHanM3auvoHHbIM Tpybam

KaHanusauunoHHble Tpy60npoBoabl: METOf, C packanbiBaHUeM
ANA coefuHEeHNs OTBETBNEHUI

Mpwn ncnonb3oBaHWM MeTofa C packarnbiBaHUEM COeAUHUTESbHbIN
3MIeMeHT U3 MONMITUIIEHa NPVBapUBAETCA SNEKTPOCBApKOW K
Tpy6e Compact Pipe. JanbHelillee coegnHeHne BbINOMHAETCS Npun
NoMoLLY 06bIYHONM apMaTypsbl.

Hanoprle pr60l1p0BOHbl: KOHLUeBble coegnHeHUsa

PemoHTHas MydTa Kpenutcs ¢ AByX CTOPOH

PemoHTHasa mydTa

OTBETBNEHME
DUTUHF NONUITUNEHOBON TPYObI

€)
neKkTpocBapka o TpyGhi

—

Toukm Kpennexus
Compact Pipe

Crapas Tpy6a

Puc. 31. MeTon ¢ packanbiBaHveM Ans MOACOEAMHEHNS OTBETBIE-
HWUI K KaHaNM3aUMOHHBbIM TpyHam

Mocksa
(495) 937 86 96

CaHkT-TeTepbypr
(812) 458 54 69

IOna coeamHeHus Tpy6sl Compact Pipe ¢ cyLuecTByOLWMMN Cekuum-
AMU TPY6 B Ka4ecTBE COEAMHUTENBHOrO 3MeMeHTa MUCNonb3yeTcs
06bl4Han NonuaTuneHosas Tpyba COOTBETCTBYHOLLEro pasmepa u
BennyunHbl SDR. [JaHHbIN 3NeMEHT U3 NONM3TUIEHOBOM TPY6bI coe-
OnHsaeTca ¢ Tpy6ori Compact Pipe 4epe3 06bl4Hble 3MEeKTpo-
cBapHble MydThl. Ecnn guametp Tpy6sl Compact Pipe (Hanpumep,
HOMWHanbHbIA anameTp 100) MeHblue, Y4eM AuameTp 06bIHHOro
yyacTka M3 MONM3ITUIEHOBOW TPyObl (Hanpumep, HapyXHbIA auna-
metp 110), Tpy6a Compact Pipe pomkHa ObITb pacTsHyTa npu
NMOMOLLM pacLUMPUTENBHOIO MHCTPYMeHTa. B kayecTtse anbtepHa-
TMBbI MOXET NPUMEHATLCA crneumarnbHO N3roTOBMEHHBIW nepexon-
HbIi ouTUHr. Ecnn Tpy6a Compact Pipe pomxHa npucoeamHATbCs
K Tpy6e He U3 NoNUaTUNeHa Unn K Tpybe ¢ CUSIbHO OTAMYaloLLMMCs
Hapy>XHbIM AnamMeTpomMm, ny4Lle UcrnonbL3oeaTh riaHueBoe coeam-
HeHue. [laHHbIN MeTOR TakxXe MOXET NMPUMEHSATLCS MNP yCTaHOBKe
BCMOMOraTesbHbIX KOMMOHEHTOB, TAKUX Kak 3aABUXKMN.

HanopHble Tpy60npoBoAbl: OTBETBNIEHUS K NOTpe6UTensm

®dnaHey,

OnopHas BCTaeka
OnekTpocBapHas MydTa

®dnaHey,
ﬂepeXOﬂHI/IK U3 nonuatuneHa
Tpy6a CBapeHHbIin
Compact CTbIK LLIOB
Pipe Tpy6a
Compact
. l p Pipe

L

Puc. 32. CoeagnHeHne KOHUOB TpyO B HamOpHbIX TpybonpoBodax

K HanopHbIM Tpy6onpoBojam OTBETBMIEHUS K MOTPeOUTENsM Mog-
KII04aL0TCA MPU MOMOLLM MeTofa C packanbiBaHueM. [Mepep npoTsx-
KOW CeKumMsi cTapoi Tpy6bl Mpopes3aeTcsl B HYXXHOM MECTe MOAKIToYe-
HUA OTBETBNEHUA. Ecnn nopkmodeHne NMHUU BbIMONHAETCS nocne
BCTaBKM 0OOMOYKM, OOCTYn K Tpybonposody obecrneyvBaeTcs npu
NOMOLLM NpUCNOCcO6neHns ans BbIpe3ku oteepcTuii. CBepxy K Tpy6e
Compact Pipe anekTpocBapkon COeOQVHSETCA CefesibHbI OTBOA, U
NOOKIOYAETCs OTBETBNEHNE K NOTPEBUTEN!O.

BepxHuii cegenbHbIn
< OTBO/, NPMBaPEHHbIN
OtBeTaneHue [ | HHI 3MIEKTPOCBApKON

K noTpeéuTento
\@) Touyka KpenneHus

~ T
—_ T
W OnekTpocBapka

l Bbipeska oTBepcTus

Crapas Tpy6a Compact Pipe

Puc. 33. OTBeTBNEHME K NOTPEOUTENIO OT HANOPHbIX TPYOONPOBOAOB

EkarepuHbypr
(343) 369 33 63

Camapa
(846) 979 68 12
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3.3. Compact SlimLiner

3.3.1 OnucaHue n NnpMMeHeHne CUCTEMbI

Compact Slimliner sBnseTca 3KOHOMUYHOM CUCTEMOW M3 TOHKO-
CTEHHbIX MONMM3TUNEHOBLIX TPYO ANs 6ecTpaHLLEeNnHOro BOCCTaHOB-
JIEHUS1 HAaNoOpPHbIX TPy6GONPOBOAOB C HOMMHANBHBIM OMAMETPOM OT
100 go 300 mm. OHa npefncTaBnset cobor ONTMManbHOe peLleHne
NSt TaKnx TPYOONPOBOAOB, KOTOPbIE ABAAOTCA MEXAHUYECKN NPoY-
HbIMM, HO WMEIT He3HayuTeSlbHble MOBPEXAEHWs (Hanpumep,
ManeHbKne OTBEPCTUSs, YTEYKY 4Yepe3 coefuHeHust). NponyckHas
CNOCOBHOCTL 3HAYUTENBHO YBENUYMBAETCS 6narofaps MUHUMarb-
HOMY YMEHbLLUEHWIO AMaMeTpa U rmagkoMy kaHany. W, 4to ewe
6onee BaxHO A8 BOJOMNPOBOAOB, MOTPEOGUTENb MOSlyYaeT 340po-
BYIO U YUCTYIO BOAY.

[ s

Puc. 34. Compact Slimliner

MpV W3roTOBNEHWM TOHKOCTEHHAS MONMUITUNEHOBAsi 0GONoYKa
CKnafplBaeTCca Tak, YTO ceyveHue npuHumMaet C-o6pasHyio hopmy
1 o6opaymBaeTcs 3alUTHON NneHKon. Bnarogaps yMeHbLIEHHOMY
OnameTpy, OHa NErko 1 GbICTPO MPOTArMBAETCH Yepes CyLLEeCTBY-
IOLLYI0 BOCCTaHaBnvBaemylo Tpy6y. Bo Bpemsi NpoTsXKKM MieHka
3awymlaet Tpy6y oT uapanuH. Mpy UCronb30BaHUU «XONOAHOM0»
npouecca Compact SlimLiner paclumpseTca nop BO3OeCTBUEM
[aBfieHUs, NoJaBaeMoro BHYTpb Tpy6bl [O Tex Mop, rnoka oHa
NAOTHO He MpUNsXeT K cyllecTeyollen Tpybe. O6opynosaHue
[ns Harpesa He TpebyeTcsl.

Bnarogaps xopoLlo 3apekomMeHAoBaBLUEMY CEOS MONMUITUIEHY U
CNOXHOW TEXHONMOrMM MAOTHOIO NpWUneraHus, Tpyobl, BOCCTAHOB-
neHHHble npy nomowm Compact SlimLiner, nmetoT cpok akcnnya-
Taumm He meHee 100 neT. O6Luas CTOMMOCTb YCTAHOBKU SBNSETCA
o4eHb Hu3kon. Compact SlimLiner yctaHaBnmBaeTca 6e3 goporo-
cTosiLero cneumanbHoro ob6opygoBaHus. OgvH pabo4nii OeHb
ABnseTca 6onee Y4em AOCTATOYHbIM AJ1S MOMHOr0 BOCCTAHOBMIEHNS
O[HOrO OTpe3kKa, BK/o4as BCe NOACOEeANHEHWS.

3.3.2. ACCOpPTUMEHT U3genun

Tpy6bl Compact SlimLiner BbinyckaroTcs ¢ guamerpamu B guana-
30He ot 100 go 300 mMm. Bnarogaps Manow TonLmMHe CTEHKU (06bIYHO
SDR = 51) Tpy6a npeacrasnseT co60i MHTEPaKTMBHYKO OOOMOYKY,
[NA KOTOPOWM MO NpUYMHaM MPOYHOCTU TpebyeTcs CyLlecTByroLlas
Tpy6a. OpgHako, 6narogaps MasbiM OTBEPCTMSIM, 06pa30BaBLUMMCS
B pesynbrate KOppo3uWu W yTeykam 4epe3 COEAMHEHWS, Harpy3ku
MOryT BOCMpUHMMAaTbCs camoli Tpy6ori Compact SlimLiner.

WWW.WAVIN.RU

Ta6nuua 8. AccoptumeHT Compact SlimLiner

HomuHanbHbin  HoMuHanbHasn [nana3oH CraHpapTHas
anamertp TonwmHa OnameTpos OnnHa
CTEHKUN Ha 6apabaHe
[MM] [Mm] [MM] [MM]
100 2.8 93 -102 1000
150 3.1 142 - 157 600
200 4.1 191 -210 600
250 5.1 241 - 260 400
300 6.2 279 - 307 400

Apyrvie guameTpbl 1 (MNK) TONLLMHA CTEHKWU NPEeAoCTaBNAOTCSA NO 3asiBKe.

DUTUHIN

CneumansHo ans BOCcCTaHOBMNeHUs Tpy6onposogos Wavin paspa-
60otan Compact Endfitting (komnakTHbIN KOHLEBOW OUTUHT). OHK
N3roTaBnuBaloTcA Ans Bcex pas3mepoB Tpy6 Compact SlimLiner
(cm. Tabnuuy 8).

CoepuHuTenbHble NaTpybkn Ons NOAKMYEHNS OTBOAOB U3roTaBs-
nMBaloTCa AByX pa3mMepoB — 3/4 groviva u 1 gronm.

Puc. 35. KoHueBon outnHr 1 natpybok Ans noakItoYeHus

3.3.3. TexHn4ecKue xapakTepucTUKu
Matepuan

Tpy6a Compact SlimLiner narotaBnusaeTcs n3 nonuaTuneHa.

LiBer

Tpy6a Compact SlimLiner BbinyckaeTcs YepHOro useta. 3alimTHas
nfeHKa BbiMycKaeTcs ronybon 1 6enon (B Nonocky).

CTOMKOCTb K XUMU4ECKOMY BO3AEUCTBUIO

Mpn 1Mcnonb3oBaHWM AN MPOMBbILLIIEHHOrO MPUMEHEHNST HEOOXO-
OVMO y4nTbIBaTb AaHHbIE O XMMUYECKOW YCTONYMBOCTU, NyOnnKye-
Mble Wavin (monyuuTb AaHHble MOXHO Ha canTe www.wavin.de ).

MapkupoBka

Tpy6a Compact SlimLiner nponssoactea Wavin mapkmpyeTcs crie-
OyoLmMM 06pa3oM: NPOM3BOAUTESb, HA3BAHWE U3LENUS, MPUMEHE-
HWe, MaTepuvars, HoMUHasbHbIA guameTp, knacc SDR, gata npous-
BOACTBA, ANNHA, HOMEP MallWHbI, KOf, napTun/maTtepuana.

Hanpumep, Wavin, Compact SlimLiner, Boga, M3 80 (MRS 8.0),
HOMWHanbHbI  anameTp 150, SDR 51, =100403=, 00103,
=34=067856

CepTudmkarbl

Compact SlimLiner nMeeT HECKONMbKO HauMOHanbHbIX CepTUdMKA-
TOB.

BOCCTAHOBJIEHME TPYBONMPOBOLOB

TexHun4yeckoe onvcaHune



16

BOCCTAHOBJIEHME TPYBOMNPOBOOOB

CucteMbl BOCCTaHOBJIEHUA Tpy6onpoBoaos Wavin

3.3.4. O6opynoBaHue

Mo cpaeHeHuto ¢ Compact Pipe, Compact SlimLiner sBnsetcs
OTHOCUTENMbHO MPOCTON CUCTEMOW PEKOHCTPYKLMKU Tpyb6onpoBoaa,
KoTopas He TpebyeT crnoxHoro obopyaosaHus. Kpome ctaHgapT-
HOro umMetoLLierocsa o6opyAoBaHus, Takoe Kak nebegka v BOAAHON
Hacoc, TpebyeTcs BCEro nullb HECKOSIbKO CrneuuanbHbIX YCT-
pOWCTB:

MNpuuen ans 6apa6aHa

Compact SlimLiner noctasnsetca Ha 6apabaHax, KOTOpble MOryT
pasmellaTbca Ha crneunanbHbix npuuenax. C HUX nnactukosas
Tpy6a NpoTarnBaeTcs HeMOCPEACTBEHHO B TPy6ONpOBOA,.

BopsiHOI Hacoc unmM KoMnpeccop Afns pesepcumn
B tpy6y Compact SlimLiner nogaetca aasneHve BOAAHbIM HAacCo-
COM WU KOMMPECCOPOM.

KomnnekT MHCTPYMEHTOB ANsi MOHTa)ka apmaTypbl

Komnnekt Compact SlimLiner BKnYaeT MHCTPYMEHTbI AN MOH-
Taxa Kak KOHLEBbIX COEAMHEHUIA, TaK 1 NaTPyOKOB AN NoaKoYe-
HUA.

3.3.5. Mpouecc yctaHOBKU

3emnsaHble paboTbl NpU  PEKOHCTPYKUmMM MeTogoM Compact
SlimLiner orpaHuymBatoTcs AByMsi ManeHbKMMU BXOAHbIM U BbIXOA-
HbIMK KoTnoBaHamu. [o3aToMy Ha paboden nnowanke Tpedyetcs
HEMHOro MecTa, 1 ABUXEeHue TpaHcrnopTa NoYTn He HapyLlaeTcs.

Mpn ncnonb3osanum metoga Compact SlimLiner K COCTOsiHWIO BOC-
CTaHaBMBaeMoro Tpy6onpoeoda He MNPeabABMATCH BbICOKME
TpeboBaHus. Kak n B metoge Compact Pipe, nogrotoBka cyLie-
CTBylOLLIEr0 TPy6ONpoBoAa K MPOTSXKKE MOXET OCYLLECTBASTLCA
Kak MexaHW4eCKUM METOLOM, Tak U C NMOMOLLbIO MMAPOANUHaMUNYe-
cKol mawmHbl. Camoe rnaBHoe B NPO4YMCTKE — 3TO ybpaTtb OCTpble
BbICTYMbl U OTNOXEHWS, crocobHble noBpeauTtb M3 Tpy6onposod
B MpoLiecce ero NPOTSXKKW 1 PeBEPCUN.

Compact SlimLiner npoTarMBaeTcsi B CYyLLECTBYIOLLY TPyoy co
CcKopocTblo 20 M B MUHYTY. B 3aB1CHMMOCTH OT ycnoBumn Tpybonpo-
BOAA, 32 OAWNH NPUEM MOXHO NPOTAHYTb A0 600 MeTpoB.

Puc. 36. Tonbko HebonbLLMe

BXOAHbIE W BbIXO[HbIE KOTNO-
BaHbl HYy>KHbI [ANS1 yCTAHOBKM
Compact SlimLiner.

Bo BxogHOM 1 BbIXogHOM KoTnosaHax Tpy6a Compact SlimLiner
oTpe3aeTcs Nno AnvHe TakuMm 06pa3om, H4ToObl KOHeL, TPyObl, BbIXO-
AALWMIA 3a Npefenb CyLLEeCTBYOLLEN TPYObl, pacLLMpUIICa BO BPEMS
npouecca peBepcun Ha MakCMManbHy AVHY, 1 COBMECTUNCS CO
cTapon Tpybon. 3aTem HauMHaeTcs npouecc pesepcun (pac-
KpbITWS).

Tpy6a Compact SlimLiner ¢ NOMOLLbIO 06bI4YHBIX CTPYOLUMH nepe-
XvmMaeTca no Kpasam. [na nopa4n fasneHns B Tpyoy Bpesaercs
crieumanbHbIM NaTpy6ok. Packpbitue Tpy6bl nponcxoguT nop pabo-
4MM OaBneHveMm oT 2-x Ao 4-x atMocdep (B 3aBMCMMOCTU OT Ana-
MeTpa Tpybbl 1 TemnepaTypbl OKpyXatollero so3gyxa). Ans non-
HOro packpbITUA TPyObl HEO6XOAMMO NOAAEPXMBaTL AaBneHne He
MeHee 30 MUHYT.

Mocksa
(495) 937 86 96

CaHkT-TeTepbypr
(812) 458 54 69

Puc. 37. Compact SlimLiner pacluvpeHa ¢ ncnons3oBaHnem
«XONOAHOro» npoLecca

CoeanHeHus

Mockonbky cTeHka Tpy6bl Compact SlimLiner siBnsieTcs TOHKOW,
COefIMHEHNA Ha Topuax M GOKOBLIX OTBOAAX BbIMOSHATCA MpU
MOMOLLM (OUTUHIOB C LLI@HFOBbIM 32)KUMOM.

KoHLEeBOM (OUTUHI COCTOUT M3 MONMITUIIEHOBOrO KOPMyca, TOHKO-
CTEHHbIN KOHeL, KOTOPOro BCTaBMSETCA B YCTAHOBMEHHYIO Tpyoy
Compact SlimLiner, a gpyroi KoHew umeeT pasmep Tpybbl ¢ SDR
11. Tpy6a Compact SlimLiner coeamHAeTCa MexaHW4ecku npwu
MOMOLLM CXaTWs CTanbHON LIMIIMHAPUYECKOWN BTYNKOW CHapyXu K
CTanbHOW KOHWYECKOW BTYNMKU W3HYTPU (UTUHra. BcTpoeHHoe
PEe3nHOBOE YMIOTHEHNE W 3aXKUMHOE KOJbLIO 06ecne4msatoT nnoT-
HOCTb W NMPOYHOCTb COEAMHEHUs. BbiCTynarowmin KoHel, duTuHra
MOXET COEAMHATLCA CO CTaHOAPTHbIMW MOMMSTUNEHOBLIMU TPY-
6amMn O6bIMHOW 9NEKTPOCBApHON MYy(TON MM CBapKOW BCTbIK.
Takxe K HEMy MOXHO NpuBapuTb NaTpyooK Ans dnaHueBoro coe-
OVHEeHWs ¢ 3arnopHOr apmaTypon.

Puc. 38. CoegnHenve Compact
SlimLiner c cyuiecTtaytoLmm
TPy60oMNpPOBOAOM MPW MOMOLLIN
KOHLIEBOrO (OUTUHTA.

CepenbHbin O0TBOA, AN BPE3KW B TPYyOOMNpOBOL YCTPOEH TakmM
obpasom, 4yto 3O Tpyba mpmxumaeTcs crneumanbHbIM NaTyHHbIM
rPUOKOM K KOPMycCy CyLLeCTBYIOLLEN TPyDbl, 06pa3ys repMeTuyHoe
coeavHeHve

BerHﬂﬂ HacCTb coeanHeHua BbiNONHeHa U3 NoNnaTuieHa.

3 [ ¥
i Pt 25 W
Puc. 39. MNoagkntoyeHne otBoaa
C 1UCMNONb30BaHNEM KOMMaKT
Horo natpybka

EkarepuHOypr
(343) 369 33 63

Camapa
(846) 979 68 12
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3.4. Wavin TS

3.4.1. OnucaHne u NpUMeHeHne CUCTEMbI

Wavin TS — 3T0 KO3KCTPyAMpOBaHHAsA TPEXCoMHas Tpy6a C BHYTpeH-
HVM WM Hapy>XHbIM 3aLLMTHBIMW CNOSIMM M3 0CO60 NMPOYHOro MaTtepu-
ana XSC 50 Ha ocHoBe 13 100, 1 cpegHero cosi, BbIMOTHEHHOTO U3
M3 100 (BHYTPEHHWUIA N HApPY>XHbIA CNOW COCTaBNSOT 25 NPOLEHTOB
06LLEN TONLLMHBI CTEHKN KaxKablin). Tpu Cnost ABMSOTCS MHTErpupo-
BaHHLIMW U HE MOTYT ObITb pasgeneHbl MexaHudecku. HapyxHbin
Cnowv NpepoTepaLLaeT OT MOBPeXAeHVs B BUAE LapanvH BO BpeMms
NPOTaCKMBAHWS, BHYTPEHHWIA CIIOV 3aLLMLLAET OT MOABIEHNA MUKPO-
TPELLMH UM TPELLMH BHYTPY TPYObl OT TOHEYHbIX HAarpy3oK, KOTopble
BbI3bIBAIOTCA 06JIOMKaMKM CTaporo Tpyéonposoaa.

Puc. 40. Wavin TS ana HanopHbIx Tpy6 Ans TpaHCNopTUPROBKM
rasa, NUTbEBOW BOMb! 1 CTOYHbIX BOL

#5,0 MM

2,5 Mm

Hapy>HbIn anameTp 110
SDR 11

Puc. 41. KoHcTpykums Tpyosl Wavin TS

Hapsgy ¢ opyrumu nprMeHeHusmMu, ata Tpyba npurogHa anist Boc-
CTaHOBJIEHWS! HAMOPHbIX ra30MNpPOBOLAOB, BOLOMNPOBOAOB M KaHanu-
3auun ¢ paspyLUEHUEM CTapbIxX TPy6.

3.4.2. ACCOPTUMEHT U3penun
Ta6nuua 9. AccopTumeHT nsgenun Wavin TS

HomMuHanbHbI Tpy6a ana kaHanmaaumm Wavin TS

Tpy6a ana nutbeson Boabl Wavin TS

Puc. 42. Wavin TS Takxe ncnonb3yeTtcs Ang metoaa c paspylle-
Huem Tpy6

Mpy nomoLm metogda paspbiBa Tpy6 CyLLECTBYOLMIA TPy6ONpoBoa
MOXET O6blTb 3aMEHEH HOBbIM MOSIMITUNEHOBLIM TPYOGONPOBOAOM
TaKoro xe wnu gaxe 6onbluero gnameTpa. B otnvuum ot Tpaguum-
OHHOW 3aMeHb! MpY NOMOLLM packanbiBaHWs, B JAHHOM cryyae Tpe-
6yloTCs TONMbKO [Ba KOTIOBaHa Ha Kax[doW CTOPOHE 3aMeHsSIeMOro
yyacTka Tpy6onpoBofa Ans BXOAa v BbIxoAa MallWHbl Ans paspyLue-
HusA Tpy6. Topnenoo6pas3Hoe YCTPOMCTBO Ans paspbiBa Tpyd yaoap-
HOro JercTBUA NpOTaCcKMBaeTCs U (MK) NpoTankMBaeTcs, paspyLuas
cyLecTByOLLMI Tpybonposod. Kak npasuno, 3a 0auH NPoXof MOXeT
paspywatses o 100 m Tpy6onposoga u 6onee.

Tak Kak mMaTtepuan cyLecTBytoLLero Tpy6ornposoga pasnamblisaercs
1 pasgBuraeTcs B CTOPOHbI, MMEETCS MOTeHUManbHas OMacHOCTb
noBpeXaeHns Apyrmx Noa3eMHbIX TPybonpoBoAoB U (Mnu) Kabenen.
[ns OLUEHKM OMacHOCTU MOBPEXAEHWS TPeOYIOTCA TOYHbIE AaHHbIE
0 NOA3EMHBIX KOMMYHUKALMSX.

HecmoTps Ha TO, YTO MeTOA € paspyLUeHuem Tpy6 ncnosnb3yeTcs Ans
Pas3nMYHOro NpYMeEHeHWs, BKIoYas 3aMeHy KaHanmusauum, B Lenom
MOXHO yTBepXAaTb, YTO €ro UCMoNb30BaHMWE OrpaHWYeHO Hamop-
HbIMW Tpy6OoNpoBoAaMM HOMMHanNbHLIM AnameTpom 100 + 300, 1 B
CBA3M C 3TUM, NPUMEHAETCA ANs LeHTPoB ropoAos. OAHako, B HEKO-
TOpbIX Cny4asx, MPYMEHEHVe JaHHOrO0 MeTofja BO3MOXHO W Ans
60MbLUMX pa3Mepos.

[nsa onepaunii No paspbiBy Ha pbiHKE NpepnaraeTca Asa Tvna ycr-
PONCTB ANA paspyLleHus Tpyo:

1 MawuHbI C NTHEBMAaTUYECKMM MPUBOLOM;
I mawwuHbl C rmgpaBnnyeckum npmuBoaoM.

[na o60Mx TMNOB NEe3BKA B NepegHein YaCcTi MaLLMHbI He TONbKO pas-
pyLLaoT Tpy6bl, HO M CNOCO6HBI CNPaBAATLCA C COEANHEHNAMU, TPY6-
HbIMU MyddTaMmn 1 OTBETBNEHUSIMMU.

PaspyLueHnio mMoryT nopeeprartbcsi Nobble TPy6ONpoBOAbl: YyryH-
Hble, CTanbHble, 6ETOHHbIE, KepaMuyeckue, a Takxe Tpyobl 13 MNMBX.

[a3oBas Tpy6a Wavin TS

anametp SDR 17 SDR 11 SDR 17 SDR 11 SDR 17 SDR 11
32 - - - 2.9 - 2.9
40 - - - 3.7 - 3.7
50 - - - 4.6 - 4.6
63 - 5.8 - 5.8 - 5.8
75 - 6.8 - - - 6.8
90 - 8.2 - 8.2 - 8.2
110 - 10.0 - 10.0 - 10.0
125 - 11.4 - 11.4 - 11.4
140 - 12.7 - 12.7 - -
160 - 14.6 - 14.6 - 14.6
180 - 16.4 - 16.4 - 16.4
200 - 18.2 - 18.2 - -
225 13.4 20.5 13.4 20.5 13.4 20.5
250 14.8 22.7 14.8 22.7 - -
280 16.6 25.4 16.6 25.4 — -
315 18.7 28.6 18.7 28.6 - -
355 21.1 32.2 21.1 32.2 - -
400 23.7 36.3 23.7 36.3 - -
450 26.7 40.9 26.7 40.9 - -

Wavin TS noctaBnsetcs anuHon 12 m nnu B 6yxtax. BoaMoxHO n3rotoBneHne nop 3akas o gunametpa 630 mm.

WWW.WAVIN.RU
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3.4.3. TexHUN4ecKue faHHble

Martepuan

HapyxHbiin gnameTp oT 90 A0 450 MM — BHYTPEHHUI U HAPYXHbIN
3aluTHbIE crow n3roToeneHsl n3 XSC 50, cpegHWin Cron n3roTos-
neH 13 N3 100.

Tpy6bl anameTpom 32 — 75 MM, a Takxe guameTpom 6onbLumm 450
MM, U3roTaBNnBaOTCA LeNMKOM 13 nonmatuneHa XSC 50.

LiseT

3almTHbIE CNOM SIpKO-CUHEro uBeTa (MUTbeBas BOAA), XXENToro
ugeta (ras) UM TEMHO-3eMEHOro LBeTa (CTOYHblE BOAbI), CPEAHUIA
CnoW 4epHoro ugeTa (MUTbeBasi BOAA M CTOYHbIE BOAbI) U OpaH-
XeBoro (raa).

4. O6ecneveHe KadecrTBa

4.1. EBponelckue ctaHgapTbl

Opranusaumsi esponeicknx ctaHgaptoB CEN paspab6atbiBaeT
CTaHOapThbl 415 PEKOHCTPYKLMM CYLLECTBYOLLMX TPy6ONPOBOAOB.

I CnoBapb TEPMMHOB, KnaccuukaLmm 1 ykasaHus no npoekTu-
posaHuto — EN 13689;

1 CucTeMHble cyllecTByOLME UK pa3pabaTbiBaeMble CTaHAap-
Tbl 4151 NOA3EMHOWN PEKOHCTPYKLMMN NPY MOMOLLIM NNAaCTUKOBbIX
TPY6; ANs KaXKaoro Tpybonposoda HOPMbl YXe eCTb Unn pas-
pabaTbiBatoTCA:

1 ana 6e3HanopHbIX KaHann3aumoHHbIX ceTen — EN 13566;
1 gnsa cete BogocHa6xeHus — prEN 144009;
1 anqa ceten razocHabxeHus prEN 14408.

I ®yHKUMOHanbHble TpeboBaHMS MO BOCCTAHOBMEHWIO/PEKOH-
CTPYKUMM NMpeacTaBfieHbl B:

1 gna 6e3HanopHbIX KaHanM3aunoHHbIX ceten — EN 752-5,
EN 12889 n EN 13380;

1 ona ceten BogocHabxeHus — prEN 805;
1 gna cetei rasocHa6xeHus prEN 12007-4.
Bonee nogpo6Has nHopmaums npeacTaeneHa B rnaee 7.

HaunoHanbHble opraHusaumm no ctaHgapTam crepyowwmx cTpaH
0653aHbl NPMHMMATbL eBPOMNENCcKNe CTaHAapTbl HAa YPOBHE HaLMO-
HaJlbHbIX M OTMEHATb NPOTUBOPEYaLLMe UM CYLLEECTBYIOLLME HALM-
OHanbHble cTaHaapTbl: ABCTpun, Benbrn, Hewuckon Pecny6bnuvku,
DaHnn, OuHnaHoun, ®paHuun, Mepmanun, peunn, Wcnangun,
Wpnangmu, Utanun, Jliokcembypra, Manestel, Hugepnangos, Hop-
Berun, Moptyranuu, Wcnanun, LWseuun, Lsenuapun n Benuko-
6puTaHun. BeposiTHO, 4TO B 6nmxanwemMm 6yayLiemM K HAM npuco-
eVHATCS Apyrne CTpaHbl.

OpHOM M3 HOBbLIX KOHLENUMA ANs CTaHOApTOB PEKOHCTPYKLUU
aBnsaeTcsa auddepeHumaumsa oBYyX COCTOAHNIA TPyObI:

1 aran «[» — Tpy6a nocne U3roToBMEHUS;
I aTan «Y» — Tpy6a nocne ycTaHOBKW.

MpumeHeHne guddepeHumaumn BBEAEHO B CBA3M C TEM, YTO B
3aBMCMMOCTU OT UCMOMb3YEeMOro MeTofa PeKOHCTPYKUUK Ans nna-
CTUKOBbIX Matepunasnos MOXeT NOHaJo6bUTLCS 3Ha4YMTENbHAS Aopa-
60TKa Ha MecTe YCTaHOBKM. OTO OTHOCUTCA K YCTaHOBKE 060MOYKM
npv NOMOLLM MAIOTHO NpuUneraroLLmx Tpy6.

OTO 03Ha4aEeT, YTO XapaKTEPUCTUKMN FOTOBbLIX U3AENUIA (pasnmyHble
reoMeTpuyeckme, MmexaHuyeckune n nsmyeckme cBoncTea) haktu-
Yeckn Heobxogumo 6ymeT MpoBepsATb Ha Tpybax Ha atane «Y»
B AONONHEHUN K NpoBepKe COOTBETCTBYHIOLLMX XapaKTepUCcTuK KOM-
NMOHEHTOB Ha aTane «[1».

OT0 co3paeT Npo6eMy NoTomy, YTO HexenatenbHo 6paTb Npobbl
13 TONMbKO YCTaHOBJIEHHbIX TPY6; 3TO 6yOeT o3Ha4aTb NPUMEHEHUE
paspyLLaloLLEero KOHTPONSA CO 3HAYUTENbHbIM  MOBPEXAEHUEM
TOMbKO YTO YCTaHOBMEHHOW TPyObl. YCTaHOBKa AN Mopenuposa-
HUA, HaxodsLLascs B nabopaTopum No KOHTPOJIO KavecTBa, AEMOH-
CTPUPYET, 4TO CUCTEMA CMocobHa COOTBETCTBOBATb TPEOOBAHUAM
Ha aTane «Y».

Mocksa
(495) 937 86 96

CaHkT-TeTepbypr
(812) 458 54 69

BOCCTAHOBJIEHME TPYBOINMNPOBOOLOB
O6ecne4vyeHve KadecTBa

CoeauHeHus

Wavin TS umeeT Te Xe camble napameTpbl CBapku, 4TO U TpyObl
M3 100. Tpy6bl M PUTUHIM MOTYT COEQUHSATLCSA CBAPKOM BCThIK UK
3NEeKTPOCBapPHbIMU (PUTUHFAMWN.

Ceptucmkarni

Wavin TS nmeet ogobpeHus ona npyuMeHeHns ans NuTbeBon Bogbl
WM ra3a OT HECKOJbKMX HaUMOHaIbHbIX OpraHoB, Takmx kak DVGW
mnn OVGW.

B yctaHoBKe Ons MoOenupoBaHUA «yCTaHOBIIEHHble» 06pasLbl
HaxofsATCs B YCNOBUSAX, BKITOYAIOLLMX BCE COOTBETCTBYOLLME BO3-
OencTBus, KOTopble MOMYT BMSATb Ha XapakTePUCTUKWN 3aKOHYEH-
HbIX nagenvit. MNprmMepbl COOTBETCTBYIOLUMX BO3OEUCTBUA BKIIO-
4aloT TakMe napameTpbl YCTaHOBKWN Kak TemMrneparypa 1 gaBneHuve.

4.2. MNpousBoacTBeHHbIe cTaHAapTbl Wavin

Wavin nocTtaenser u3genvsi, COOTBETCTBYIOLLME HaLMOHANbHbLIM
N MexayHapofHbIM cTaHaapTam. B cnydae pekoHCTpykumu, korga
fopaboTka Ha MecTe YCTaHOBKW OKa3blBaeT 3HauuTeSlbHOe BO3-
[Oe’iCTBME Ha Ka4ecTBO rOTOBOrO U3fenus, B cneumasbHbIX cneum-
dumkauymax — Wavinorms (Hopmbl Wavin) — onucbiBatoTCA XapakTe-
PUCTUKN U TpGﬁOBaHMﬂ K UCMbITAHUAM:

I Wavinorm 302 «Compact Pipe ons npymeHeHus B 6e3Hanop-
HbIX CUCTEMaXx»;

I Wavinorm 303 «Compact Pipe ans npymeHeHvs nop OaBneHu-
em; Yactb W, npumeHeHre Onsa Bopbl; Yactb G, npvMeHeHve
NS rasa»;

Cpep,m npo4ero B AaHHbIX CI'IeU,VIdJI/IKaLWIHX onncblBaroTCA:

I Tpe6oBaHWs AN COEAVHUTESNbHBIX MaTtepuanos (Hampumep,
NNOTHOCTb, TEPMUYECKas CTaBUNbHOCTb, CKOPOCTb NokasaTesib
TEKy4ecTn);

I reomeTpuyeckune, MexaHu4eckue n uanyeckne TpeboBaHUS
K Tpy6am 1 huTUHram (Hanpumep, pasmepsbl, rugpocratnyec-
KOe BHYTPEHHEe JaBrfieHne, CNoCOBHOCTb «MaMATU»);

1 NepuoaM4HOCTb TUMOBbLIX UCMbITAHUIA M UCMbITAHUSA NPY BbIMy-
cKe napTun.

Cuctembl Wavin perynspHoO nofBepratoTcsi KOMMIEKCHbIM MCMbITa-
HuaM. PesynbraThl npepocTaBnstoTcs no TpedosaHuio. [Mpumepsl
MCrbITaTeNbHOro 060pyA0BaHMA NOKa3aHbl Ha pUCyHKax ¢ 43 no 46.

Puc. 44. VicnbiTaHne namatin
Compact Pipe (1cnbitaHue
Ha aTane «[1»)

Puc. 43. VicnbitatensHoe 060-
pyaoBaHve ang KOMNIeKCHOro
McNblTaHNA Matepunanos

Pwuc. 45. MogenvpoBaHue ycTta-
HoBkM Tpy6bl Compact Pipe
B naboparopum

Puc. 46. N'mppasnunyeckas
OMpeCcCoBKa (MCMbITaHne Ha
aTane «Y»)

EkarepuHOypr
(343) 369 33 63

Camapa
(846) 979 68 12




BOCCTAHOBJIEHME TPYBOMNMPOBOOOB

AcneKTbl MPOEeKTMPOBaHNA CUCTEM

5. AcCneKTbl NPOEKTMPOBaHUA CUCTEM

[ns npMMeHeHWs1 B CUCTEMax ApeHaxa n KaHannsauumm, BogocHab-
XeHns 1 ra3zonpoBofax PyHKLUMOHANbHbIE TPEGOBAHNSA U PEKOMEH-
naumm npusepeHbl B EN 752-4, EN 805 n EN 12007-4, cooTBeT-
CTBEHHO:

anI‘-IVIHaMVI Ans BOCCTaHOBNEHUA MOTYT ABNATLCA:

1 Heo6X0OMMOCTb YCTPaAHEHUS KOHTaKTa MeXAay CTEHKOW Tpy-
6bl U XUOKOCTLIO AN18 NpefoTBpaLLeHns B3auMHOro NoBpeX-
OeHus (Hanpumep, BHYTPEHHSI KOPPO3Us UK 3arpsisHeHne
BOAbl);

1 Heo6Xx0OMMOCTb IMKBMAMPOBATL YTeuKy; 60 Ans npepoTepa-
LLieHWs1 NOCTYMNMEHNA TPYHTOBOW BOAbI, NGO ANs npefoTepa-
LLIEHWS1 YTEYKN TPaHCMOPTUPYEMON XULOKOCTH;

I MexaHu4eckue NOBPEXAEHUS TPYOGONpPOBOaa;
1 HeynoBNEeTBOPUTENbHbIE TMAPABIMYECKNE XapaKTEPUCTUKM
Tpy6onpoBsoga.

Bbl60p COOTBeTCTBleLLl,eVI CUCTEeMbl BOCCTaHOBNEHUA 3aBUCUT OT
TOro, KakmmMm akcnnyartauynMoHHbIM NMapamMeTpamM He COOTBEeTCTByeT
pr6a 1 no4emy 31O HECOOTBETCTBME UMEET MECTO.

3aTtemM MOryT 6biTb BblAeneHbl CreayoLwme KpUtepum npoeKTupo-
BaHUs:

1. CocTosiHne cyLlecTBytoLero Tpyéonposoaa.

2. AcnekTbl yCTaHOBKM.

3. AcnekTbl MEXaHN4ECKON NPOYHOCTH.

4. TwppaBnu4eckune acnekTbl.

B uenom, Kaxpas cucTtema BOCCTAHOBMEHUS UMEET CBOW CO6-
CTBEHHbIE MpefesibHble NapameTpbl NpUMeHeHUs. ACNEKTbl 3KOHO-

MWUYHOCTM KaXAOA CMCTEMbl HEOBXOAMMO OLEHMBATb B pamMKax
npouecca NPoeKTUPOBaHMSI.

5.1. CocTosiHMe cyuliecTByoLero Tpy6onpoeoaa

[nsi NpOeKTUPOBLLMKA HYXXHbI:

a) obwas wuHdopmaumus o cyllecTsylolweMm Tpybonposoge, Mo
MEHbLLEN Mepe:

1 BuA TPyOhI;
1 pasmepbl;
1 XapaKTepUCTUKM XULOKOCTU.
6) WHdopmMaumsa 06 3KcrnyaTauMoHHbIX KadecTBax, Ha KOTopble

BNMUSIET COCTOsIHME CYLLeCTBYIOLLEero Tpyéonposoaa, No MeHb-
Luen mepe:

1 reoMeTpu4eckuMe 0COBEHHOCTM (Hanpumep, HECOOCHOCT);

1 npenATcTBUs A4St MOTOKA (Hanpumep, OTIOXEHUs, MPOHMK-
HOBEHWE KOPHEW, BbICTYMbl B MECTaX OTBETBIEHUS);

1 npo4HOCTHbIE AedeKTbl (Hanpumep, TPELLMHBI 1 KOPPO3us).

B) WHdOpMaLUs 0 COCTOAHUM paboyen NioLafKmn, KoTopas MoXeT
oKasaTb BMUSHWE Ha YCTAHOBKY, MO MEHbLUEW Mepe:

1 fpoctyn K Tpy6onposody (Hanpumep, rnyouHa, MHTEHCUB-
HOCTb [OPOXHOMO ABUXEHUs, ApYyrue NoA3eMHble KOMMY-
HUKauun);

1 cTpouTenbHble orpaHnyeHns (Hanpumep, rpyHTOBbIE BOAbI,
ONUHa CeKuui, GOKOBble COEAMHEHUS U MOTPe6GHOCTb
B 06X0fHOM Tpy6onpoBoae).

WWW.WAVIN.RU

5.2. AcnekTbl yCTaHOBKU

Bo Bpems ycTaHOBKM HEO6XOANMO MpeanpuHMMaTbL Mepbl Npefoc-
TOPOXHOCTM ANs NPefoTBpaLLEHUs YPE3MEpPHOro pacTsXXeHUs
Tpy6bl. TAHYLLEE yeunme orpaHM4mMBaeTCs 3Ha4eHem, onpegense-
MbIM MO criegytoLlen opmyne:

F < n/4 - (du® - dP) - o, (1)
roe:
F = makcumanbHoe TaHywee ycunue (H)

G, = foNyCcTMOe HanpseHue pactsaxerus (Mra)
du = HOMUHaIbHbIA HAPYXHbIA AnameTp Tpybbl (MM)
di = HOMVHanNbHbBIN BHYTPEHHUIA AMameTp Tpybbl (MM)

3HayYeHVs [JOMyCTMMOrO HamnpsiXXeHUs PacTsXKeHWs 3aBUCAT OT
martepuana (cm. Tabnuuy 10).

Ta6nuua 10. lonycTUMble HanpsiXXeHUs pacTsXXeHus
B 3aBUCUMOCTU OT MaTepuana

MaTtepwan Honyctumoe HanpsbkeHue pacTsxkeHuns (MlMa)
N3 80 8,0
N3 100 10,0

Ons CTaHOapTHbLIX guamMeTpoB pr6 13 nonunatuneHa noonyctumblie
TAHyWMe ycunua npencrtaBfeHbl B Tabnuue 11. B 3aBucumocTun
oT KOHCbVIpraLWII/I roNnoBKW ONa NpoTAarnBaHUA MOryT yctaHaBn-
BaTbCs 6onee HU3kKNe npepnesibHble 3Ha4eHus.

Ta6nuua 11. lonycTumble TAHyLME YCUAUA B 3aBUCUMOCTH
OT MaTepuana u reometpuyeckon opmsl, npu 20°C

Tun SDR TsHywee yeunue (kH) ana guametpa Tpyobl (Mm)
nonuaTunera 100 150 200 250 300 350 400 450 500
32 8 17 31 48 69 94 122 154 191
26 9 21 37 59 84 114 149 188 232
1o 80 176 (14 30 54 84 122 165 215 272 337
11 21 47 83 130 187 254 333 413 520
32 10 21 38 59 86 115 152 193 239
26 12 26 47 73 105 143 185 235 290

na 100
17 17 39 70 109 156 213 278 351 435
11 26 58 104 162 234 318 416 527 650

B 3aBMCMMOCTV OT MPUMEHSIEMOro MeTofa AOMKHbI Y4UTbIBATHCA
IOpyrvie acrnekTbl YCTaHOBKW. B Takux crydqasx npepcTaBuTenb
opraHusaumu, 3aHMMAaoLLecsl YCTaHOBKOW, BbIMOMHSET yKasaHus,
NpVBEAEHHbIe B COOTBETCTBYIOLLEN MHCTPYKLMK MO YCTaHOBKE.

5.3. MpoYHOCTHbIE acneKTbl

5.3.1. O6Lwume nonoxxeHus

OCHOBHbIM KpuUTepuem ans Tpy6, UCTONb3yeMbIX NMpyY BOCCTAHOB-
JIEHUN CYLLECTBYIOLLMX TPYGOMPOBOAOB, SIBMSIETCA CMOCOGHOCTH
BbIAEPXXMBATb Harpy3KuW, Kak BHYTPEHHWE, TaK U BHELUHWE, B MPO-
Liecce aKcrnnyataumu.

Mo cpaBHeHWIO ¢ Tpy6amm, NPOKNaabIBaeMbIMU HEMOCPEACTBEHHO
B 3emne npu TPaguUMOHHOM TpaHLUeMHOM MeTofe, Harpysku,
[eicTByIOLLME Ha NNacTUKOBYIO TPy6y, OTIMHAIOTCA B CBA3N C TEM,
4YTO HOBas MNacTukoBas Tpyba ycTaHaBnuBaeTcs 6e3 HapyLueHus
paBHOBECUSI MEXAY CYLLECTBYIOLLEN TPYOON N OKpyXawoLlmm ee
rpyHTOM. W3-3a 3TOro, Harpy3ka OT rpyHTa W TpaHcrnopTa, Kak
npaBumno, MMeeT 3HAYUTENIbHO MEHbLLIEE 3HAYEHWNE U MPOEKTUPOB-
LLMKY crnefyeT yaensaTb 60nblle BHUMaHUA BO3AEVCTBUIO faBlieHNs
rPYHTOBbIX BOA COBMECTHO C OTpULATENbHBIM  BHYTPEHHUM
OaBneHveMm (Bakyym).

BOCCTAHOBJIEHME TPYBONPOBOOOB

TexHun4yeckoe onvcaHune
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5.3.2. MpumeHeHue gns 6e3HanopHbIX TPYy60NPOBOAOB

MnactukoBas Tpy6a, NpMMeHsieMas AN BOCCTAHOBIIEHUS KaHau-
3aUMOHHBIX U APYrUX TPy6ONpPOBOAOB, HE HAXOAALLMXCS NO4 AaB-
NeHVeM, OOSXKHA VMMeTb He3aBUCUMMYHD KOJbLEBYHO XKECTKOCTb,
o6ecrneynBatoLLyt NPOYHOCTb.

Cuctembl Compact Pipe, Wavin TS n obbl4Has nonvatuneHoBas
Tpy6a npencTaBnsioT CO60M HE3aBMCUMMYIO HOBYIO TPYOHYIO CuC-
TeMy C Ka4eCTBOM M MPOYHOCTHbIMU XapaKTepUCTUKaMm 06bIYHOTO
NONMU3TUNEHOBOrO TPY6GOMNPOBOAA, MPONOXEHHOrO B OTKPbITOM
TpaHLuee.

B paboyem npoekTe [OMKHbI UCNONb30BATLCA COOTBETCTBYIOLLMNE
MeTofbl pacyeToB, Kak OnucaHo, Hampumep, B Hemeukom ATV
A127 n M127 [19, 20]. B HMX Nogpo6HO paccumUTbIBAKOTCA pasnmy-
Hble BMAbI HArpy3oK, Hanpumep, Harpy3ka oT rpyHTa 1 TpaHcnopTa,
JaBneHne rpyHToBbIX BOf, OMopa CO CTOPOHbI OT CYLLECTBYIOLLEN
TPy6bI (B 3aBUCMMOCTU OT NAIOTHOCTW MpUeraHns 0605104KN).

ﬂpmmeHeHme AaHHbIX METOL0B pacHeToB MNO3BOJIAET BbIBECTU Clle-
aywLuine npaktn4eckue npasuna:

a) ecnu CyLecTBYIOLWMIA TPy6GOoMpoBOA OKPYXEH YCTONHYMBBLIM,
NPOYHbIM FPYHTOM, NpU rNybuHe yKnagku meHee 5 M un npwm
YPOBHE IPYHTOBbIX BOA MeHee 4 M Hap Tpybow, HagexHoe u
OonroBpemMeHHoe pelleHne (>50 net) obecnedmBaeTca npu
nomoLuym Tpyosl 13 M 80 ¢ SDR 26.

6) ecnu B cyllecTBylolleM Tpyb6onpoBoge O6HapyxeHbl 6onee
cepbesHble NOBpexXaeHus, TpebyeTcsa 6onee Toncras Tpyba -
M3 80 ¢ SDR 17. Tpy6a gaHHOro Tuna, kak Npasuso BbIAEPXK-
BaeT [laBrieHne rpyHToBbIX Bog 4o 10 M Hag Tpy6on.

5.3.3. MpuMmeHeHne ana HaNnopHbIX TPy60npoBoAoB

Kak onucaHo B MyHKTe 2.2.2. HaCTOsALWEro TeXHWYeckoro onuvca-
HWUS, C MPOYHOCTHOM TOYKM 3PEHMS Pa3NU4aloTCs He3aBUCUMbIE
U UHTEPaKTUBHbIE TPYyObl.

HesaBucuMmble HanopHble Tpy6bl, Takue kak Compact Pipe, cno-
COGHbI CaMOCTOSITENBHO BbIAEPXKMBaTb BCE BO3HMKAIOLLME BHY-
TPEHHWE Harpy3ku Ha MPOTSHXKEHWN BCEro PacHeTHOro Cpoka 3KC-
nnyatauum 6e3 MCronb30BaHUs CyLUecTByoLLero Tpy6onpoeofa
B Ka4yecTBe paauanbHoii onopbl. OHU TakXe 06ecnevnBatoT Kosb-
LEBYI0 >ECTKOCTb U CMOCOGHOCTb COMPOTMBIIEHUS] BHELLUHUM
Harpyskam.

MHTepakTuBHbIE HanopHble TPy6bl, Takne kak Compact SlimLiner,
He CrMoCco6GHbI CaMOCTOATENBHO BblAEPXMBaTb BCE BO3HWUKAlOLLME
BHYTPEHHME Harpy3ku Ha MPOTSXKEHUM BCEro pacyeTHOro cpoka
3KCnnyaTauum, B CBA3M C Y4EM AJ19 HUX B KayecTBe paguasibHoWn
oropbl UCMONb3YETCA CyLLECTBYIOLLMIA Tpy6onpoBog. B yactHocT,
WHTEpakKTMBHas Tpy6a nepefaeT BCIO WM 4acTb BHYTPEHHEN
Harpy3ku CTEHKE CyLLEeCTBYIOLLEN TPy6bl, HO COXpaHseT Npomon-
XMWTENbHYIO CMOCOBHOCTb NepeKpbIBaTh Ntobble 0TBEpCTUS, obpa-
30BaBLUMECSH B pe3ynbTarte BO3OENCTBUS KOPPO3nUW Unn OTBEPCTUSA
B MecTax COeiMHEHUs CYLLIECTBYIOLLIEro TPy6onpoBoaa.

BHyTpeHHee gaBneHune

[na HanopHbIX Tpy6 BbiGOp MaTepmana u knacca SDR 3asucut ot
pa6oyero AaBfieHUs B COOTBETCTBUM C MEXAYHApPOAHbIMU CTaH-
paptamm EN 1555 1 EN 14401.

OcHoBoW ans NPOEKTUPOBaHUA HABNAETCA COOTHOLUeHWe mMexay
BHYTPEeHHUM [OaBlieHnem C OfiHOM CTOPOHbI U reomMeTpu4HecKnmu
XapakTepuctnkamum c ,D,pyFOﬁZ
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BOCCTAHOBJIEHME TPYBOMNPOBOOOB

AcneKTbl npoeKkTupoBaHnAa cumctTemMm

topmyna Bapnoy
P=20*c/(SDR-1) @)
c c=MRS/c

roe P = pa6o4ee naenenve (Mla);
SDR = cTaHgapTHOE OTHOLLEHWE Pa3MepOB;

G = TaHreHumanbHoe Hanps>keHne
B CTeHke TpyO6bl (MIMa);

MRS = MmuHumanbsHas Tpebyemasi IPO4HOCTb
(Mna);

C = pacyeTHbIA K0ahbMLUMEHT 3anaca.

[aHHas 3aBUCMMOCTb MOXET ObITb MCMoNb30BaHa AN paboThbl
c Tabnuuen 12:

Ta6nuua 12. MakcumanbHoe pabo4ee gaBneHue
AN pa3nvyHbIX NPUMMEHeHU

XapakTepucTukm Tpy6bl MaK;lgn;iJ;::ge(g:g)oqee
Bopa /
Tun nonuatuneHa SDR MpoMbILLNEHHOE a3
npuMeHeHue
c=1.25" c=2.0"

26 5.1 3.2

na 80 (MRS 8) 17,6 8.0 4.8
11 12.8 8
26 6.4 4
M3 100 (MRS 10) 17 10 6
11 16 10

* MuHumansHoe 3HaveHue B ctaHaapTax EN

Ecnn martepuan Tpy6bl noaBepXeH BO3AENCTBUIO TemnepaTypbl
6onbLuer, 4em 20 °C, gonycTuMble AaBfieHUst OOMKHbI ObiTb CHU-
XeHbl. B Tabnuue 13 npuBefeHbl KOSMMOULMEHTbI CHUXKEHUS AN
npuMeHeHus npu 6Gonee BbLICOKMX TemnepaTypax, Kak ykasaHo
B8 EN 12201 gnsa M3 80 n M3 100.

Ta6nuua 13. BnuaHue Temnepatypbl Ha gonycTumoe
AaBneHne

TemnepaTypa KoadhduumeHT cHmKeHus
20°C 1,00
30°C 0,87
40°C 0,74

* Ona ppyrmx TeMnepartyp Mexay KaXAon CTyMNeHbIo [oNyCKaeTcs NHTepno-
naums.

Mpumeydanne. Ecnn Temnepatypa coctaensieT Huxe 20°C, npume-

HAIOTCA NOBbILLAIOLLME KOSPDULMEHTLI AONYCTUMbIX AABNEHUA, HO

3TO Kak NpaBumo He AenaeTcs, Tak Kak CHUMTAEeTCs, 4YTO B 3TOM CIy-

Yyae yBenu4ymBaeTcs koadhduumeHT 3anaca gns gonycTuMoro aas-

NeHuns.
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AcneKTbl MPOEeKTMPOBaHNA CUCTEM

OnacHOCTb CMSATUSA

OnacHOCTb CMATUS B pe3ynbsTaTe BO3AENCTBUA BHELLHUX HArpy3okK,
B YaCTHOCTM [aBfieHUs FPYHTOBbLIX BOZ, ANS HAMOPHbIX TPY6 SBNS-
eTca KpaviHe HU3KOW. To e camoe, Y4TO roBopwusiocb ans 6e3Ha-
NMOPHBbIX TPY6OMPOBOAOB (CM. MpedblgyLiye CTpaHuubl) cripaBef-
JIMBO U 30€eCb, OAHAKO TPYObl, Kak MpaBumo, ABNAIOTCS Tpy6amun He
HWXe knacca SDR 26 u MMeloT gaxe ny4iiee npuneraHve, Yem B
6e3HanopHbIX TpybonpoBodax (nyywas nopgaepxka OT CyLLecTBY-
toLLen Tpyobl).

B paHHOM cryyae o4eHb BaXKHbIM ABMAETCA TOT (DakT, 4TO Hanop-
Has Tpy6a HaxoguTCca NOf BHYTPEHHUM [aBfieHMeM 60SbLUyO
YyacTb CpoKa 3Kcrnyartauum, 4To obecrnedvBaeT AOMOSHUTENbHOe
NPOTUBOAENCTBNE BO3MOXHOMY CMSATHIO.

JTio6oii puUCK CMATUS 13-32 BHYTPEHHEro OTpuULaTeNbHOro Jaene-
HUSA TaKkXe SIBNSETCH O4YeHb HU3KMM, Kak nokasaHo B rnaee 5.4., B
KOTOpO¥i 06CyXAaeTca BONpOC «rMapaBnnyeckoro yaapar.

MepekpbiThe Wwenewn n oTBepcTUi

Kak ynomMuHanocb B Havane HacTosILeN rnaBbl, MHTEPAKTUBHbIE
HanopHble Tpy6onpoBoabl, Takue kak Compact SlimLiner, ncnons-
3yI0T NPOYHOCTb CYLLIECTBYIOLLEN TpyObl 1 NepegatoT el Harpy3Kku
OT BHYTPEHHEro AaBneHus..

PacyeT WHTepaKTUBHbIX TPYy6 ANsi BOCTPUATUS BHYTPEHHEro [aB-
NEeHUs ABMSIETCA YMECTHbIM TOMbKO B TOM Cryyae, korga HeobXxo-
OUMO MEPeKpbIBaTh 3HAYUTENbHbIE LLENW (Hanpumep, OTKPbITble
COeQMHEHVs) UM OTBEPCTUSA (HanpyMep, TOHEUHY KOPPO3Kio).

PacyeTHble rpadvkm nepekpbITUS LWenen u OoTBepCTUA Obinn
COCTaBfeHbl HA OCHOBE psiAa OMbITOB M aHanM3a MEeTOAOM KOHeu-
HbIX anemMeHToB. VI3 HUX MoxeT BbIBOOUTLCA OOMyCcTUMOe aaBlie-
HMe Kak pyHkuma SDR ans nepekpbiTus Lienen n pasmepa oTeep-
CTUS/ TONLWMHBI CTEHKU AN MEepekpbITUS OTBEpPCTUI, COOTBET-
CTBEHHO.

MpumeyaHue: Ha pucyHkax 47 1 48 nokasaHbl BapuaHTbl Afs Aas-
nexHua 24 6apa.
80

70 4

60 4
= 3a30p 20 MM

50 4

40 \
30 4
24 6a:}3\\'\

= 3a30p 50 MM

e 3a30p 80 MM

Makc. 3a30p 20 MM

paspywiatoLiee nasneHne

SDR =27 SDR =42
0 10 20 30 42) 50 60 70 80 90

BHYTPEHHWUIA AnameTp CyLLecTBYIOLLEe TPYObl / TONLLMHBLI TPyObI (D/t)

Puc. 47 MpopomxutensHas (50 NeT) cnocobHOCTb NEPEKPLITUSA
Lener ans MHTepakT1eHbIx Tpy6 13 M3 80.

WWW.WAVIN.RU

80

70

60 7

50

30 7
24 6apa

20 %

paspyLuatoLLiee gasneHune (6apbl)
S
o

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
AnamMeTp nonocTu / TonwmHbl Tpy6sbl (D/t)

19 20

Puc. 48 MpopomkutensHas (50 NeT) cnocobHOCTb NEPEKPLITUSA
OTBEPCTUI ANS NHTEPaKTUBHBIX TPY6 13 13 80.

Hnarpammbl Ha pucyHkax 47 n 48 feicTBUTENbHbI 4151 BCEX TUMOB
NAOTHO NpunerarLmx Tpyo, korga Tpyda He 6blna pacTaHyTa Ypes-
MepHo. Ecnn nmeeT MecTo 4pe3MepHoe pacTsXKeHne, pekoMeHay-
€TCA CHU3WUTb 3HayeHve [asneHns Ana Tpybbl NepekpbiBatoLLein
LLenn 1 oTBepcTus.

Ta6nuua 14. NMoHnxarowme Ko3ppULneHTbI AN NEPEKPbITUS
wenen 1 OTBEpPCTUI NPU Ype3MEPHOM pacLUUPEHUN NIOTHO
npuneraioLlen Tpy6bl.

PacLuvpenne MoHwxarLwmi kKoadULMEHT
[%] [-]
0-3 1.0
3-10 2.0

BOCCTAHOBJIEHME TPYBONPOBOOOB

TexHun4yeckoe onvcaHune
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5.4. 'mppaBnnyeckue acnekTtbl

Mpu BocCTaHOBMEHWUW TPYGONPOBOAA, KOHEYHO Xe, NMUKBUAMPYIOT-
Csl yTeUKM U o6ecrneynBaeTcs repMeTMiHoCTb. Kpome aToro,
HEeo6XoaVMOo o6ecrneymBaTb COOTBETCTBYIOLLYIO MMAPABINYECKYO
MPOMNYCKHYO CMOCOGHOCTb.

MpapaBnuyeckasl NpPoryckHasi CNnoco6HOCTb

Ona Bbibopa Havbonee 3KOHOMMYHOIO MEeToAa PEKOHCTPYKLMU
Heo6x0aMMO onpenennTtb Tpebyemyto rMApaBMYECKyHo
MPOMYCKHYIO CMOCOBHOCTb.

[na pac4eToB noToka B TPy6OMNpPOBOAAX UCMONb3YTCA Chneayto-
e opMyrnbl:

VpaBHeHue HepaspblBHOCTM: Q =V -n/4- D7, (3)
roe: Q = nponyckHas cnocobHOCTb Mnn pacxog [m¥c]
V = CKOPOCTb MoToKa [M/C]

D, = BHyTpeHHW AnameTp TpyOGb! [M]

Yucno PeiiHonbAca: Re=v:.-D,/pn (4)

roe: WL = KMHEMAaTUYecKas BA3KOCTb XMUAKOCTU [M?/cC]
®dopmyna

Hapcu / Beiicbax:  i=Ax %gx%z (5)
roe: i = noTeps paenexHus Ha MeTp [ M/M], unn: x 100 (%)

A = KO3 DULMEHT TpeHus [-]
g = rpaBUTAUMOHHAs KOHCTaHTa [M/c?]

Koyn6pyk / YaiT:
1L =-2log [ (2.51/RevA + (k7 (3,71 x D)) ] (6)
roe: K = LLepoxoBaToCTb CTEHKM TPYObI [M]

3HaueHus k, 3aBucsiLLme OT mMaTtepuana, npuseaeHol B Tabnmue 15.

Ta6nuua 15. LLlepoxoBaTocTb CTEHKM TPY6bI TPy6ONPOBOAOB

MaTtepuan Tpy6bl K (Mm)

Tpy6a 13 TepmonnacTtuka 0,01
rnagkas acbecTouemMeHTHas Tpyba 0,02
HoBas ctanbHas Tpy6a, Hoas Tpyba 0.05
13 nNpegHanps>kéHHOro 6eToHa ’

acbecToLeMeHTHas Tpy6a, HoBasi OLiMHKOBaHHas 010
cTanbHas Tpy6a ’

cTanbHas Tpy6a, He3Ha4YUTENIbHO NOBPEXAeHHas 0.20

KOppo3uen, rMmuHsaHas Tpyba

cTanbHas Tpy6a, NoBpexaeHHas Kopposuen,
Tpyb6a C LEMEHTHbIM MOKPbITUEM, 0,50
HoBas 4YyryHHas Tpy6a, rnagkas 6eToHHas Tpy6a

6eToHHas Tpyba, cTanbHas Tpyba, 3HaYUTENBHO
NnoBpex/eHHas Koppo3nen, YyryHHble Tpyobl 1,00
C HEOOMbLUNM HANIETOM pXaBUyuHbI

cTanbHas Tpy6a, CUIIbHO NOBPEXAeHHas Koppo3unen,
nospexpeHHas 6eToHHas Tpyba, YyryHHas Tpyoéa, 2.00
CUMbHO NOBPEXAeHHas KOppo3nen

cTanbHas Tpy6a, o4eHb CUIbHO NOBPEXAeHHas
KOPpPO3Meit, CUNbHO NPOPXXaBEBLUME HYYTyHHbIE TPYObI

5,00

Mocksa

CaHkT-TeTepbypr

(495) 937 86 96 (812) 458 54 69

Mpn NpoekTMpoBaHUM cnepyeT y4uTbiBaTb AOMOSHUTESNbHbIE MNpe-
UMyLLIECTBA MMAPaBAMYECKON MMaAKOCTU U HEMpPepbIBHOCTU BHYT-
peHHen NoBepPXHOCTN MNACTUKOBOW TPYObI.

M3MeHeHe nponycKHOW CMOCOGHOCTU B pe3ynbrate BCTaBKY
NNOTHO NpuneraroLLen Tpy6bl (nonyckaetcs 3a3op 2% u k = 0,01)
npeAcTaBneHo Ha criepytowemM rpaduke AN pasnnyHbIX 3Ha4YeHNA
CTaHAAPTHOro OTHOLLEHWS Pa3MepOoB MO OTHOLLEHMIO K LLIEPOXOBA-
TOCTW CYLLECTBYIOLLEN TPYObI.

— SDR 51
= SDR 41
= SDR 34
= SDR 26|
= SDR 17|

B
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yryHLIeH e pacxoaa
£ G &
o © o o

&
S

0 1 2 3 4 5
LLIepOXOBAaTOCTb TPY6bI CYLLECTBYIOLLEro Tpy6onposoaa (Mm)

Puc. 49. Yny4lweHne noToka Ans NioTHO NpuieraroLLmx NoamaTune-
HOBbIX TPYO MO CPaBHEHMIO C CYLLIECTBYIOLLIMM TPYOOMPOBOAOM Kak
hYHKLMS LLIEPOXOBATOCTM CTapoV TRyObI

M3 rpaduka BugHO, 4TO:

1 BCTaBKa MnacTMKOBOW TPYyObl B YyryHHble Tpyobl (k = 2 MMm),
CUIIbHO MOBPEXAEHHbIE KOPPO3WEN, NMpu NMOMOLLUM TOHKOCTEH-
Ho Compact Pipe ¢ SDR 17 ofecneuvBaeT yBenuyeHve
pacxoga Ha 10%;

I BCTaBKa MnacTMKOBOW TPyObl B GETOHHbIE KaHanM3auMOHHbIE
Tpy6h! (k = 1 MM) npu nomorm Compact Pipe ¢ SDR 26 Takxe
obecneunBaeT yBenmyenve pacxoga Ha 10%;

I BCTaBka MnacTMKoBOW Tpy6bl B TPyOGOMPOBOA C LEMEHTHbIM
nokpbitnem (k = 0,5 mm) npu nomowm Compact SlimLiner ¢
SDR 51 o6ecne4ymBaeT yBenuyeHne pacxona Ha 14%;

I ana Compact SlimLiner (SDR 51) nokasaHo, 4TO pacxof
YBEMYMBAETCA Y>Ke TOraa, Korga LLepoxoBaToCTb CyLLIECTBYHO-
wero Tpyéonposofa coctasnsieT Tofbko 0,25 MMm.

OkasblBaeTcs, 4TO B GOMbLUMHCTBE CIy4aEB YMEHbLUEHWE BHYT-
peHHero auameTpa (ABe TOMNLLMHbI CTEHKU + 3a30p) Nerko KOMMeH-
cupyeTcs Gornee rmagkvM KaHanom U 4allle BCero MMeeT MeCTo
yBENMYeHne pacxopa.

3HaueHusi, NoKasaHHble Ha puUcyHKe 49, 0THOCATCS K Tpy6e, UCKITHO-
Yaa coefuHeHus U T.4. TpybonpoBoAbl C MydTaMu NoKasbiBaloT
3Ha4YUTENbLHO 60Mee BbICOKME 3HAYEHUS K, YeM Te KOTopble npuee-
OeHbl Bbilwe. Korga B Takve Tpy6onpoBoabl BCTABASETCA CJOLL-
Has nnactukosas Tpyb6a 6e3 COoeAMHEeHURn, pasHuua Mexay
3HaveHveM Kk cTapoi cucTeMbl M 3Ha4YeHneM Kk HOBOW cuUCTEMbI
CTaHOBUTCA eLle 6onee 3Ha4YUTENIbHON.

EkarepuHOypr
(343) 369 33 63

Camapa
(846) 979 68 12




BOCCTAHOBJIEHME TPYBOMNMPOBOOOB

AcneKTbl MPOEeKTMPOBaHNA CUCTEM

MppaBnuyeckuii yaap

OdbdhekT, KOTOpbIA HAOMKEH y4MTbIBATLCA MPU MPOEKTMPOBAHUK
BOCCTAHOBJIEHUS HamopHbIX TPy6ONpoBOAOB, — 3TO BO3MOXHOE
BO3HWKHOBEHWE TMApPaBIMYecKoro ypapa. JToT (heHoMeH umeet
MECTO MNPV BHE3aMHOM 3aKpbITUK 3afBUXKM, YTO BbI3bIBAET MPO-
XOXAEHME BOMHbI CXaTUA Yepe3 TPyOOMpoBOA C MOCNEAYOLLUM
o6pa3oBaHnemM oTpULaTeNIbHOrO AaBNEHNS.

Cama BOfHa CXaTus MPOXOAUT C O4YeHb OGOMbLUOA CKOPOCTbLIO
(3aBuCKT OT MaTepuasna Tpybbl), HAaNpUMep, 4SS NONUITUNEHOBbIX
Tpy6 ~ 300 Mm/c n cTanbHbIX TPY6 ~ 1200 m/c.

MWK BOMHLI CXaTus 3aBUCUT OT MaTepuana W XeCTKOCTU Tpy6bl
N MOXET UMEeTb 3Ha4YUTENbHOE BNUSHWE Ha KOHCTPYKUMio. MMukM
JaBNeHNss U3-3a TMOPaBMMYECKOro yaapa MOXHO paccyuTaTth
cnepyroLwymM 06pas3om:

dopmyna XKykoBckoro:

Ap=1/(\{px(ITK+Sp)) x Av/g @)

Ap = nvk gasnenus (MMa)
_p = TNNoTHOCTb BOAbI = 1000 (kr/m°)

K = xecTtkocTb Bogbl = 2000 (Mna)

Sp = XxapaKTepuCTUKa XEeCTKOCTU TPyObl
AV = nageHue ckopoctu 1o 0 (m/c)

g = rpaBuUTaLMOHHAs KOHCTaHTa (M/C’)

roe:

XapakTepuCTMKa XeCTKOCTU TPyObl:
Sp =(1-v?) / {Ep = (Di/ e)} ®)
roe: V = NyaccoHoBO 4ncno;

Ep = nameHeHnwue anactun4Hoctu Tpy6sl (MIa);
Di = BHyTpeHHU guameTp Tpy6bl (MM);

€ = TONLWWMHA CTEHKM TPy6bl (MM)

Mcnonb3oBaHue AaHHbIX QOPMYN AN pasfuyHbIX TWUMOB Tpyo
NO3BOMSAET COCTaBUTb CrefytoLLmi rpadmK:

Dechopmauus

B yacTHocTK, B criyHae peHoBaumu CyLLECTBYIOLLEN CUCTEMbI KaHa-
nmM3aumm, KoTopas MMeeT TPeLUUHbl, MHOrAa BO3HWKAKT BOMPOCHI
0 BO3[enCTBUMN AedopMaLMm Ha KONMYECTBO XMAKOCTH, BbITeKato-
Len n3 Tpyéonposofa. [aHHbIN apheKT MOXET 6bITb NpoaHanu-
3UpOBaH, HO A5 3TOro crny4as TPebyTca CNOXHbIe pacyeTbl BHY-
TpeHHero nepumMmeTpa no opmyne, cofepallern MnosHbIA 3nnun-
TUYECKUIA WnHTerpan BToporo Buaa. [pu BbINONHEHUM pacyeToB
MOXET ObITb YCTAHOBSIEHO, YTO BO3OENCTBUE ABMAETCA MUHUMATb-
HbIM, ans 10%-1 cpegHen gecopmaumm TpyObl CHUXEHWE NPOMNYCK-
HOW CNOCOBHOCTU COCTaBAET TOMbLKO 2,36%.

CTeneHb 3anoJyiHEHUsA

VryudLieHme NponyckHOM CMOCOBHOCTM Ans 6€3HANOPHbIX KaHanu-
3aUMOHHbLIX CUCTEM O3HA4YaEeT, YTO CTeNneHb 3anosIHeHUA NBMEHUTCHA
(cTaHeT HUXE), B pe3ynsrate HYero akkymMynupyoLlas Cnoco6HOCTb
yBeNnu4nTCA.

CamoouuncTtka

OTa Cnoco6HOCTb 3aBUCUT OT YKJIOHA M LLEPOXOBATOCTU TPyObl.
3HaveHve k nnactukoBor Tpybbl fABMASETCA B MOGOM Ccriyyae
nydLue, YeM y TpaguLIMOHHOM TPy6bl, B CBA3K C YeM 3DheKT camo-
OYUCTKM yny4LuaeTcs.

WUcTtupaHue

QOu4eBNIHO, N3HOC 3aBUCUT OT TpaHCI'IOpTI/IpyeMOVI XWOKOCTU, Hanun-
4ma TBepabIX BKIIOYEHUI, a TakxXe oT Marepuana pr6b|. Wccnepo-
BaHWA Nokasasun, 4To NnacTuKoBble pr6b|, W1, B HaCTHOCTH, pr6b|
13 NonunaTuneHa, 0eMOHCTPUPYHOT O4YeHb XOopoLlune pesynibTaTbl No
CpaBHEHUIo C pr6aMI/I 13 TpagnUuMOHHbIX MaTepuanos.

B tabnuue 16, npeacrasnsioLleri co60i BbIGEPXKY U3 Ny6nnkauum
fAHcoHa (cMm. [27] B paspene 7 «bubnuorpadgms») n cogepxatlen
cpefHve pesynbTaTbl HECKONbKMX TEeCTOB, MoKasaHbl pasHuua
N ynyyleHHOe COMPOTUBIIEHWE WCTMPaHUIO/M3HOCY B pesynbraTte
BCTaBKM MOMITUNEHOBOM TPYObl B CyLLIECTBYOLLMIA TPY6ONPOBOA,.

Ta6nuua 16. UcTupanue

Matepuan YpenbHoe WcTtnpanue
: ncTupaHue MO OTHOLLIEHMIO
i [Mm] K MONuUaTuneHy
; nonuaTuneH 0.17
.i nBXx 0.75 4,4 x
E cTanb 1.72 10 x
{
: : i YyryH 2.09 12 x
i rnvHa 4.31 23 x
0 0.01 0.02 0.03 0.04 0;:)5 0.06 0.07 0.08 0.09 0.1 6eToH 15.90 94 x
== MMuk gasnetus [MMa] B Crans SDR 65 0 N3 sDR 11 I ac6ecToLemMeHT 17.28 102 x

M NBX SDR 26 O 13 SDR 26

Puc. 50. MNMuk gasnexuns (MlMa) ns-3a rnapasnmnyeckoro yaapa

pachuk nNokasbIBaeT, YTO 3aKpbITUE 3aABMXKN MIHOBEHHO NPUBO-
OWT K NKam JaBneHusi, KOTopble MOryT 6bITb 3HAYUTESIbHBIMU A5
OTHOCMUTESIbHO TOHKOCTEHHBIX CTallbHbIX TPy6: AP = 12 6ap. C apy-
rovi CTOPOHbI, OH NMOKa3bIBAET, YTO AJ1A NONUSTUNEHOBBIX TPYO AaH-
Hble MUKW He ABNSIOTCA BbICOKUMM, HANpUMep, AN NONMITUNIEHO-
BbIX TPy6 ¢ SDR 26: Ap = 2 6apa, 1 9TO BCEro fnlib Ha OONM
cekyHapbl. OTpuuaTenibHoe [aBreHve, KOTOpoe BO3HWKAeT nocne
BOJIHbI CXaTusi, OSDKHO yCcTaHaBnMBaTbca Ans Bcex Tpy6 Ha — 0,8
6apoB. Takxe B 3TOM crny4ae, KpalHe KOpPOTKOe BpeMmsi, Korga
CYLLECTBYET MOBbILLEHHOE [aBfieHVe, BCe paBHO npenoTepalLaet
noBpexpaeHne Tpy6bl.

WWW.WAVIN.RU

CTOMKOCTb K XUMU4ECKOMY BO3AEUCTBUIO

MonuatuneHoBble Tpy6bl, Takne kak Compact Pipe, Compact
SlimLiner 1 Wavin TS o6nagatoT CTOMKOCTbIO K CTOYHbIM BOAaMm
M3 XWUMbIX M OOLLECTBEHHbIX 34aHuin ¢ pH mexpy 2 (kucnota)
n 12 (wenoyb). Ona NpOMbILLIEHHbIX CTOYHBLIX BOL HEOOXOANMO
obpawartbCa K AaHHbIM O CTOMKOCTM K XMMWYECKOMY BO3Oewn-
CTBMIO, NPeACTaBNEHHbIM Ha cariTe www.wavin.de.

BOCCTAHOBJIEHME TPYBONPOBOOOB

TexHun4yeckoe onvcaHune
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6. ONbIT NPUMEeHeHMsA

6.1. BocctaHoBneHue Tpy6onpoBoga MeTogomM
NPOTSXKWN NJaCTUKOBOM TPY6bl BHYTPU
cyliecTByloLero Tpyéonposoaa

Boponposopg B TancTanne, Benuko6putanus

O6wasn gnvHa: 3800 m, 24 arorima. (DN 600)

Mpo6nema: YyryHHbIA MarucTpanbHbli TPY6ONpoOBOA, CRyXallumi
100 net, NpoxogaLLuin Yepe3 HECKONbKO cen 1 obecnevmsaroLLmnin
Boaon 56000 noTpebuTenen, MMen HeCkonbko paspbiBoB Tpy6. B
JanbHenwem ToyeyHas Koppo3us cTana OCHOBHOW Mpo6nemon
(HakonneHne OKCUOOB, U3BECTU W T.A.), BbI3bIBAIOLLEN CHUXKEHWNE
NPOMYCKHOW CMOCOBHOCTU U NPO6EeMbl C KA4eCTBOM BOAbI.

Pewenne: M3 100 HomuHanbHbiM anametpoM 500 x 29,7 ¢ SDR
17, noctaBnsemas Tpy6amu gnvHon 18 m.

OTnnumnTensbHas Yepta: pekopaHas annHa B 1300 M, NpornoxeHHas 3a
OJVH Npoxof; BCca paboTa 3asepLLeHa B Te4eHne Bcero 5 Hepenb.

Puc. 51. MpoTskka nnacTukoBom
Tpy6b! 13 13 B TaHcTanne,
BennkobputaHus

Boponposop B PaBa MasoBneuka, Monblia
O6uwas gnvHa: 1486 M, HOMUHanbHbIN avameTp 400.

[Mpobnema: yTeykm B CTanbHOM MarucTpanbHOM TpybonpoBoge,
NPOXOASLLEM Yepes YacTHbIe 3EMJIM U HaCTM OXPaHAeMoro neca.

Pewuenve: M3 100 HommHanbHbIM gnameTpom 355 x21,1 ¢ SDR 17.
OTnMunTESNbHBbIE YepTbl: BbICOKUIA YPOBEHL MPYHTOBLIX BOA,.
Boponposog B PotTepaame, Hugepnangp!

O6uwas gnuHa: 1520 M, HOMUHanbHbIN avameTp 1220.

[Mpo6nema: 6eTOHHbIN TPYO6ONPOBOA C LIEMEHTHbIM MOKPbITUEM C
yTeykamu, Bbi3blBalOLLMMU MpocefaHne Tpybonpoeoaa M paspy-
LLEHNe KaTOQHOM 3aLUWThl, BbI3bIBAIOLLEV YBETMHEHNE KOPPO3UW.

Pewenue: M3 100 HoMmHanbHbIM gnameTpom 900 x 53,3 ¢ SDR 17.

OTnuymTEnbHbIE HepTbl: FOpO,D,CKOI7I MaFMCTpaJ'IbeIIZ BogonpoBoA,
3aKaH4MBaloLLMICA B €ro LeHTpe; pa60Ta He Mellana aBMXeHUo
TpaHcnopTa n KOMMep‘-IeCKOVi AeATesIbHOCTU.

6.2. Compact Pipe

HanopHbiii BogonpoBopa B Mockse, Poccus

O6was gnvHa 280 m (gBe HUTKKM no 140 M), HOMUHasbHBLIN Ana-
meTp 200 MM. (nepBbI NpoekT B Poccun)

Mpo6riema: KOpPpO3usi U yTeuKa CyLLeCTBYHOLLEro BOAONPOBOAA AJ1S
TPaHCMOPTUPOBKM NUTLEBOM BOfbI.

Pewwenne: Compact Pipe n3 M3 100 ¢ SDR 17.

OTnuynTenbHble YepTbl: NEPBbIN NPOeKT No TexHonorum Compact
Pipe B Poccun, Bo Bpema npoussofctea paboT 6bil COBEPLUEH
06xo Konnektopa Tensiotpaccekl avametpom 800 mm. ABTOMO-
6unbHoEe ABVKEeHMe Nno npunerarLm ynmuam He npepbisanochb.

Mocksa
(495) 937 86 96

CaHkT-TeTepbypr
(812) 458 54 69

BOCCTAHOBJIEHME TPYBONMPOBOLOB
OnbIT NPpUMEeHeHusA

Puc. 52. Compact Pipe B Mockse,
Poccua

BoponpoBop B baitioHH, ®paHLus
O6wwas gnvHa: 600 M, HOMUHanNbHbIN gnameTp 250.

Mpo6nema: Koppo3usi U yTeuyka Yepe3 COEAMHEHWs! OBOWHOIO
YyryHHOro Tpy6onpoBopa AJisi TPaHCMOPTUPOBKY NMUTLEBOM BOAbI B
UCTOPUYECKOM MOCTE.

PeweHnne: Compact Pipe M3 100 ¢ SDR 17.

OTnuyuTeNbHbIE YepTbl: NOTPe6OBaNOCh TONBKO TPWU HEGOMbLUMX
Konogua AN BbINOMIHEHUs BCEro npouecca BCTaBKWM O6GOMOHKU.
MpensaTcTBWA AN OBUXEHUS TpaHcropTa Ha MOCTY He co3faBsa-
noce.

Puc. 563. Compact Pipe B banoHH,
®paHuma

KaHanuzauusa B BunbgemaHHe, l'epmaHus

[Mpo6nema: HerepMeTHYHbIA PaCroNOXeHHbIN Ha ry6uHe 1,5 m B
peke TMUHSHBIA KaHanM3aumoHHbIA Tpy6onpoBO4 HOMMHAmbHbIM
avameTtpoM 200, BbI3bIBAOLMIA 3HAYUTENBHBIA MPUTOK BOAbI:
06BbEM «KMAKOCTU» B 5 pasd 60mblle HOPMAaJIbHOro MPUXOAMIIOCH
HanpaenATb HA OYNCTHYIO YCTAHOBKY.

Pewenne: Compact Pipe M3 80 HOMUHanbHbIM auameTpom 200
¢ SDR 26.

OTnnumnTensHble YepTbl: BO BpeMs peBepcun Compact Pipe ypoBeHb
BOAbl B Konoduax nogHsancsa go 1,2 M Hag KOHUoM Tpy6bl. Hdaxe
HECMOTpsi Ha TO, YTO TemrnepaTypa 3ToW BoAbl Oblfia BCEro JMLLb
5°C Compact Pipe BepHynachk B Ha4aslbHOe NONIOXEHNE NMPEBOCXOAHO,
MOSTHOCTBIO YMSIOTHMB JNIMHUIO U NPefoTBPaTVB, TakKUM 06pa3oMm farb-
HeliLLee NOCTYMNeHNE B CUCTEMY KaHanM3aumm pe4Ho Bodpl.

Puc. 54. Compact Pipe
B BunbaemarHe, Mrepmarua

Masonposop B MNagya, Utanus

O6uwasn gnvHa: 8,4 kM, HoMuHanbHbI guameTtp 200, 300 n 400.

Mpobnema: yTeukn B cTaslbHbIX U YYryHHbIX Tpy6ax. Tpyb6onposop,
Haxoauncs B UCTOPUHECKOM LIEHTpe.

EkarepuHOypr
(343) 369 33 63

Camapa
(846) 979 68 12




BOCCTAHOBJIEHME TPYBOMNMPOBOOOB

OnbIT NpUMeHeHus

Pewenne: Compact Pipe M3 80 ¢ SDR 26.

OTnnYUTENBHBIE YEPTBI: YCMELLHas BCTaBKa MIOTHO NpuneratoLLen
0605104k B TPYGONPOBOA, C O4eHb MasbiMU paguycaMu U3rméos B
0YeHb CTECHEHHbIX YCMOBMUSIX.

.| Puc. 55. Compact Pipe
B Mapnya, Ntanuns

MpombineHHbIV Tpy6onposoa B Byaanewute, Benrpus
O6Lwas gnuHa: 29,2 KM, HOMUHasbHbIn auameTp 150, 200, 250, 400.

Mpobnema: Koppoaus TpybonpoBofa CUCTEMbI MOXAPOTYLLEHUS
Ha HedTenepepabatbiBaolleM 3aBoge. B uensx 6e3onacHocTn
Tpy60oNpoBOA, JOMMKEH ObITb BOCCTAHOBIEH O4YEHb ObICTPO.

PeweHnne: Compact Pipe M3 100 ¢ SDR 17.

OTnnunTEnbHbIE YepTbl: HECKONMbKO M3rMboB nog yrinom 90° B Tpy-
6onpoBofe HoOMUHanNbHbIM gvameTpoMm 400.

Puc. 56. Compact Pipe
¥ B bynanewte, BeHrpus

HanopHbIi KaHanu3auMoOHHbLIW Tpy6onposoa Bo Bpounase,
Monblia

O6uwas gnuHa: 8,8 kM, HoMuHanbHbIV aunameTp 400 u 500.

Mpo6nema: Koppo3usi U yTeuyka Yepe3 COeOVHEHWsI [BOWHOro
4yryHHOro Tpy6onpoBoJa Assi TPaHCNOPTUPOBKM MUTLEBOW BOAbI B
MCTOPUYECKOM MOCTY

Pelwenne: Compact Pipe N3 80 ¢ SDR 26.

OTnnunTenbHbIE YepTbl: Nepexodbl Yepe3 peky, Bbicokas riy6uHa
NOKPLITUS M MHOTO M3rMGOB Nof yriiom 45° no MapLupyTy Tpy6onpo-
BOAA; PEKOHCTPYKLMS Gblna BbINONHEHA BCEro NuLLb 3a 4 Mecsiua.

Boponposop B Bepyme, Hopserus
O6uwas gnuHa: 5,2 kM, HoMuHanbHbI guameTp 150 u 200.

[Mpo6nema: Koppo3us OCHOBHOro TpybornpoBoaa BOOOCHaGXeHWs
B npuropoge Ocro.

Pewenne: Compact Pipe M3 100 ¢ SDR 17.

OTnn4UTENbHBLIE HepTbl: XONnoAHble norogHble ycnosua BO BpeMs
YCTaHOBKM (TemnepaTypa oKpyxatoLlero sosgyxa fo -15°C).

ﬁ Puc. 57. Compact Pipe B bepywme,
Hopserusa
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CamOTé4HbI KaHanu3auuoHHbIA Tpy6onpoBoa B XeepTreHe,
HupepnaHgbl

O6was pnvHa: 500 M, HOMUHanbHbIV gnameTp 600/400 n 450/300
ANLEBUOHOro Npognns.

Mpo6nema: NoBpexaeHHas KaHanM3aunsi B 0KMBIEHHOM TOProBOM
LieHTpe.

Pewenue: Compact Pipe M3 80 HomuHanbHbIM Anametpom 350
1 500 ¢ SDR 32.

OTnnYMTENbHBIE YEPTHI: MEPBOE BOCCTAHOBMIEHWE AWLIEBUIOHBIX
KaHann3auMoHHbIX TPY6 GOMbLIOro AMamMeTpa rnyTeM MCMosb30Ba-
HUS1 MAOTHOMPUIEraloLLMX NONUSTUIIEHOBBIX TPY6.

Puc. 58. Compact Pipe
B XeeptneH, HnoepnaHapl

Masonposoabl B Magpuae, UcnaHus
O6wasn annHa: 9 KM, HoMmHanbHble aMameTpbl oT 150 go 400.

Mpobnema: Koppo3us u (Mnu) XenaHne nepepenartb JIMHAUN C HU3-
KOro Ha cpefiHee JaBneHue.

PewweHnne: Compact Pipe, M3 80 ¢ SDR 26 1 M3 100 ¢ SDR17.

OTnnYMTENBHBIE HYEPTbI: MUHMMAIbHBI 06BbEM 3eMISHbIX paboT,
M3rnébl ¢ AnvMHHBIM NoBopoToM Ao 180° Ha cekuuio, ManeHbkas
nnowlagka.

Puc. 59. Compact Pipe
B Magpvae, Vicnanus

a3onpoBopbl B A6y [labu, O6beanHeHHble Apa6ckue Amupartbl
O6wwas anuHa: 600 M HoMUHanbHbIMK anameTpamu 150, 250 1 400.

Mpobnema: NPOHMKHOBEHME CONEHOW FPYHTOBOMW BOAbl B KaHanu-
3auMIo U MPPUraumMoHHbIM Tpy6onpoBOoA.

PewweHnne: Compact Pipe, M3 80 ¢ SDR 17 n M3 100 SDR 17.

OTnnynTEnbHLIE 4epTbl. O4YeHb BbICOKKNE FJ'Iy6VIHbI npoknangku
CO 3Ha4uTEeNbHbLIM NOCTYyNNEeHNneM BObl.

Puc. 60. Compact Pipe
Aby [Jabun, ObbeanHeHHbIe
— Apabckre Amuparsl

6.3. Compact SlimLiner

HanopHbii Tpy6onposop B Mockse, Poccus

O6uwasa gnvHa 2500 M Ha 6 pa3sHbix 06bekTax B MockBe, HOMU-
HanbHbIN gnameTp 315 Mm

BOCCTAHOBJIEHME TPYBONMPOBOLOB

TexHun4yeckoe onvcaHune




BOCCTAHOBJIEHME TPYBOMNMPOBOOOB

OnbIT NPpUMEeHeHusA

Mpo6riema: KOppo3usi U yTeuka CyLLEeCTBYHOLLEro BOLONPOBOAA
Q1151 TPAHCMOPTUPOBKM NUTLEBOM BOfbI.

Pewenne: Compact SlimLiner n3 N3 100 ¢ SDR 51.

OTnnynTenbHble 4epTbl: HeBbicoKas CTOMMOCTb OGOPYLOBaHWs,
yoo6CTBO MOHTaXa 4epes CyLlecTBylolme Konogubl, 6narogaps
NpPOCTOTE NPUMEHEHUs 3Ta TEXHOMOrms BCE LUMPE UCMONb3yeTcs
kak B Mockee, Tak 1 B pernoHax Poccuu.

Puc. 61. Compact SlimLiner
B Mockse, Poccua

Boponposopg B dwteprome, BeHrpus
Mpo6nema: Koppo3us.

Pewwenne: Compact SlimLiner HomuHanbHbIM guameTtpom 100, M3
80 ¢ SDR 36.

OTnuymTEnbHbIE HepTbl: KpYTbl€ YKNOHbI 4OPOrK, konoaubl 4ocTyna
Marsnoro pasmepa.

Puc. 62. Compact SlimLiner
B Owteprome, BeHrpus

Boponposop B OnonoHusa, Monbia
Mpobnema: ac6ecToLeMeHTHbI TPyOonpoBo C yTeukamu.

Pewenne: Compact SlimLiner HommHanbHeIM gnameTpom 150, M3
80 c SDR 51.

OTnuuuTenbHble YepTbl: MUHUMASbHBLIN 06bEeM 3eMIsHbIX paboT,
CTECHEHHbIe YCNOBMWA Ha NoLLaaKe.

v Puc. 63. Compact SlimLiner
~ OnonoHunaa, MonbLua

Mocksa
(495) 937 86 96

CaHkT-TeTepbypr

26 (812) 458 54 69

Boponposop B Kaccene, NepmaHus
Mpo6nema: Koppo3us 1 yTeukun B H4yryHHoM Tpy6onpoBoge.

Pewwenne: Compact SlimLiner HomuHanbHbEIM AnameTpom 250, M3
80 ¢ SDR 51.

OTnnunTENbHBIE HepTbl: TPYOONPOBOL, PACMONIOXEHHbIV Nof, aBTo-
MOBUbHOW JOPOrov ¢ 4 nonocamu.

Puc. 64. Compact SlimLiner
B Kaccene, 'epmanmns

6.4. Wavin TS
asonposop B [MMo3HaHu, Monblua

Mpo6nema: HapylueHWe repMeTUHHOCTU CoefmHeHuid 80-neTHero
4yyryHHoro raszonposoga DN 150.

PelueHne: pa3pbiB TpyObl C 3aMeHON Npy nomoLum Tpy6 TS HomMK-
HanbHbIM anameTpom 180 co SDR 11 (yBenu4yeHne gnameTpa).

OTnuYMTENbHBbIE YEPTbI: O4EHb BbICTPasi YCTAHOBKA 6€3 CHUXKEHMS
NPOMYCKHON CNOCOBHOCTH.

Puc. 65. PaspyLueHne Tpybbl
C 3amMeHo nNpw noMoLLm Tpyo
Wavin TS B lNo3HaHu, MNonbLua

BoponpoBop B Bag MepreHTxanm, FepmaHus

[Mpobnema: HEO6XOAUMOCTb PEKOHCTPYKLMM BOJOMNPOBOAa C TPy-
6amu U3 ceporo 4yryHa, 6e3 OCTaHOBKUW NepeaBMXeHns naccaxup-
CKOro TpaHcnopTa.

Peluenne: paspylueHvne ¢ 3ameHow npy momoLum Tpy6 TS Homu-
HanbHbIM gnameTtpom 110 co SDR 11 (yBenu4eHne gnametpa).

OTtnuunTenbHble 4epTbl: ObiCTpas 3ameHa Tpybonposoda 6e3
YMEHbLLEHWS NMPONYyCKHOW CNOCOBHOCTM M 6€3 nomex Afs JOPOX-
HOrO ABMXEHUS.

Boponposop B Xarrep, lepmaHus

Mpo6nema: HEOGXOOMMOCTb  PEKOHCTPYKLMM  BOAOMPOBOAA,
MOCTPOEHHOro B 70-X roflax U3 4YyryHa ¢ LuapoBUAHbIM rpacuToM
MIIoXoro KayecTsa.

PelueHwne: paspyLueHne Tpybbl ¢ 3aMeHOW npu nomoLlum Tpy6 TS
HOMUWHanbHbIM gnametpom 125 co SDR 11 (yBenuuenve pua-
meTpa).

OTnuunTenbHble YepTbl: 6biCTpas 3ameHa Tpybonposoda 6e3
YMEHbLLEHNSA ero npornyCcKHOM Croco6HOCTM M 6e3 nomex Ans
[OPOXHOrO ABMKEHUS.

EkarepuHOypr
(343) 369 33 63

Camapa
(846) 979 68 12



BOCCTAHOBJIEHME TPYBOMNMPOBOOLOB
Bu6nuorpadus

7.1. CtaHpapTbl, Tpe6oBaHusa 1 NpaBuna.
1)

EN 752-5 «[lpeHaxHble U KaHanu3auuMoHHble CUCTEMbl BHE
30aHnn», 4actb 5 «BoccTtaHoBneHue».

2) EN 805 «BopocHabxeHuve. TpeboBaHuNa K cuctemam 1 KOMMo-

HEHTaM BHe 3[0aHWUNn».

3) EN 1295-1 «CTpyKTypHOE NPOEKTUPOBaHMNE NOA3EMHBIX TPY6O-
NPOBOAOB MPU PasfnYHbIX YCOBUSAX Harpy3ok». Yactb 1.

«O6Lme TpeboBaHUA».

4) prEN 1295-2 «CTpyKTypHOE MPOEKTMPOBaHWE MOA3EMHbIX
TPY60MNpOBOLOB NPY Pa3fM4HbIX YCIOBUAX HArpy3ok». Yacts 1.

«[Nopgpo6Has nHpopmaumsa 0 NPUHATLIX METOOAX>.

5) EN 1555-2 «[MnactmkoBble cnctembl TPY6 AN ra3ocHabXeHus.

MonnatuneH. Yactb BTOpas. Tpy6bi».

EN 12201-2 «[nacTtukoBble cuctembl Tpy6 AN BOAOCHAGXEHUS.

MonuatuneH. Yactb BTOpas. Tpy6bl».

6) EN 12007-4 «Cwuctembl rasocHabxeHnus. TpybonpoBopb! Ans
MakcumMarnbHoro paéo4ero gaefneHvsa 0o v Bkoyas 16 6apos.
Yactb 4. KoHKpeTHble (hyHKUMOHAaNbHbIE pPEKOMEHAALUN Mo

OGHOBJIEHMIO».

7) EN 12889 «BecTpaHLueiHoe CTpoUTENLCTBO U UCTIbITAHWE Ape-

HaXHbIX N KaHaNMM3aLUMNOHHbIX CUCTEM».

8) EN 13380 «O6Lme TpeboBaHUA 4119 KOMMNOHEHTOB, UCMONb3ye-
MbIX 4151 OGHOBMEHWNSA U PEMOHTA APEHAXHbIX U KaHanM3aLlmoH-

HbIX CUCTEM BHE 3[aHUIN».

9) EN 13689 «PykoBopcTBO No knaccudmkaumm n NnpoeKkTmposa-
HUWIO NNACTUKOBBIX TPYBHBIX CUCTEM, UCMONb3YEMbIX A1t OGHOB-

NeHnsa».

10) EN 13566-1 «[nactukoBble Tpy6Hble CUCTEMbI Ansi 06HOBMeE-
HWUA NOA3EeMHbIX 6e3HaMNoPHbIX APEHaXHbIX M KaHanM3awumoH-
HbIX ceTei. HacTb 2. O6LLME NONOXEHUS».

11) prEN 13566-2 «[1nacTnkoBble TPyGHbIE CUCTEMBI AN151 OGHOBME-
HUSA NOA3EMHbIX 6€3HanOPHbIX APEHaXKHbIX N KaHanM3aLumoH-
HbIX ceTen. HYacTb 2. BcTaBka 060/104KM MPY MOMOLLW CMSOLU-
HbIX TPYy6».

12) EN 13566-3 «[1nactukoBble TpyOHbIE CUCTEMbI AN OO6HOBME-
HUS NOA3EMHbIX 6€3HanOPHbLIX APEHAXHbIX N KaHanM3aLmoH-
HbIX ceTen. YacTb 3. BcTtaBka 0605104KM Npy MOMOLLM MAIOTHO
npuneraroLmx Tpy6».

13) EN 13566-4 «[nactukoBble Tpy6HblE CUCTEMbI Ansi 06HOBMeE-
HWA NOA3EeMHbIX 6e3HaMNOPHbIX APEHaXHbIX M KaHanm3aumoH-
HbIX ceTen. YacTb 4. BctaBka 060M04KM Npy MOMOLLW TPyo,
obpabaTbiBaeMblX Ha MecTe YCTaHOBKMU.

14) prEN 14409-1 «[nacTnkoBble TPyGHbIE CUCTEMBI 151 OGHOBME-
HUS NOA3eMHbIX ceTel BogocHabxeHus. Yactb 1. O6wme nono-
KEHUSI».

15) prEN 14409-3 «[1nacTnkoBble TPy6GHbIE CUCTEMBI A1 OOHOBME-
HUS1 MOA3EMHbIX ceTel BogocHabxeHusa. Yactb 3. BcraBka
06004KN MPKY MOMOLLM MAIOTHO MPUEratLLmX Tpy6».

16) prEN 14408-1 «[TnacTukosble TPyOHbIE CUCTEMBI A1 OGHOBME-
HVSA NOA3EMHbIX ceTew razocHabxerus. Yactb 1. O6Lwme nono-
KEHUS».
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17) prEN 14408-3 «[1nacTukoBble Tpy6HbIE CUCTEMBI A1 OGHOBME-
HWS NOA3EMHbIX CeTen ra3ocHabxeHus. HYactb 3. BctaBka 060-
JI04KM NPY NMOMOLLM NAIOTHO NpUneraioLwmx Tpyo6».

18) ISO/TR 11295 «MeToabl BOCCTaHOBNEHNS TPY6ONPOBOAHBIX
cMcTeMa nyTem UCMoNib30BaHWs MNacTUKOBLIX TPY6 M apma-

Typbli».

19) ATV-A127, CtaTtmyeckuin pacyeT KaHann3aumnoHHbIX KONekK-
TOpOB

20) ATV-M127-2, Ctatnyeckuii pacHeT caHauum KaHanmaaumoH-
HbIX KOMMEKTOPOB N KaHaNM3aLUMOHHbIX TPy6OonpoBOAOB C one-
paumsaMmn o6nULIOBKMN U MOHTaxXa.

7.2. Cneuudpukaumm cuctemol Wavin

21) Wavinorm 302 «Compact Pipe ans npumeHeHus B 6e3Hanop-
HbIX CUCTEMaXx».

22) Wavinorm 303 «Compact Pipe ansi npumeHeHuns nop AasneHu-
em; yacte W, npumeHeHve ans Bofel; 4actb G, npumeHeHue
ons rasa».
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BecTpaHwWenHble TeXHONOrnMun

BoccTtaHoBNeHue TpyGonpoBoaoB

TexHU4YeckKkoe onmcaHue

BecTpaHLieHble TeEXHOI0rnn
BOCCTAHOBJIEHUS TPyOONpoBOA 0B

ABJIAETCA HACTbIO LLIMPOKOIro CrekTpa CUCTem,
ob6ecneunBaLLnx 3PDEKTUBHBIE PELLUEHUS AJ1S YaCTHOrO
N NPOMBbILLJIEHHOrO CTPOUTENILCTBA.

KomnaHusi BaBuH Takxe npegnaraer:
1 Cuctewmbl [BX, M1 Tpy60onpoBogoB ang
Hapy>KHOW KaHanmaaummn
1 Cuctewmsbl MNBX, MMM Tpy6onposofos ans
BHYTPEHHEI KaHansaumm
1 BecTtpaHLLelHble TEXHONOMMM BOCCTaHOBIEHMS
Tpy6onpoBoaoB
MeTannonnacTukosble Tpyobl 1 outuHin FUTURE K1
Cuctewma IMIP tpy6onposonos Wavin Ekoplastik
BopgocTo4Hble cucTEMBI
[peHaxHble cucTembl
VHCcneKuroHHble kKool & 315 + 1000MMm
JlokanbHble OYUCTHBIE COOPYXKEHWNS (CEMTNKI)
AVK: 3agBWKKK, donaHLbl, KOMANEKTYIOLLME N3OeNns

Mo Bonpocy NonyyYeHust TEXHNYECKoM HdopMaLmm
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