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MPEMMYLLECTBA CUCTEM HAPYXXHOW
KAHAJTIM3ALUWW FD

OvameTtpanbHbin psag ot 110 OD go 3000 OD:

— Konbuesas xecTkocTb oT SN6 go SN16;

— LLnpoyanimnin accopTUMEHT GUTUHIOB BCEX TUMOPA3MeEPOB A1 MOHTa)ka Tpyo6onpo-
BOAOB Nto60n KoHOUrypaumu;

— lNonHas KoMMeKTaumsa CUMCTEM Hapy>XHOW KaHanu3auun FD, Bkntoyast KONoALbl.

Cpok akcnnyaTauum He meHee 50 net:

— Mcnonb3oBaHme Ka4eCTBEHHOMO MMMOPTHOIO M POCCUNCKOIO ChIpbS;

— KoHTponb KayecTBa BCeN NpoayKuum B CO6CTBEHHOM TabopaTopum 3aBoga 1 npu
OTrpy3ke noTpebuTtento;

— [epMeTUYHOCTb COeAMHEHUIN TPYOB, PUTUHIOB N MECT NPUCOEAMHEHUS KONOALEB
(Npu cobnogeHNN TEXHONOTUK).

Bbicokasi XMMUYecKasi CTOUKOCTb K fleICTBUIO KUCIOT U Lesloyen:
— OTCYTCTBYHOT KOPPO3UiMHble 06Pa30BaHMSA U PasNyHbIe OT/IOXKEHUS.

Bbicokasi yaaponpoyHOCTb:

— YCTONYMBOCTb K AepopMauun Npy yaapax gaxe npu HA3KUX TeMnepaTypax obe-

creynBaeT HaeXHOCTb TPYGONPOBOAOB M NO3BONAET UCMONb30BaTh X B CEMCMOSIO-
O rMYeCKM OMacHbIX panoHax;

— NapKasa BHYTPEHHAS MOBEPXHOCTb TPY6 M TOTKOB N0O3BONAET M3beraTb 3aunnBaHns

1 3aKynopKu Tpy6onposoa.

Bbicokasi TepMOYCTONUYMBOCTD.

MonuatuneHosble TPYGbl U GUTUHIM SKCMTYaTUPYHOTCS B COCTaBe CUCTEM KaHanm3auum
O N TPy6onpoBOAOB, TPAHCNOPTUPYHOLWMX Bogy Npu Temnepatype ot 0°C go 40°C, a Tak-

Xe ppyrve Xuakue n razoobpasHble BELECTBA, HE OKa3blBatoLme paspyLUNTESIbHOrO

BO3[ENCTBUS Ha MaTepuan TpybonpoBoaa.

MonunponuneHoBble TPyGbl MMEIOT LWMPOKUMA [UanasoH 3SKCrnyaTauMOHHbIX
TemnepaTtyp: oT -20°C go +60°C (no +95°C npwm pa3oBbIx 3anMnoBbix c6pocax).

JlerkocTb MOHTa)a, TPaHCMNOPTUPOBKU U CKNagupoBaHUs MNpoayKLMKM BCneacTeme
He60MbLLIOro BECa KOHCTPYKLMUK.

OKOHOMMSA CPEeACTB NPU MOHTaXKe U 3KClyaTaumum.

Mpun MOHTaxe TPY6 U MONNITUNEHOBBIX KONMOALUEB (B OTNNYME OT MOHTaXa Xene3obe-

TOHHbIX M3LENUIN) OTCYTCTBYET HEOBXOAMMOCTb B AOMONHUTENbBHBIX PacxXofax Ha Bbl-
Q MonHeHMe paGoT MO MX FrepMeTU3aLMK, BbIpaBHUBAHUIO, PETYIMPOBKE U Ha TpaHCMop-

TMPOBKY Tpy6oBO3aMu. bnarogaps rnafkon BHYTPEHHEN NOBEPXHOCTM TPYBbl oUMCTKa

CUCTEMbI NMONU3TUIEHOBBIX KONOALEB MPOUCXOAUT C MUHMMAIbHBIMUK 3aTpaTamu.

CucTeMbl Hapy>KHOW KaHanusauum



TEXHNYECKUE
XAPAKTEPUCTUKW
TPYB N O®UTUHIOB FD




O BYXCNOWHbIE TO®PUPOBAHHbIE TPYEbI FD
N3 MOJIUTIPOTJIEHA

Tun: gBYXCNOMHbIe rOPpPUPOBaHHbIE TPYOGbI C pac-
TpyooMm.

KonbueBas xecTkocTb: SN8, SN10, SN12, SN14,
SN16.

MaTtepwman: nonunponuneH-6s0Kconoanmep.

LiBeT: KMpNMYHbIN (Hapy>KHaA CTeHKa), 6enbii
(BHYTpEHHSIst CTEHKa).

Cnoco6 coepguUHeHuUs: pacTpybHoe coeguHeHne
C YNNOTHUTENTbHbIM KOJIbLLOM.

O6nacTb NPUMEHEHUSs: 6e3HaMnopHble NOA3EMHbIE
CUCTEMBbI XO35IMCTBEHHO-ObITOBOW KaHanu3auum,
CUCTEMbI BOOOOTBELEHMS MPOMBbILLIEHHbBIX CTOKOB,
6e3HarnopHble CMCTEMbl BOLOOTBEAEHNS OOXKAEBbIX
0CafKOB, ApeHaXXHble CUCTEMbI OJ151 OTBeAEHMS
rPYHTOBbIX BOZ, BEHTUNSLMOHHbBIE CUCTEMDI.

AunameTpsi: 110-1200 OD, 94-1030 ID.

SN8, SN10, SN12, SN14, SN16

Hapy>.
avam. (D), 10 133 160 190 200 230 250 290 315 340 400 460 500 575 630 695 800 923 1000 1200
mm

BHyTp.
avam. (d), 94 10 136 160 171 200 216 250 271 300 343 400 427 500 535 600 687 800 851 1030
mm

3akKasHble no3unumu: Tpyobl anameTtpamm o1 630/535
40 1200/1030 SN10, SN16.

BO3MOXXHO npoun3BoACTBO TPY6 PA3HbIX ANAMETPOB
M C PA3HOM KOJIbLiEBOM XEeCTKOCTbIO.

MpeunmyuwecTsa:
e BbICOKasA XMMMUYecKas CTOMKOCTb K AeNCTBUIO arpeccuBHbix cpep, (0o pH 12);

* BblCOKasa YCTOMYMBOCTb K yNbTpadunoneTy 1 UCTUPAHUIO NOA, BO3AENCTBUEM TPaHCMOPTUPYEMO
cpefnbl C abpa3nBHLIMU BKITHOYEHUSAMU;

* He MoABepPXXeHbl KOPPO3NK;

e BbICOKasi TEPMOYCTOMUYMBOCTb (pabounin pexxmm oT -20°C go +60°C, npu pa3oBbIX 3a5MoBbiX C6PO-
cax — o +95°C);

e MPOCTOTa NOrpy3KM 1 TPAHCMOPTUPOBKU. He TpebyeTcs NCMoNb30BaHUS Crieupuanm3vpoBaHHON Tex-
HUKW 418 NepeMeLleHns;

* yAOGCTBO MOHTaXa U HageXHOCTb CUCTEMBI. PacTpy6HOe coefiMHeHVe He TpeByeT MCNONb30BaHNs
CBapKu — TPyObl COeAMHSIIOTCS MeXAy cO60M NPy MOMOLLMY OAHOMO YMAOTHUTENIbHOMO KOJbLA;

e BO3MOXHOCTb MOAMOHKM AJIMHbI TPY6bl Ha MecTe CTpouTenbCcTBa (Tpy6a Nerko pexeTrcst Npu Nomo-
LW NUAbI).

HopmaTuBHas foKyMeHTauus:
FOCT P 54475-20M, TY 22.21.21-004-16042271-2019.

CucTeMbl HapY>KHOW KaHanusaumm



MHOIOCJTIOVNHbIE FO®PUPOBAHHbIE
APMWPOBAHHbBIE TPYBbl FD ARM

Tun: MHOroCNoMHbIE apMUPOBaHHbIe rodpmpo-
BaHHble TPYO6bl.

Konbuesas xectkocTtb: SN8, SN10, SN16.

MaTepuan: NOAMSTUNEH HU3KOrO AaBNneHus
(MHA), ctanbHas neHTa.

LiBeT: YyepHbI (Hapy>XHas cTeHKa), 6enbli (BHy-
TPEHHSS CTEHKa)

Cnoco6 coeaMHEeHuUs1: CBapHOe COeaUHEHME C
0653aTeNbHbIM UCMONb30BaHNEM 3NEKTPOCBaPHOM
MydTbl M TEPMOYCaZ0UYHON MY DThbI.

O6nacTb NPUMEHEHUs: BOAOOTBEAEHNE MPON3BOA-
CTBEHHbIX CTOKOB MPOMbILUJTIEHHbIX I'Ipe,D,I'IpI/IFlTVIIZ,
6e3HanopHble NOA3EMHbIE CUCTEMbI XO3ANCTBEH-
HO-6bITOBOW KaHanNM3auuu, CUCTEMbl BOJOOTBEaE-
HUA 0OXAOEBbIX OCaAKOB U MPYHTOBbLIX BOA, BOOOOT-
BefeH1e pPekK; B TPYAHbIX MPUPOAHbIX YCITOBUAX,

B CEMCMOAKTUBHbIX pernoHax.

AOunameTpobl: 1000-2400 ID.

SN8, SN10, SN16

Ha%;"‘ rﬁ;aM‘ 1110 1325 1525 1640 1740 1960 2185 2385 2585
B”}’J;" nﬂ:'na""‘ 1000 1200 1400 1500 1600 1800 2000 2200 2400

OnuvHa Tpy6bl: 6 MeTPOB.

MpeumyecTBa:

¢ BblCOKas KOJbLieBas XeCTKOCTb. [podunb TpyohI
YCWIEH NPOPUINPOBAHHON CTalbHOM IEHTON,
onarogaps Yemy yBenmMuymBaeTcs KonbLeBas
XXECTKOCTb TPYObl 6€3 ee yTOoSLWEHUS;

OTCYTCTBYIOT KOPPO3MOHHbIE 06pa3oBaHns
ApMupoBaHvie cTanbHon nHO Vl OTJ'IO)KeHVIFl;

nnacTuHo V-o06pasHoi hopmbl /

MHE

BbICOKasA XMMMYECKasa CTOMKOCTb K JENCTBUIO
KUCIOT U LWenoyen;

BblCOKasa NpomnycKHasa cnoco6HOCTb, 6narogaps
rnafKon BHyTPEHHel CTeHKe TPy6bl;

MaKCuMarsbHas TemnepaTypa TPaHCNoPTMPYyEMON
cpepbl 40°C;

- - TEHTAEHTE- e CPOK aKcnnyaTauuun 6onee 50 net.

HopmaTueHasa AoKyMeHTauus:
U/ U FOCT P 54475-20M,
TY 2248-001-38314882-2012.

www.fdplast.ru



O BYXCNOWHbIE TO®PUPOBAHHbIE TPYEbI FD
N3 MNMOJINSTUTIEHA

Tun: gByxcrnownHble roppupoBaHHbie TPyObl C MO-
HOJIMTHBIM pPacTPy6OM.

KonbueBas xecTkocTb: SN6 - SN7, SN8 - SNO.

MaTtepuan: NoNNaTUIEH HU3KOrO AaBfeHUs

(MHA).

LiBeT: YyepHbIN (Hapy>XHasa CTeHKa), 6enbliin (BHY-
TPEHHSAS CTEHKA).

Cnocob6 coeguHeHuUsa: pacTpybHoe coeanHeHne
C YMOTHUTENbHbBIM KOJIbLIOM.

O6nacTb NpUMEHEHUs: BOOOOTBEAEHUE MPO- o i
N3BOACTBEHHbIX CTOKOB MPOMBbILLSIEHHbIX Npe[- WAV RVE VAVATsYalate!
NPUATUIA, 6e3HanopHbIe NOA3EMHbIE CUCTEMbI
X03ANCTBEHHO-6bITOBOWM KaHanM3aLuumn, CUCTEMbI
BOJOOTBEAEHNSA OOXAEBbIX OCafAKOB U MPYHTO-
BbIX BOJ, CO3/[laHNe CKBa)K1H, BOOOMNPOBOAb! A5 d D
XOMOOHOro BOOOCHAGKEHNS.

OunameTpsbi: 110-1200 OD, 94-1030 ID.

MpenmywecTea:
e BbICOKAs XMMMYECKasas CTOMKOCTb K JENCTBUIO KUCIIOT U LLIENOYEN;
e He NoABEPXKEHbI KOPPO3UK;
e MaKCKMasbHas Temnepartypa TpaHcrnopTupyemon cpegbl 40°C;

e BbICOKasl MPOMNyCKHasa CNoCOGHOCTb. BHYTpeHHss CTeHKa Tpy-
6bl UMeeT rnafKy NOBEPXHOCTb, YTO NpeaoTBpaLlaeT Bepo-
ATHOCTb 3apacTaHus U 3aKyNopKM OTBEPCTUS;

* TepMEeTUYHOCTb COeUHEHUA;

o JIErKUM MOHTaX.

HopmaTtueHasa oKyMeHTauus:
FOCT P 54475-201M, TY 2248-001-99718665-2008.

Hapyx. gnam.

(D), mm 230 250 290 315 340 400 460 500 575 630 695 800 923 1000 | 1200

BHyTp.

200 216 250 271 300 343 400 427 500 535 600 687 800 851 1030
avawm. (d), mm

Hapyx. gnam.
(D), mm

110 | 133 | 160 | 190 | 200 | 230 | 250 | 290 | 315 | 340 | 368 | 400 | 460 | 500 | 575 | 630 | 695 | 800 | 923 | 1000 | 1200

BHyTp. gnam. (d),
mm

94 | 10 | 136 | 160 | 171 | 200 | 216 | 250 | 271 | 300 | 315 | 343 | 400 | 427 | 500 | 535 | 600 | 687 | 800 | 851 [ 1030

CucTeMbl Hapy>KHOW KaHanusauum



Tun: gByXxcnomnHble roppmupoBaHHble TPy6bl C pac-
Tpy6om 1 6e3 pacTpyba

KonbueBas xecTkocTb: SN6 - SN7.

MaTtepuan: noanaTUNEH HA3KOro AaBreHns

(MHA).

LiBeT: pbixuin (HapyKHas cTeHKa), 6enbiii (BHY-
TPEHHSA CTEeHKa).

Cnoco6 coeauHeHust: pacTpybHoe coeuHeHne
C YNNOTHUTENbHbIM KOJ1bLLOM.

O6nacTb NpUMeHeHUs1: 6e3HanopHbIe Nog3eM-

Hble CUCTEMbI XO35IMCTBEHHO-ObITOBOM KaHa- R VAY A VA VAVASValala)
nM3aunm, CUCTeMbl BOOOOTBEAEHNSA OOXOEBbLIX
0CafKOB M FPYHTOBbIX BOf4, CO3aHNe CKBaXKUH
M Konopaues. B — AT A -

PasmepHbin psag: 368/315 D.
MpeumywecTsa: WA VA S AVAN. S

e BbICOKas XMMMYecKasi CTOMKOCTb K Aen-
CTBWUIO KUCIOT U LLenoyen;

He NoABepXXeHbl KOPPO3nK;

MaKcuUMasnbHas TemnepaTtypa TpaHCNopTy-
pyemown cpegabl 40°C;

BblCOKas MPOMycKHasa Cnoco6HOCTb. BHy-
TPEHHAS CTeHKa TPy6bl UMEEeT rMagKyHo no-
BEPXHOCTb, YTO NpeAoTBpaLlaeT 3apacTaHue
1 3aKyMopKy TPy6GonpoBoaa;

HagaeXHOCTb CUCTEMbI N NETKOCTb MOHTa>a
6narofgaps pacTtpyo6Homy coeguHeHnuto. Coe-
ONHEHne Tpy6 OCYLLECTBNSETCS C MOMOLLbHO
OHOIO YM/OTHUTENBbHOIO KONbLA;

MPOCTOTa TPaHCMNOPTUPOBKN U CKNaanpo- i =
BaHWS BCNeaCcTBME HEOOMbLUOro BeCca KOH- Ty . ) VAN

CTPYKUNUK; Uevyg'y "‘K

* CPOK cNny>xo6bl 60snee 50 nerT. .
HopmaTtuBHas goKymeHTauums:

FOCT P 54475-20M, TY 2248-001-99718665-2008.

Hapyx. gnam.

(D), mm 230 250 290 315 340 400 460 500 575 630 695 800 923 1000 | 1200

BryTp.

200 216 250 271 300 343 400 427 500 535 600 687 800 851 1030
ovawm. (d), mm

Hapyx. gnam.
(D), mm

10 | 133 | 160 | 190 | 200 | 230 | 250 | 290 | 315 | 340 | 368 | 400 | 460 | 500 | 575 | 630 | 695 | 800 | 923 | 1000 | 1200

BHyTp. anam. (d),
mm

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

www.fdplast.ru 7



CIMPAJIbHOBUTDBIE TPYBbI FD SVT

Twun: cnupanbHOBUTBIE TPYObI.

KonbueBas xxecTkocTb: SN2, SN4, SN6, SN8, SN12, SN16.
MaTepuan: nonuaTuneH Hu3koro gasnexus (MHAO).
LiBeT: YepHbIN (Hapy>KHasa 1 BHYTPEHHSSA CTEHKN).

Cnoco6 coeguHeHus: coeguHeHne CBapKOVI BCTbIK UN
nyTemMm CBMHYMNBaAHUA C ob6si3aTenbHOM repmeTM3aumel7|
LWBOB C NOMOLUbIO KOMIMNEeKTa and repmMeTunsaulnu.

0O6nacTb NPUMEHEHUSN: CTPOUTENBLCTBO MarnucTpasibHbIX
ceTen X039MCTBEHHO-6bITOBOrO BOOOOTBEAEHMS, CUCTEM

JInBHEBOIro BOAOOTBEAEeHUA, OTBeAeHNE MPOMbILLUIEHHbIX

CTOKOB, peHoBauUnA N3HOLLEHHbIX pr60I'IpOBO,EI,OB, CTpoun-

TeNbCTBO APEHAXHbIX CUCTEM nro6omn CNO>XXHOCTH, NMpo- [

Knaaka pr6b| Ha TeppuUTopuax ¢ NoABMXHbIMU rpyHTaMU, d D

M3roToB/ieHMne KonoaueBs, pe3epByapos.

OvameTpbi: 500-3000 ID. L

HapyxHbi guameTp (D), mm / KonbLieBasi )XKeCTKOCTb (sn)
BHyTpeHHu auameTp (d), mm
SN2 SN4 SN6 SN8 SN16

500 535 550 550 560 668"
600 640 655 670 680 780"
700 754 770 778 778 812"
800 878 878 895 895 924"
900 975 975 995 995 1040°
1000 1075 1075 1095 100 ns4°
1200 1280 1275 13007 1305 1335
1300 1380 1405 1445 1445 1520°
1400 1520 1520 1547 1555 1610"
1500 1605 1605 1670 1670 1730°
1600 1730 1730 1760 1760 1850°
1700 1840 1874° 1940° 1940° 1960°
1800 1960° 1974 2040° 2040" 2070°
2000 2174° 22207 22407 2260° 22907
2200 2374" 2440 2460" 2500 2510"
2400 2574° 2660" 2660" 2700° 2730%
2600 2870° 2880" 2890° 2910° 2940°
2800 3060" 3100° 3100° 3100° 3130°
3000 3300" 3300" 3370° 3370% 3400°

Bo3amoxHO npounsBoactBo Tpy6bl SN2, a Takxe
SN < 2(FD SVT MIN)

[OnvHa Tpy6bl: 6 MeTpOB
MpenmywecTea:

e BbICOKas XMMMYeCcKasi CTOMKOCTb K OeNCTBUIO
arpeccuBHbIX cpepn;

e BbICOKasA CTOMKOCTb K UCTUPAHUNIKO MaTepuana
nog BO3JJ,€VICTBI/I€M a6pa3VIBHbIX MaTepunanos;

e MOBbILLEHHasA NPOrnycKHasi CNoCO6HOCTb 6J1aro-
Oaps rmagkuM BHYTPEHHUM CTeHKaM Tpyo6bl;

e TEMMepaTypa CTOYHbIX BOA, HE JOSKHA MPeBbl-
waTb +60°C (Npu KpaTKOBPEMEHHbIX 3a5MOBbIX
c6pocax fo +80°C). TemnepaTypa MoOHTaxa: oT
-10°C po +40°C;

e IerKOCTb TPAHCMNOPTUPOBKM U MOHTaxa
BCIeACTBME HEOObLLOrO Beca KOHCTPYKLUK
MpW BbICOKOMW KOMbLIEBOMN XECTKOCTY;

e CPOK 3KCMyaTauumn NnpoayKunmn coctaBnsaeT
6onee 50 ner.

HopmaTusHas gokymeHTtauus: FOCT P 54475-201

"Hapy>Hbii guametp Tpy6 FD SVT npuBognTcs CrnpaBOYHO 1 MOXET 6biTb U3MeHeH C COB0A4eHNeM 3as1BJIEHHOMN KOJTbLEBOW XXeCTKOCTH.

CucTeMbl Hapy>KHOW KaHanusauum



APEHAXHbBIE TPYBbI B TEOTEKCTWUJIE FD

Tun: ogHocnorHasa nepdopupoBaHHas rodpupo-
BaHHasa Tpy6ba.

KonbueBas xecTKocTb: SN8.

MaTepuan: NoNnMaTUNEH HU3KOro AaBNeHus
(MHA), UV reotekctunb.

LiBeT: yepHbIn.

Cnoco6 coegnHeHusa: C MOMOLLbK COeANHUTENb-
HOM MydTbI.

O6nacTb NPUMEHeHUs: BOJOOTBEAEHNE rPyHTO-
BbIX BOJI, AOXAEBbIX 0CaAKOB, 3alluTa NoCTPOo-
€K, y4aCTKOB OT U36bITOYHON Bnaru, Ce30HHOro
nogbemMa rpyHTOBbIX BO/.

OunameTpsbl: 110, 160, 200 OD.

OpHocnoMHan ApeHaXxHas Tpy6a ¢ nepdoparuen u UV reotekctunem SN8

Hapyx. anam.,Mmm 10

BHyTp. Anam.,Mm 94

byxTa, m 50
MpeumyiecTra:

e BbICOKas XMMMYeCcKasi CTOMKOCTb
K BO3ENCTBUIO KUCIOT U LLIENTOYEN;

e He NnogBep>XeHbl KOPPO3uu,;

s Tpy6a nMeeT 3aluTHOE dUnbTpYtoLLee
nokpbiTve U3 UV reotekctuns, npegoxpa-
HSOLLLEro OTBEPCTUS ApEHaXKHOM TpyObl OT
3abuBaHnNa 3eMnen;

www.fdplast.ru

160 200
136 171
50 25

o [TpocTOTa TPAHCMOPTUPOBKM U MOHTaxa.
Tpy6a HamaTbiBaeTcst B 6yxThbl Mo 25, 50 me-
TPOB, YTO MUHUMU3UPYET KONMYECTBO CTbIKOB;

e HeGonblLon BEC;
o CpoK aKcnyaTaumm coctaBnseT 6onee
50 neT.

HopmaTuBHas foKyMeHTauus:
FOCT P 54475-2011.



OUTUHIU ONA OBYXCJTOUNHbIX
FTOOPUPOBAHHbLIX TPYB FD

Tun: oBYXC/IONHbIE TOPPUPOBAHHbIE GUTUHIU, CBAPHbIE.

MaTepwuan: nonunponuneH-610Kcononnmep.

KonbueBas xxecTkocTb: SN16.

O6nacTb NPUMEHEHUS: 71 OTBETBEHWS, NOBOPOTa N pa3BeTBEHUsS TpybonpoBoaa.
Pa3mepHbIf psag: 110-630 OD, 110-500 ID.

[ABY XCJ/IONHBIE FO®PUPOBAHHBIE GUTUHIU

Hapyx. anam., mm 110 133 160 190 200 230 250 290 315 340 400 460
BHyTp. anam., mm 94 110 136 160 171 200 216 250 271 300 343 400
oTBO/A 15° OD oTBOA 15°ID
AL3 F— Aawerp
N 110/94 100 195 210 133/110 145 285 300
160/136 150 290 310 190/160 215 430 470
— =¥ 200/171 175 340 370 230/200 225 450 480
N 250/216 230 460 490 290/250 270 535 570
315/271 250 530 575 340/300 280 560 600
d 400/343 400 780 830 460/400 370 730 790
500/427 375 735 800 575/500 380 745 825
630/535 380 745 825
oTBOA4 30° OD oTBO/A 30°ID
AvameTp AnameTtp Pasmepn!
Hap./BH., MM | Z mm t, Mm t, Mm Hap./BH.,. MM | 7 pm t, Mm
110/94 100 190 210 133/110
160/136 150 275 305 190/160 215 410 450
200/171 155 285 335 230/200 225 430 490
250/216 225 425 490 290/250 270 500 570
315/271 270 520 590 340/300 375 530 600
400/343 400 750 830 460/400 370 670 800
500/427 375 700 825 575/500 380 710 850
630/535 380 710 865
oTBOA 45° OD oTBOA45° ID
a5 F— Avavetp
/ N 110/94 100 205 230 133/110 145 270 305
é 160/136 145 260 305 190/160 215 370 420
o 200/171 155 290 340 230/200 225 390 470
N 250/216 215 380 440 290/250 270 470 560
315/271 250 450 550 340/300 280 480 610
d 400/343 360 620 760 460/400 370 620 790
500/427 375 640 815 575/500 380 645 850
630/535" 380 645 870

10 CucTeMbl HapY>KHOW KaHanusaumm



oTBO/ 60° OD oTBO/ 60°ID

Anametp Anamerp
Hap./BH., mmmm Hap./BH., mmmm
MM MM
110/94 100 15 210 240 133/110 145 150 240 305
B 160/136 145 150 310 380 190/160 215 225 440 500
:—' . 200/171 220 200 320 390 230/200 225 240 550 580
= T 250/216 225 220 470 580 290/250 260 280 550 660
315/271 270 250 550 660 340/300 280 370 700 760
400/343 380 350 720 890 460/400 370 480 890 980
500/427 375 500 365 980 575/500 380 585 810 1060

630/535" 380 610 810 1080

oTBO4 90° OD oTBO4 90° ID
AuvameTtp AuvameTtp
S el LT ] e e
MM L
110/94 100 140 140 190 133/110 145 150 215 275
160/136 145 220 215 280 190/160 220 215 315 410
5 200/171 155 260 250 360 230/200 225 240 335 455
- 250/216 225 310 330 445 290/250 260 285 385 510
315/271 240 360 350 490 340/300 280 380 380 540
400/343 380 500 560 730 460/400 370 450 580 810
500/427 375 645 540 790 575/500 380 752 575 860

630/535° 380 800 575 890

TPOMHUK 90° OD TPOVHUK 90° ID
d AvameTtp AnameTp
— vap.fen.vm| Lwm | tvm B wap/enowm| Lwm | twmm
- 10/94 310 250 133/110 455 290
160/136 440 300 190/160 545 360
== ; 200/171 510 360 230/200 650 455
| 250/216 660 460 290/250 750 550
+| 315/271 800 570 340/300 1000 665
400/343 1120 780 460/400 1220 800
¢ 500/427 1275 875 575/500 1310 955
630/535° 1380 1010
KPECTOBMHA OD KPECTOBMHA ID
d« AuameTp AuameTp
% Hap./BH., Hap./BH., mm
MM MM
110/94 310 250 133/110 455 290
) ‘ 160/136 440 300 190/160 545 360
200/171 510 360 230/200 650 455
+ 250/216 660 460 290/250 750 550
315/271 800 570 340/300 1000 665
¢ 400/343 120 780 460/400 1220 800
L 500/427 1275 900 575/500 1310 930
630/535° 1380 1000
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Tun: ABYXCNoiHble roGPUPOBaHHbIE GUTUHIU, CBAPHbIE.
Matepuan: nonnaTuneH H1sKoro aasnexua (MHO).

KonbueBas xxecTkocTb: SN8.

O6nacTb NpMMeHeHUs: O/151 OTBETB/IEHUS, MOBOPOTa U pa3BeTBNeHUs Tpybonposoaa.

AunameTpobl: 110-400 OD, 110-400 ID.

15°

i

T e

t

oTBOA 15° OD

LuameTp Pasmepbi

Hap./BH.,

110/94 100 195
160/136 150 290
200/171 75 340
250/216 230 460
315/271 250 530
400/343 400 780

oTBOA4 30° OD

AwnameTtp

Hap./BH.,

10/94 100 190
160/136 150 275
200/171 155 285
250/216 225 425
315/271 270 520
400/343 400 750
oTBOA4 45° OD

LuameTp Pasmepbi

Hap./BH.,

110/94 100 205
160/136 145 260
200/171 155 290
250/216 215 380
315/271 250 450

400/343 360 620

210

310

370

490

575

830

210

305

335

490

590

830

230

305

340

440

550

760

oTBOA 15°ID
LuameTp Pasmepbl
Hap./BH.,
EESINE)
133/110 145 285 300
190/160 215 430 470
230/200 225 450 480
290/250 270 535 570
340/300 280 560 600
460/400 370 730 790
oTBO/A 30°ID

AwnameTp

Hap./BH.,
|z ] |

133/110 145 270 305
190/160 215 410 450
230/200 225 430 490
290/250 270 500 570
340/300 375 530 600
460/400 370 670 800
oTBOA 45°ID
LuameTp Pasmepbl
Hap./BH.,
= EET K R
133/110 145 250 295
190/160 215 370 420
230/200 225 390 470
290/250 270 470 560
340/300 280 480 610
460/400 370 620 790

CucTeMbl Hapy>KHOW KaHanusauum



oTBO/A 60° OD oTBO/A 60°ID
) i i
& 2 T ] e e 2 T
145 150 240 305

609 10/94 100 M5 210 240 133/10
”7; 160/136 145 150 310 380 190/160 215 225 440 500
e 200/171 220 200 320 390 230/200 225 240 550 580
: 250/216 225 220 470 580 290/250 260 280 550 660
d 315/271 270 250 550 660 340/300 280 370 700 760
400/343 380 350 720 890 460/400 370 480 890 980
oTBO/ 90° OD oTBOA4 90°ID

Hap./BH., Hap./BH.,

110/94 100 140 140 190 133/110 145 150 215 275

5 160/136 145 220 215 280 190/160 220 215 315 410

B 200/171 155 260 250 360 230/200 225 240 885 455
250/216 225 310 330 445 290/250 260 285 385 510

315/271 240 360 350 490 340/300 280 380 380 540

400/343 380 500 560 730 460/400 370 450 580 810

500/427 375 645 540 790 575/500 380 752 575 860

630/535" 380 800 575 890

TPOWMHUK 90° OD TPOWHUK 90° ID
d« Auamerp Pasmepu AuameTp
110/94 310 250 133/110 455 290
160/136 440 300 190/160 545 360
= ‘ 200/171 510 360 230/200 650 455
Ny 250/216 660 460 290/250 750 550
315/271 800 570 340/300 1000 665
: 400/343 1120 780 460/400 1220 800

KPECTOBUHA OD KPECTOBUHA ID

- Anamerp Awamerp
S | e | o [ e | e
mMwv mMmv
110/94 310 250 133/110 455 290
L )! 160/136 440 300 190/160 545 360
N 200/171 510 360 230/200 650 455
250/216 660 460 290/250 750 550
" 315/271 800 570 340/300 1000 665
L 400/343 120 780 460/400 1220 800

"Bce dputuHrn pasmepa 630/535 coeaumHsitoTcs ¢ Tpy6on yepes MydpTy U NPOU3BOASATCS NOJ 3aKas.

www.fdplast.ru



Tun: mydTa coeguHUTENbHas, NUTas.
MaTepuan: NnonnMaTUneH HU3Koro Aasnexusa (MHA).

O6nacTb NpUMeHeHus: A1 coeanHeHns rog-
PUPOBaHHbIX ABYXCMNONHBIX TPY6 NPU MOHTaxe
CUCTEeM Hapy>XHOW KaHanmsaumm.

AunameTpsl: 110-1200 OD, 110-800 ID.

Mydra coegurutenbHas OD

OvameTtp 10/ 160/ 200/ 250/ 315/ 400/ 500/
Hap/BH, MM 94 136 7 216 271 343 427

L 115 150 180 240 290 450 515
D 125 180 220 275 340 450 550

Tun: mydTa ans npoxopga yepes XBN.
Matepuan: nonnaTuneH Hu3Kkoro gaenexusa (MHO).

O6nacTb npuMeHeHus: 3awmTta Tpy6 MNHL oT no-
BPEXAEHUIM O CTEHKM XKene3o6eTOHHOro KonogLa
B MpoLecce NpoTackuBaHus Tpybbl Yepes CTEHKY
KONoALa, a TakXe Mpu CE30HHbIX UM MexaHnye-
CKMX MOABMXKaX rpyHTa.

OunameTpsi: 110-575 OD, 94-500 ID.

Mydra gna npoxopna yepes XX6U OD

Ounamvetp 110/ 160/ 200/ 250/ 315/ 400/ 500/
Hap/BH, MM 94 136 171 216 271 343 427

L 90 125 140 180 210 260 290
D 124 178 220 273 344 441 549

Tun: mydTa nepexogHasi, CBapHas.
Matepwuan: nonnatuneH Huskoro gaenexua (MHO).

O6nacTb NPUMEHEHUsI: COeANHEHNST ABYXCOMN-
HbIX FOQPUPOBaHHbBIX TPYO pa3HOro gnameTpa.

OunameTpsi: 110-1200 OD, 110-800 ID.

[ns Tpy6 ¢ Hapy)XHbIM/BHYTpeHHUM guameTpom (OD/ID), mm

110%110, 160%160, 200%200, 250%250, 315%300, 400x400, 500%500,
630%600, 800%800

[Ouametp
Hap/BH, MM

L
D

133/
10

195
160

Myd¢rta coegunurtenbHas ID

190/ 230/
160 200

240 300
220 270

290/ 340/ 460/
250 300 400

320 385 460
330 390 520

575/ 695/ 923/
500 600 800

540 560 670
651 785 1040

Mydra gna npoxopna yepes XX6U ID

HnameTtp
Hap/BH, MM

L
D

133/
10

148
149

190/

230/

290/ 340/

160 200 250 300
190 226 272 220
210 256 319 380

460/ 575/
400 500
265 330
501 626

MY®TA NEPEXOAHAS

Ans Tpy6 c Hapy)XXHUM Ans Tpy6 c BHYyTPEHHUM
AnameTtpom (DN/OD), mm AnameTtpom (DN/ID), mm

10x160
10%200
10%250
160%x200
160%250
160%x315
200%250
200%315
200%x400
250%315
250%400
250x500
315x400
315x500

315%630
400x500
400%630
400%800
500%x630
500%x800
500%1000
630%800
630%1000
630%1200
800x1000
800%1200
1000%1200

10%160
10%200
110%250
160%x200
160%250
160x300
200%250
200%300
200%x400
250%300
250%400

250%500
300%x400
300x500
300x600
400x500
400%600
400%800
500x600
500%800
600%x800

CucTeMbl Hapy>KHOW KaHanusauum



KOJIbUA YITJIOTHUTEJIbHbIE

FloppupoBaHHble TpPybbl N GacoOHHble n3ge-
nma FD umeroT apdeKTUBHYO U 6e3onacHyro
YNAOTHUTENbHYO cuctemMy. BopgoHenpoHuuae-
MOCTb pacTpyOHbIX COeAnHEeHU obecnedymBaeT-
CS1 3a CYeT packK/IMHMBaHUS PE3UHOBOrO Konblia
cneumanbHoOn GOpPMbl B 3a30pe MEXAY Hapy>KHON
NMOBEPXHOCTbIO TPYObl U BHYTPEHHEN NMOBEPXHO-
CTbtO pacTpyba.

Pe3nHoBOe KoONbLO HageBaeTcd BHaTAr W
XXECTKO orpaHM4yeHo pebpamu Tpyobl. [axe
He3HauuTeNlbHble CMeLleHUs KoNbla UCKYe-
Hbl. MaTepuan kKonew nmMmeeT CTabUbHYO TEM-
nepaTypHyt yctonymeocTtb oT -50 go +100 °C
n obecrneynmBaeT HEOOXOAUMYIO ANUTENbHYHO
NPOYHOCTb COeAMHEHUS, AOCTAaTOUYHYO A8 CO-
O6MOAEHUA TePMETUYHOCTU CTbiKa Ha MpoTsaXe-
HWUW BCEro cpoka akcnnyataumm Tpyo6.

CneuunanbHasa ¢opmMa MOSHOCTbKO KOMIMEH-
CUpyeT BCe BO3MOXHble TennoBble gepopma-
LUMn Konbua. FapaHTUMHBIA CPOK SKCMyaTauum
Koney B TpybonpoBogax cocTaBnsgeT He MeHee
50 ner.

Tun: KonbLO YANOTHUTENIbHOE.

O6nacTb NPUMEHEHUS: YMNOTHUTENbHbIE KOJbLa
npegHasHayeHbl oisi coegnHeHns roppmpoBaH-
HbIX pacTpyBHbIX TPYO.

Matepwuan: nonnypeTaH, CUIMKOH, PE3MHOBbIE
CMeCH Ha OCHOBE Kay4yKa.

LiBeT: YepHbIN.

www.fdplast.ru

Pa3mepHbIn papg;

AnameTp TPpyGbI

110/94
133/110
160/136
190/160
200/171

230/200
250/216
290/250
315/271
340/300
368/315
400/343
460/400
500/427
575/500
630/535
695/600
800/687
923/800
1000/851

1200/1030

10

133

160

190

200

230

250

290

315

340

368

400

460

500

575

630

695

800

923

1000

1200

15
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MOHTAXHOE OBOPY OBAHUE

SJIEKTPOCBAPHAA MYO®TA

Tun: anekTpocBapHasa mydra. 3
Pasmepni: 1000, 1200, 1400, 1500, 1600, 1800, 2000, 2200, 2400.

O6nacTb NPMMEHEHUS: CBapKa rodprpoBaHHbIX apMUPOBaHHbIX
Tpy6. YCTaHaBNMBaeTCA Ha MECTO CBapKM (CTblK Cpe30oB Tpy6) U
bUKCHpPYETCS CTAXHBIMU NIEHTaMK.

CTSOKHA4A NNIEHTA
Tun: cTAXHas neHTa.

Paamepsbi: 1000, 1200, 1400, 1500, 1600, 1800, 2000, 2200, 2400.

O6nacTb NPUMEHeHUs1: UKcaLma 3NeKTPOCBapHON MydTbl Ha CTbl-
Ke cBapuBaeMbIX roppupOBaHHbIX apMUPOBaHHbLIX TPYO.

MY®TA TEPMOYCAO4YHASA CMNAAHASA

Tun: mydTa TepmoycagoyHas cnasHas.
Pasmepnbi: 1000, 1200, 1400, 1500, 1600, 1800, 2000, 2200, 2400.

O6nacTb NpUMeHeHus: cBapka robpmpoBaHHbIX TPy6. MydTa
pa3sMellaeTcs Ha CTbike TPy6, pa3orpeBaeTcs ra3oBoON ropenkomn n
ynnoTHsaeTcsa B npodune Tpybol. Co3gaeTcsa repMeTUUYHOE U XecT-
KOoe coefiHeHue. B o6a3aTenibHOM NMopsaKe ncnonb3yeTcs Ans
repmMeTmsaumm Npu coeguHeHM CNupanbHOBUTBIX TPYO C MOMOLLbIO
pe3bbbl.

CTSAXXHOM PEMEHb C NEBEOKOW

Tun: CTSXXHON peMeHb C fie6eaKon.

O6nacTb NpUMeHeHUs: UKCUPYET SMEKTPOCBAPHYO MyPTYy
B MeCTe CBapKMu.

FA3SOBA{ N'OPEJIKA

Tun: razosas ropenka.
Tun Tonnuea: nponaH.

O6nacTb NPMMEHEHUSA: UCMOb3YyeTCa MpKU cBapke rohppUpPoBaHHbIX
apMupoBaHHbIX TPY6, ANs pa3orpesa TepMoycagoyHon MydTbl U No-
CnefytoLlero ee ynnoTHeHUsa B npodune TpyoGbl.

3JIEKTPOCBAPOYHbBIN AMMAPAT

Tun: anekTpoCBapoOYHbI annapar.

O6nacTb NPMMEHEHUSA: CBapKa rodprpoBaHHbIX apMUPOBAHHBIX
Tpy6. MNapamMeTpbl U BpeMsl CBapKW yCTaHaBIMBAKOTCSA COrNacHo
Ta6nuue 4Ns CBapKW K CBapoYHOMY annapary.

CucTeMbl Hapy>KHOW KaHanusauum



MAHXXETA

Tun: maHxeTa.
MaTtepuman: pesuHa.
Pasmepbi: 110, 160, 200, 250, 315 OD.

O6nacTb NPUMEHEHUS: NPUMEHSAETCS A/ OpraHn3aLmm NogKode-
HWUs1 TPY6ONPOBOAOB, BPE3KM B LLAXTY Konogua Tpyo
00 400 gnameTpa BKIKOUYMTENBHO.

O®PE3A
Tun: ppe3a.

Matepwman: ctanb.
Pasmepsi: 110, 160, 200, 250, 315 OD.

O6nacTb NMPUMeHeHUs: NpuMeHaeTCd Ana opraHn3aunm pasHoo-
6p33HbIX M Pa3HOYpPOBHEBbIX I'IO,U,KJ'II‘OLIeHVIIz prGOHpOBO,D,OB.

OPFrAHU3AUNA NOAKTIOYEHUA TPYBDbI B LUAXTY KOJIOALUA C
MCMNMOJZIb3OBAHMEM MAHXXETbI

1. B waxTe Konogua Bbipe3aTb OTBEPCTUE C MOMOLLbIO Gpesbl. 2. NoaroToBuUTL MaHXeTy ONnd noMelleHuUsa B 0OTBepCcTHue.

3. [omMecTUTb MaHXeTy B OTBEpPCTHE. 4. Bug n3HyTpun Tpy6bl NOCAe MOHTaXa.

www.fdplast.ru
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MATEPWAIJIbl. XAPAKTEPUCTUKU

[ns nponssoacTtBa roppmnpoBaHHbIX TPY6, PUTUHIoB FD ncnonb3yeTcs NOAUITUIEH HU3KOMO AaB-
nenus (HDPE) n nonunponuneH-6nokcononumep (PP-B). [Ins npon3BoACTBa KOMMIEKTYOWMUX KO-
NojLeB MCNONb3yeTCsa NONMITUNEH HU3KOro gaBneHus. OCHOBHblE XapaKTePUCTUKN NCNOSMb3YyeMbIX
MaTepunanoB npueeaeHbl B Tabnuuax 1u 2.

Ta6nuua 1. OCHOBHbIE XapaKTePUCTUKMN NONITUNEHA HU3KOrO AaBNEHUS BbICOKOW NIOTHOCTU

CeoMcTBa | Ycnoeus | MeToauka | TUNUUHbIE 3HAYEHUS

[MokasaTtenb TeKky4ecTu pacnnasa 190 °C /21.6 kr ISO 1133-1 10 r/10 MmuH
MnoTHoCTb ISO 1183 0.953 r/cm®
Mpepen Teky4yecTn Npu pacTadxKeHUN ISO 527-1 26 MlMa
OTHOCUTENbHOE YANMHEHWE NPY pa3pbiBe 1ISO 527-1 400%
Mogaynb ynpyrocTu npu nsrmuée I1ISO 178 1000 MMa
YpapHas BA3KOCTb Mo V3o4y Ha o6pasuax ¢ Hagpes3om -20°C ASTM D256 19 kOx/m?
YpapHas Bsi3kocTb no Lapnu Ha o6pa3uax ¢ Hagpe3om 23°C ISO 179 12 kOx/m?
CTOMKOCTb K PacTpeCcKUBaHUIO F50, 100 % ASTM D1693 1000 u

Ta6nuua 2. OCHOBHbIE XapaKTEPUCTUKK NonunponuneHa-6nokcononumepa (PP-B)

CeBoMcTBa Ycnoeus MeTopuka TUNMYHbIE 3HAYEHUS
MokasaTtenb TeKy4yecTu pacnnasa 230 °C /21.6 kr 1SO 1133-1 3-51/10 MuH
MnotHocTb I1SO 1183 0.905 r/cm?®
Mpepen Teky4yecTu Npu pacTadKEHUN ISO 527-1 23 MMa
Mogynb ynpyrocTv npu nsrmuée 1ISO 178 1200 MMa

TPEBOBAHUA K SKCTJTYATALUNU

[odpupoBaHHble TPYObl U3 MONNITUNEHA HU3- YecTBe CbIpbS W TOMMBA AJ1F MPOMBbILLIEHHOIO U
koro gaeneHus (MHA) npurogHbl ANA sKcnayaTa- KOMMYHalIbHO-6bITOBOr0 MCMNONb30BaHUA. Tpyobl
uMn B cucTemMax TpybonpoBoAoB Npw NpeaenbHON He npefHa3HayeHbl 019 UCNOoMb30BaHUA B TPY60-
TemnepaTtype Hapy>XHOW MOBEPXHOCTU TPyObl OT npoBogax, paboTarowmnx Nog AaBneHnem (XxXungko-
-50°C po +70°C, a TakXXe B COCTaBe CMCTEM KaHa- cTu, rasa).

nvsaumm 1 Tpy6eonpoBogoB, TPAHCMOPTUPYHOLLMX
Boay npu Temnepatype ot O go +40°C, gpyrue
XnaKue 1 razoobpasHble BeLLeCTBa, He OKa3biBa-
oLMe paspyLuakoLero BO3AEeNCTBUSA Ha MaTepuan
Tpybornposoaa.

Tpy6bl FD SVT no3BonstoT CTPOUTb TPYBOMNpOo-
BOAbI C TeMnepaTypon TPaHCNOPTUPYEMOU XUA-
kocTun oT 0°C go +60 °C.

Tpy6bl U3 nonunponuneHa-6no0KcononMme-
pa npurogHbl Af8 UCMONIb30BaHWUA B CUCTEMaXx
Tpy6oONpoBOAOB NpU MnpefenbHonM Temnepa-
Type Hapy>XHOW MNOBEPXHOCTM Tpybbl OoT -20
no +60 °C.

3amep3aHune XXnagKoCcTu BHYTpU Tpybonposoaa
He JonyckaeTcs.

Tpy6bl HE MOTYT MPUMEHATLCSH A9 TPaHCMnop-
TUPOBKM FOPIOYMX ra3oB, NpefHas3HauYeHHbIX B Ka-

CucTeMbl Hapy>KHOW KaHanusauum



CTOMKOCTb MATEPUAJIOB

XUMUYECKAA CTOMKOCTb
MATEPUAJOB

MonuatuneH ”n nNoOAMNPONUIEH-6GTI0KCOMNOMM-
Mep obnafatoT BbICOKOW CTOMKOCTbIO K arpec-
CWUBHOMY BO34ENCTBUIO XMMMUYECKUX BellecTB. B
OTNnYMe oT TPagMLUMOHHbBIX MaTepuanoB, KOTopble
nop, BO3OENCTBMEM arpeccuBHbIX cpep 6biCTPo
KOPPO3MPYIOT U CTaperoT, 3T BUAbl MOIMMEPOB
CTOMKMN K GOMbLUMHCTBY XMMWYECKUX peareHToB
(B TOM umcne npu MNOBbILEHHOM TemmnepaType
TpaHCnopTUPYyeMon cpeabl).

Tpy6bl FD ycToNuMBbI K [ENCTBUIO CUMbHbIX LUe-
NOYEN, pacTBOPOB COJIEN, CUMBbHbBIX U CNabblX MUHE-
panbHbIX KNCNOT, andaTnyecKunx yrinesogoponos 1
MUHeparbHbIX Maces. XMMmnyeckas CTOMKOCTb 3aBu-
CWT OT BMAA XMMWYECKNX PeareHToB, X COYeTaHMs,
KOHLEHTpaLuK, TemMnepaTypbl U NPOLOSIKUTENBHO-
CTU BO3aeNcTBUSA. TabnuLbl XMMUYECKON CTOMKOCTHU
NnonmMaTuNeHa M MONUMPONUIIeHa COOTBETCTBYHOT
ISO/TR 10358. Tpy6bl FD Takxe 06nagatoT HU3KOM
napo- 1 ra3onpoHMLLIAEMOCTLHO.

CTOUKOCTb K TMAPOAEPA3VBHOMY
MN3HOCY

OCHOBHbIM BMAOM M3HOCaA A/isl cuctem 6e3Ha-
MOPHOW KaHanM3aumm aBnseTcs rmgpoadpasmBHbIN
NM3HOC. B KaHanM3auMOHHbLIX CMCTEMaAX OH B OC-
HOBHOM MPOUCXOOUT B HUXXHEM CermMmeHTe Tpy6bl.
VcTnpaHue matepuana Tpyobl BO3HMKAET BCrea-
CTBME TPEHUs, MepekaTKn UM cpesaHus nepe-
MeLlaWnMmncsa Yactmuamm, cogepXxawmummcs B
BOJE M1 B ApYyrux cpegax.

OCHOBHOWM METOAMKOW MO OLIeHKe rnapoabpasmne-
HOro U3HoCa TPyO ABMSETCA Tak Ha3biBaeMbl [apMm-
LUTAATCKMI TECT, B KOTOPOM OTPE3KM TPY6 ASIMHON
1000 MM 6blIM 3aMnOfHEHbI BOAHOW CYCMeH3nen c
abpasnBHbIMI YaCTMLLAMM 1 KaYalnCb C ONpeaeneH-
HOW YaCTOTOMW, BbI3bIBasi U3HOC NP ABMXKEHWUM YacTuL,
BAOJIb CTEHKM. Pe3ynbTaThl MCMbITaHUA MOKa3asu, YTo:
«nocne 130 000 uuknoB (KayaHuin 06pa3LoB TPYO) C
nepemelteHnem 390 TOHH necka (YTO MOXHO CUM-
TaTb 9KBUBANEHTHbIM TPaHCMOPTUPOBAHMIO Necka B
00ObIYHOW KaHanM3auMoHHOW TpyGe B TeYeHue npwu-
MepHo 195 neT), paKTUYeCKnin M3HOC CTEHKM NOSN3-
TUneHoBbIX TPpy6 cocTasun 0,1 Mm. Mo sTon MeToamke
NpPoBepPSNNUCH TPYObl MPaKTUYECKN BCEX NPOM3BOAN-
Teneu, o4eHb 6/IM3KMMM MO 3HAYEHUIO pe3yNbTaTaMu.
Taknm 06pa3om, MOATBEPXKAEHO, YTO N3HOCOM Aen-
CTBUTENIbBHO MOXHO MpeHebpedb faxke ans Tpyo C
OTHOCUTENBbHO Masiol TOMLLIMHON CTEHOK.

Hauxygwve pesynbtatbl nokasanu Tpyobl U3
acbecToLeMeHTa, CTekronniacTnuka n 6etoHa. Mpu
TakoM Temre M3Hoca acbeCToUEMEHTHble TpyObl
npocnyxar He 6oree 15 neT, CPoK Cry>X06bl CTEKI0-

www.fdplast.ru
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KOJIMYeCTBO LMKIIOB BO Bpema ncnegosaHma, N

PucyHok 1. CTONMKOCTb K ruapoabpasvBHOMY U3HOCY. [JaHHble uc-
cneposaHus Technische Universitat Darm-stadt (TexHonormyeckoro
YHuBepcuteTa OapmwTtaara, Ffepmanus), NpoBefeHHOro Ha OCHOBaHWUK
DIN 19534

nnacTMkoBbIxX TPy6 cocTaBut 20 neT (No 3aknove-
HuWo MIHcTUTyTa MeTannononumepHbolx cuctem HAH
PB), a nonnMaTuneHoBbIX — MUHUMYM 50 neT.

OTOT daKT noaTBepPX4aeT, YTO NONITUNEHO-
Bble TPyObl NPaKTUYECKN He NogBepratoTcH rmgpo-
abpasnMBHOMY U3HOCY.

CTOMKOCTb K BO3EACTBUIO
MWKPOOPIrAHU3MOB

PesynbTaThl MCMbiITaHWM MOKa3anu, 4YTo rod-
pupoBaHHble Tpyb6bl FD ob6napatoT fOCTAaTOUYHOM
CTOMKOCTbIO K BO3AENCTBUIO MWUKPOOPraHM3MOB.
'napKas BHYTPEeHHAS CTeHKa Tpy6 NpefoTBpallaeT
BO3HWKHOBEHME B6MONOrMYeCcKon NaeHKKn, KotTopas
o6pa3yeTcs Ha Tpybax C LepLlaBon BHYTPEHHEN
CTEHKOW, TaKMX KaK GETOHHble, ac6eCcTOLEMEHT-
Hble 1 CTEKNONIAaCTUKOBbIE.

CTOUKOCTb K BHYTPEHHEMY
AOABJIEHUIO

KaHanunsaunoHHble Tpy6bl FD asnatotca 6e3-
HanopHbIMW. TeM HE MeHee, OHU NPOBEPSIOTCS Ha
yaep>xaHue gasneHus B npegenax go 0,5 atmoc-
bep B MecTax cTbika. HecMoOTps Ha TO, UYTO CUcTe-
Ma Nnofayun XUAKOCTU CaMOTEKOM GU3NYECKM He
JonycKaeT 3HauyeHUM [OaBfeHusi, npesbllaroLmx
5-6 meTpoB BOAAHOro cTonba, paspaboTUMKK
OOJIKHbI YYUTbIBaTb BO3MOXHbIE UCKNHOUUTESNbHbIE
ycnosusi. B cnyyae aBapumHoOM cuTyauum Tpyba
CNoco6Ha BOCMPUHATbL rMApPOCTaTUYECKOE AaBrie-
HWe, BENIMYMHA KOTOPOro 3aBefOoMO Bbille nopora
repMeTUYHOCTU BCEN CUCTEMBbI.
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NABOPATOPUA MO KOHTPOJIKO KAYHECTBA
MPOAYKUUNA

Kaxpasa napTus nponsBoguMoin NpoayKLmMm npoxoauT o6s3aTesbHble UCMbITaHUS B COGCTBEHHON
COBpPEMEHHON nabopaTopum Mo KOHTPOJO KayecTBa. B cooTBeTcTBMM ¢ TY, MCMbITaHUS NPOBOASTCS
Ha KOJTbLLEBYO XECTKOCTb, FepMETUYHOCTb, CTOMKOCTb K yaapy.

OTpen no KoHTposto kadyecTea (OTK) ocyLuecTBNsSeT NpoBepKy KayecTsa NpoayKLum Npu ee NpounsBoa-

CTBe, OTrpy3ke Ha CKnap, OTrpy3Ke KIIMeHTy.
Ha Ka>XXAYyr NnapTuro COCTaBIIAETCA TEXHUYECKUM MacnopT, B KOTOPOM YyKa3blBakOTCA ¢aKTVILIeCKI/Ie ¢VI-
3NKO-MeXaHN4YeCKne rnokKasatesnn pr6bl.

Ta6nuua 3. Tpe6oBaHNA K KayecTBY ABYXCONHbIX TOPPUPOBaHHbIX TPYO, GUTUHIOB M MHOTOCNOMHBIX apMMUpoBaHHbIx Tpy6 FD ARM.

HaumeHoBaHue nokasarens 3HaueHuMe nokasarens

Ha noBepxHOCTSIX TPY6 M GUTUHIOB HE AOMYCKAETCA Hannume nysbipei, TPELUH, PaKOBWH,
MOCTOPOHHUX BKITOYEHW, BUAUMBIX 6€3 yBENMUUTENbHbIX MPUGOPOB. TopLibl TPYG AOMKHbI
1. BHeLuHWI BUA NOBEPXHOCTH 6bITb OTpPe3aHbl Mexay roppamu. LIBeT Hapy>KHOro cnosi Tpy6: YEePHbIN UK PbIXXUI

(y nonnatuneHoBbIx TPY6), KNPMNYHBINA (y nonMnponuneHoBbix Tpy6). LiBeT BHYTpeHHero
cnos — 6enbiit.

MonuaTuneHoBble ABYXCNoMHbIE rodprpoBaHHble Tpy6bl - SNE6-SN7, SN8-SN9, FD ARM-
2. KonbLeBas »ecTkocTb, KH/m SN8, SN10, SN16. MonunponuneHoBble ABYXCNOWHbIE rodpupoBaHHbie Tpy6bl — SN8, SN0,
SN12, SN14, SN16.

OTCyTCTBME Ha UCTbITYeMOM 06pasLie (Mocne CHATUA HarpysKku):

— pacTpeCcKMBaHUS BHYTPEHHEr0 MW HAapPY>XXHOro Cnos;
KonbueBasi ru6kocTb npu 30%-Hon

3. aebopmaLun d, -— PaccCoeHusi CTeHOK;

— paspylueHust o6pasua;

— 13n0Ma B rnornepeyHoM cevyeHun obpasua (noteps yCTonymBocCcTy).
4 CTONKOCTb K Nporpe.y npu Temnepatype | OTCyTCTBME paccnoeHui, TpelwmH, ny3eipei no FOCT 27007-86

(110£2)°C nn. 4.8.TY 2248-001-99718665-2008

CucTeMbl HapY>KHOW KaHanusaumm



CEPTUOUKATbBI COOTBETCTBUA
HA NMPOAYKUWNIO

[ByxcnovHble ropprpoBaHHble Tpyobl FD, MHo-
rocfiovHble apMupoBaHHble Tpybbl FD ARM, cnu-
panbHoBuUTbIE TPYyObl FD SVT 1 konogupl npomsso-
natca B cootBeTcTBUM ¢ TOCTaMm n TEXHUYECKUMU
YCNOBUSIMU:

¢ [OCT P 54475-2011 «Tpy6bl NOAMMEpPHbIE
CO CTPYKTYPUPOBAHHON CTEHKOM U GacOHHbIE
YacTu K HUM A1 CUCTEM Hapy>KHOW KaHanusa-
Lum».

o [OCT 32972-2014 «Konopgubl nonnMepHble
KaHanmM3auuoHHbIE.

e TY 2248-001-99718665-2008 «Tpy6hl
6e3HanopHble N3 NONNITUIEHA ABYXCOWHbIE
rodppmpoBaHHbIE U COEANHUTENbHbIE AeTanu
C Mapkuposkon FD».

e TY 2248-001-38314882-2012 «Tpy6bl 6€3-
HanopHble MNONNITUIEHOBbLIE MHOMOCOWHbIE,
apmupoBaHHble FD ARM 1 coeguHuTENbHbIE
JeTanu ¢ MapkmpoBkown FD».

o TY 22.21.21-004-16042271-2019 «Tpyo6hl
[BYXCI/OMHbIe rodprpOBaHHbIe U3 MOMMPONM-
NeHa pf19 CUCTEM Hapy>XKHOM KaHanm3aummy.
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r’MOPABJIMYECKUIA PACYET
TPYBOMNPOBOAOB

Brnarogapst HU3KoOMy KO3bOULIMEHTY LepoxoBa-
TOCTU MaTepuanos (MONUaTUNeHa v nonMnponune-
Ha-6710KkCoMNoNMMepa) B CpaBHEHUM C TPagULMOH-
HbIMW MaTepuanamMu rugpasfMyeckue CBOMCTBaA
Tpy6ornposoAa He yXYALWarTCHA B TeYEeHMe BCero
CpoKa aKcryaTtauuu.

MM

4

MonuaTtunex

Cranb YyryH

Bua matepuana

PucyHok 2. LLlepoxoBaToCTb BHYTPEHHEN MOBEPXHOCTU TPYO M3 pas3-
NNYHBIX MaTepuanos.

MMaopaBNnMYecCKUn pacyeT BbINOMHAETCA ANs
onpepeneHus napamMmeTpoB paboTbl TPy6oNpoBoaa
N3 roppupoBaHHbIX MOMNITUIEHOBbIX OBYXCIOMN-
HbIX Tpy6 FD.

PacueT BbINoOnHAETCSA B COOTBETCTBMU C Tpebo-
BaHUAMM:

e CHwuI 2.04.03-85 «KaHannzauus. Hapyx-
Hble CEeTU U COOPY>KEHUSA».

o CI1 40-102-2000 «lNpoeKTnpoBaHne n MOH-
TaX<x TPy6onNpoBOAOB CUCTEM BOJOCHabXe-
HUS M KaHanMsauumn n3 noiMMepHbIX MaTe-
puanos».

e TY 2248-001-99718665-2008 «Tpy6bl 6e3-
HanopHble U3 MNONN3TUIEHA ABYXC/IONHbIE,
roppupoBaHHbIE».

e TY 22.21.21-004-16042271-2019 «Tpy6Ghbl
[BYXCIOVHble roppUPOBaHHbIE U3 MOMMMPONK-
NeHa Ans CUCTEM HaPY>KHOWM KaHanmsaumm».

PacueT kaHanM3aUMOHHbIX TPYOGONPOBOAOB Crie-
OyeT Npon3BOANTb, HadHavas CKOPOCTb OBUXEHUS
xugkoctun ¥, M/c, n HanonHeHwe H/d Takum obpa-
30M, YTOObI ObIS10 BbINO/THEHO YCNOBUE:

LBS
Vg =k

K =0,5-pnsa Tpy6onpoBogoB U3 ninacTtMmacco-
BbIX U CTEK/AHHbIX TPYO;

K = 0,6 - gna Tpy6onpoBogoB U3 gpyrux ma-
Tepuanos.

Mpn 3TOM CKOPOCTb ABMXEHUSA >XUOKOCTU
[OMKHa 6biTb He MeHee 0,7 M/c, a HamosiHeHne
Tpy6onpoBogos — He MeHee 0,3.

PucyHok 3. MNoTepun Hanopa h no gnnHe Tpy6onposoaa

MoTepn Hamopa /& no pnavHe Tpybornposoga
onpegensatoTca no ¢opmyne (cm. CHulM 2.04.03-
84 1 CI 40-102-2000) (puc. 3):

2
2g j

npw NpakTU4eckux pacyetax h=L-ik,

rge: L — anuHa Tpybonposoja, M;

V — cpepHsia N0 CeYEHUIO CKOPOCTb ABUKEHUS
BOAbI, M/C;

g — YCKOpeHue cBOBOAHOro nafgeHusi, m/c?;

[ — TMAPaBNYECKNIA YKIOH;

X — KO3OPULMEHT MECTHOIO COMPOTUBNEHNS;

J — BUA MECTHOIO CONPOTUBMEHUS;

k = 1,1 — K09QpPULUMEHT, yunTbiBaKOLLNA NOTE-
pu Harnopa Ha MecTHble conpoTuerennsa (10%) B
OJIMHHBIX TPYy60onpoBoOAax;

k=1,2-(20%) ona Tpy60onpoBoaoB AJIMHON [0
100 M, COOTBETCTBEHHO.

PACYET BE3HAINOPHbIX
TPYBOMNPOBOAOB

1. YKNoH 6e3HanopHbIX caMOTeYHbIX TPyOonpo-
BOJOB ClleyeT onpeaensatb no ¢opmyrne:

_AV
2g4R

roe: A — koadpPUUMeHT conpoTUBAEHMS NO AN~
He TpybonpoBoaa;

V- cCKOPOCTb TEYEHUSI CTOYHOW XXMAKOCTH, M/C;

g — YCKOpeHMne CBOGOAHOMO NMageHus, paBHoe
9,81 Mm/c?;

i

@
R=7— rMapaBnvyeckun papguyc, M, rae:

 — NMNOoLWaAb XUBOFo CEeYEeHUsI MOTOKa CTOYHOM
XXNUAKOCTU, M?%;
X — CMOYEHHbIN NepumeTp TpyGonposoaa, M.

2. KoadpduumeHT conpoTMBEHUS MO ASNHE
Tpy6onpoBoga MOXHO onpenenvTtb no opmyne:

K a V 2-b
— 2 0
=021k ) |7

CucTeMbl Hapy>KHOW KaHanusauum



rae: K — KoagppnuMeHT 3KBMBaNEeHTHOW paBHO-
MEpPHO 3ePHUCTOM LLEPOXOBATOCTH («rnapaBnmye-
CKasl LepoxoBaToCTby) TPy6, paBHbIA ons nnacT-
MaccoBbIx Tpy6 0,00002 m;

V,=1 m/c;

a — nokasartenb CTeMNeHu, 3aBUCALLMA OT LLIEPO-
XOBaTOCTW MaTepwuana Tpy6; oas NnacTMacCcoBbIX
Tpy6 paBeH 0,258;

b — nokasaTtenb CTENEHN, 3aBUCSLLNIN OT PEXMU-
Ma (xapakTepa) TeYeHUs XXUAKOCTW.

Mpw nonHom HanonHeHUU TpyGonpoBoaa:

500D
Ig

IgRe,, _ 3 K,
IgRe,

b=3

Mpw HenonHom HanoJsIHeHUK TpyGonpoBoaa:
Ig 500x4R,
K,
b=3- , roe:
I+a g R, 4 V4R,
2 R, & %
—yncno PenHonbaca, COOTBETCTBYIO-
o Wee Hayvyany KBagpaTuyHon obnacTu
rMopaBINYecKmX CONPOTUBNEHWUN;

Re - 500D

K6

Re([] = K—D— dakTnyeckoe uncno PenHonbaca;

D — pacyeTHbI BHYTPEHHUA gunameTp Tpyo6o-
npoBoAaa, M;

V — KUHEMaTUYecKas BA3KOCTb CTOYHOM XNOKO-
cTn, paeHas 1,49 x 107, m?/c.

lMpumeyarue: npu b > 2 cnepyeT NpuHUMaTb b = 2.

3. CpefHAa CKOPOCTb TeYEHMsI CTOYHOM XMUAKO-
CTV ¥, Npu HEMnonHOM HanosnHeHun Tpy6onposoaa

paBHa:
I+a 1,258

R b R b
V="V|-" =V |-
H }’IR

n
n Rn

Vn— cpeHAA CKOPOCTb Te4eHUAa CTOYHOU Xnpa-
KOCTW MNMpwn NOJIHOM HaMOJIHEeHUN, Mm/c;

, roe:

g% _ TR_R_D
X, 2nR 2 4
paguyc nNpu NOSHOM («n») 3anoHeHUN Tpy6O-

nposoga, m;

- FM,D,paBﬂquCKMVI

D’(B—Sinp) LD |y S
o, g 2 4 B D, Sinp
R == - -Djy
X, Dp 5D 7Y
2 2

— FMApPaBANYECKUIN paguyc NMpu HEMOMHOM («KH»)
3arnofHeHnn TpybonpoBoaa, M;
[ — LueHTpanbHbIA yron, pag.

www.fdplast.ru

4. Pacxof XugkocTtn, M3/c, paBeH:
On=V o  rpe:

V — cpefHss CKOPOCTb TeYEHUA CTOYHOM XNAKO-
CTM NPV HEMOJIHOM HarnoJIHEHMWN TPyGoNpPoBoAa, M/C;

@, — nnowagb XMBOrO CeYEeHUA CTOYHOM XUa-
KOCTW NPMX HErNnoJIHOM HarnoJIHeHUU Tpy6GONpPoOBO-
na, M2,

HavmeHblune pgnameTpbl TPyo6 CaMOTEYHbIX
ceTen cnegyeT NMPUHUMaTb: NS YIIMYHOM CeTU —
200 MM, onsa BHYTpUKBapTanbHOM CeTU GblTOBOM
N NPOM3BOACTBEHHOM KaHanusauum — 150 mm;
0N 0OXOEeBOW U 06LLecn/iaBHON YIMYHOM CeTn —
250 MM, BHyTpuKBapTanbHon — 200 MMm.

CTATUKO-TNPOYHOCTHbIE
XAPAKTEPUCTUKWU TPYBbDI

Moa BAAHWEM BEPTUKaANbHOW Harpysku Tpyobl
AebopMUpyoTCS, HE U3MEHSI CBOEW CTPYKTYpPbI, U
npuHuMatoT Gopmy annunca. BepTukanbHbii gua-
MeTpP TPY6bl yMeHbLUIAEeTCA Ha 3HaueHue J, (puc. 4).

PucyHok 4. [lepopmauus TpyObl OT BEPTUKAIbHON Harpy3Ku.

Hedopmupytowasca Tpyba BO3OeNCTBYeT Ha
FPYHT 1, NO MPUHLUMMY peaKkunu, Bbl3biBAeT B FPYH-
Te NPOTMBOAENCTBME, YTO B CBOIO OYepeb YMEHb-
LIAET Hanpsi>XXeHne n3rnda B CTeHKax Tpyobl. Cuna,
C KOTOPOW FPYHT BOKPYT TPYGbl NPOTUBOAENCTBYET
OaBNeHuto TpyObl, 3aBUCUT OT BEPTUKANbHON Ha-
rPY3KK, TMMNa rpyHTa U ero NI0THOCTU ()KECTKOCTH).
CoOTBETCTBEHHO, YEM 60JIbLUE CUA NPOTUBOAEN-
CTBMWS FPyHTa, TeM MeHblle gedopmanms (M3runb)
TPYObl OT Harpys3Ku.

BnvaHue rpyHTa B 30He Mpokniagky TpyGbl Ha
ee 06LLYH MPOYHOCTb SIBNSAETCHA OCHOBHbIM MOKa-
3aTenem, oTiMyaroWwmnM paboTy 31aCTUYHON TPy-
6bl OT NOBeAEHUsI XXeCTKON TpyOhbl. XXecTkas Tpy-
6a, HanpumMmep, 6eTOHHasa Tpyba, NpUHUMaET BCe
BepTMKasbHble Harpy3kn Ha cebsi, a anacTUYHble
TPyObl CNOCOGHbI NepepacnpeaensiTb Harpy3Kkn Ha
BCHO CUCTEMY KTPYHTTPYGax».

25
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[na noHMMaHusa B3aMMOAENCTBUSA KOHTYPHOM
XKECTKOCTU TPYyObl U XXECTKOCTU TFPyHTa MOXHO
BOCrnonb3oBaTbcs opmynon Spangler’a:

5, f@
D S+S

[aHHaa ¢opmyna onucbiBaeT OTHOCUTENbHbIN
)

v
nporné D TPy6bl XEeCTKOCTbHO §, Ha KoTopyto
BO3[ENCTBYET BepTUKanbHas Harpyska g n nome-
LLEHHOMN B rPpyHTe XeCTKOCTbo S, rae D o3HavaeTt
OnameTp Tpy6bl Ao gepopmaumu.

/13 aTon popMynbl BUOHO, UTO N3rné Tpyobl MOXKHO
OorpaHvuMBaThb O LOMYCTUMOM BEMYMHBI, U3MEHSS
YKECTKOCTb TPYyObl UM FPyHTa, U oba napameTpa
O[HOBPEMEHHO. YBENNYEHNE OAHOMO 13 MapamMeTPoB
MOXHO KOMMEHCUPOBaTb YMEHbLUEHWEM BTOPOIO.

MO>XHO CKa3aTb, YTO YeM 60sbLLIEN KOHTYPHOM
XKECTKOCTbO obnafaeT Tpyba, TEM MeHblUe OHa
HY>XaeTcs B MOMOLLM CO CTOPOHbI FPYHTa, U TEM
MeHbLLEe PUCK NPEBbILWEHNS fOMYCTUMOro nsrmba
TPyObl, BbI3BaHHOrO, Hanpumep, HernpaBUbHbIM
NPOM3BOACTBOM pPaboT. C gpyrom CTOPOHbI, ecnu
Tpy6a UCnbITbiBaeT 6ONbLUYIO NOAAEPXKKY OT npa-
BWIbHO NOAO6PaHHOro MaTepmana 3achbinku, npa-
BWTIbHOIO €€ YM/TIOTHEHWS], XXECTKOCTb TPYObl MOX-
HO YMEHbLUNTb.

B o6oux cnyyasax cnegyeT npMHMMaTb BO BHU-
MaHue 3aTpaTbl Ha NpnobpeTeHne TpPyOobl ¢ 6onee
BbICOKOW >XeCTKOCTbHO B3aMeH 60s1ee BbICOKUX 3a-
TpaT Ha MaTepwar 3acbInku, ero TPaHCMOPTUPOBKY
M TpamboBaHMe.

METO/bl PACHETA OE®OPMALIN TPYB

[MpoyYHOCTb MONMMMeEpPHbIX TPY6, NpokagbiBae-
MbIX B OTKPbITOM TPpaHLUEE 1 3aCbiNaeMblX FPYHTOM,
paccunTbiBaeTCA METOAOM MPaHUYHbIX COCTOSHUM:

e FPaHMYHOE COCTOSIHWE 3KCnyaTauuu ycTa-
HaBfMBaeTCHA NyTeM cpaBHeHusa gedbopmauumn ot
Harpysok ¢ gonyctumbiMun gedopmaumsamu;

e rPaHNUYHOE COCTOSIHMEe HecyLen crnocobHO-
CTM YCTaHaBNMBAETCS MyTEM CPaBHEHUSI KPUTUY-
HbIX HanpPs>XeHWN, BbI3bIBAOLWMX NMOTEPKO YCTOM-
YMBOCTU B pe3ynbTaTe GOKOBOrO BbIMyYMBaHWUS,
BbI3BaHHOIO CXXMMaIOWMMWN  HaNPsSXXEHUSMU  OT
pacyeTHbIX Harpy3oK, a TakXe nyTemM CpaBHeEHMUS
OTHOCUTENbHOWN (KOHTYpHOW) Aedopmauumu, Bbl-
3BaHHOM N3rnéaHnem Tpybbl OT HaArpy3KKn, Conpo-
BOXAaeMoun gonyctumon gepopmaumen.

Ha cerogHsLWHWA AeHb NO NPUYNHE OTCYTCTBMS
B HalleW cTpaHe COOTBETCTBYIOLWMX METOANK ANS
pacyeta gedopmaumu NoOAMMeEpPHbIX Tpy6, npo-
KnagblBaeMbIX B rpyHTe, MICNONb3yeTcs MeToamnka
«Molina» (puc. 5), HasbiBaeMasi Tak)Xe CKaHguHa-
BCKOM, 3QPEKTMBHOCTb KOTOPOW MOATBEPXKAAtOT

HOBEWLLME UCCIefOBaHNA U TpVI,D,Ll,aTMJ'IeTHVIPI onbIT
ee npumeHeHus. CkaHgMHaBCKas MeToauka pac-
4YeToB OMUCbIBaeT B3auMoLeNCcTBue TpyO6bl C OKPY-
>KakloWwnM ee rpyHToM.

PACYET HATPY3KWN HA TPYBY

Ha Tpy6y, NpONOXEHHYO B TpaHLlee, BO3LEN-
CTBYIOT ClieflytoLume Cunbl:

* BEPTUKanbHbIe Harpysku (q,), KOTopble Bbi3bl-
BalOT B TPy6e HanpsXeHna n gepopmavny;

* FOPU3OHTaNbHbIE Harpy3KK (g,), xoToOpbIe aTO-
My MPOTUMBOAENCTBYIOT.

B HOpMarnbHbIX yCnoBuax paboTbl MPONOXEH-
HOW TPyObl BEPTMKanbHasa COCTaBNaoLWan fasne-
HUSA TPpyHTa (g ) NPEBbILAET rOPU3OHTasbHYHO CO-
cTasnswoLyto (q,).

PasHocTb aTux cun (qv - gh ) Bei3biBaeT gedop-
MaLIO CTEHKU TPYObl, YTO COOTBETCTBYET YMEHb-
LUEHMIO AnaMeTpa Mo ropnsoHTanu.

Oedbopmupyrowlasca cteHka TpyObl Bbi3biBaeT
OTBETHOE COMPOTUBIEHUE FPYHTa, BENNYMHA KOTO-
pOro 3aBUCUT OT BENIMYNHBI BEPTUKANBLHOIO AaBrne-
HWUSI U OTHOLLEHUS XKECTKOCTU 3aChINKM K XXECTKO-
CTU TPYOHI.

L

100°

SRR
th b bt dt bt

a,
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PucyHok 5. Mogenb pacnpefeneHus AaBneHust rpyHTa no cKkaHauHa-
BCKOW MeToauke

HATPY3KA TPYBbl OT 3ACbIINKU

BepTukanbHas Harpyska Tpy6bl OT 3acbinku

paccuuTbiBaeTCs NO cregytoLlen popmyne:
0,=q.q,, The:

q.— BepTuKasibHOe faBneHune rpyHTa (kH/m?);

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

q,— AaBnexve ot BoAbl (kH/m?);

qw = ywh’.

v — yOenbHasi Macca rpyHTa 3acbinku (kH/m®) (pns
pacyeToB NpuHMMaeTcs B cpegHeMm 19 kH/me);

¥, — YAenbHasa mMacca rpyHTa 3acbinku ¢ y4eTom
CuUnbl BbITanknBanHus rpyHTta (kH/m3) (onsa pacue-
TOB NpuHMMaeTcs B cpegHeM y1 = 11 kH/m3);

¥, — YAernbHasa Macca Bofbl B nopax rpyHTa (kH/m?);

H — cnow rpyHTa BbILWe TpyobI (M), Ansa gopor I,
IV 1V TexHnyeckom kaTeropmm — knacc b Harpysok
— paccTosiHMe MexXay YPOBHEM FPYHTOBOW BOAbI U
NOBEPXHOCTbLIO FPyHTa.

CucTeMbl Hapy>KHOW KaHanusauum



YpoBEHb NOYBbI
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1 YpoBeHb Y
rPYHTOBbIX BOA,

PucyHok 6. Cxema Npoknafku Tpy6Gbl B rpyHTe

BHELUHWE HATPY3KU

BHelHMe Harpys3ku npoucxogsit oT COCeaHUX
CTPOEHNA N OOBLEKTOB, HACbIMNEW, AOPOXHOro U
TpaMBaNHOIro OBUXEHUS U T. M.

[na pacyeTa HanpsiXX€HWM OT BHELUHUX Ha-
rpy3oK  UCMonb3yeTcss  Teopuss  YNpyrocTu
Boussenesque. K Hanbonee 4acTto MMeEHOLUMCS
BHELUHMM Harpy3kam OTHOCATCS Harpy3ku oT o-
POXHOro ABUXEeHUs. Harpyskm oT aBTOMOOWIIb-
HOro M TPaMBaMHOIO ABUXEHUS MPUHUMAKOTCA MO
CYLLEeCTBYOLMM HopMam (Tabn. 4).

B cnydae Harpyskm noBepXHOCTM OT cocpe-
OOTOYEHHbIX Harpy3oK AJ1s pacyeTa Hamnps>KeHun
ncnonb3yetca MeTop, cynepnosumumn. OTcroga s
pacyeTa HarpysoK OT Ha3eMHOro TpaHcnopTa uc-
Nonb3ylTca KOPOULUMEHTbl yyeTa Harpysok oT
HeCKOJIbKMX Konec.

B cooTBETCTBMM C HOPMaTMBaMW, B Ka4eCcTBe Ha-
rPY3KM OT Ha3eMHOro TpaHcnopTa cnegyeT NPUHATb
pPaBHOMEPHYIO Harpy3Ky OT aBTOTpaHcnopTa ¢ Tpe-
MSs1 OCSIMU, KOTOPbIE CO30at0T Harpy3Ky BETMUYMHOMN:
60 kKH — nepegHsasa ocb, 2x120 kKH — 2 3agHMX oCcW.

e ona gopor | n Il TexHnyeckon Kateropmm —
Knacc A Harpysok,

e i popor lll, IV n V TexHn4yeckom Katero-
pun — Knacc b Harpysok,

e 0N fopor 60s5iee BbICOKON TEXHUYECKOM Ka-
Teropun — knacc B Harpysok.

[aBneHne oT Konec aBToTpaHcrnopTa pacnpege-
NAETCS Ha YeTbipexyrofibHUK pazmepom 20 x 60 cm.

Ta6nuua 4. HopmaTuBHble Harpy3ku OT Ha3eMHOro TpaHcnopTa

laBneHue oT ocer

PaccTosiHue

mexay
AaeneHue | Pacctosinue TpaHcnopTom,
oT ocer mMexpay

A 60 120 120 1

B 60 120 120 1,25
c 60 120 120 15
D 80 120 - 15
E 50 120 - 15

www.fdplast.ru

Hopma obycnaBnvBaeT pacyeTHble BeMUYUHDI
OT Knacca Harpy3sok.

Mo knaccam Harpysok A, B 1 C 6bin npoBefeH
aHanu3 Harpysok Tpy6ornpoBoja B 3aBMCUMOCTU
OT BMAa NPUKpPbITUS Tpy6bl. 34ecb MCNoAb30oBa-
nacb popmyna Boussenesque:
3-P-H3
AR (xI1a)

[Mocne HekOTOpOro nNpeobpasoBaHUs OaHHas
dopmyna npmobpeTaeT cnepyrowmnn Bung;

(xITa)

q, =

q,= ITe

roe: P — paBneHune ot koneca (kH);

H - npukpbiTne Tpy6hbl (M);

R — paccTosiHue NpuioXeHus cunbl OT paccma-
TpMBaeMOM TOYKM (M).

OnpepeneHne ykasaHHoOro B popmyne Koappu-
umeHTa C nponsBoauTCca cornacHo rpaduky (puc.7).

B cnyyae 3anoxeHusa Tpy6onpoBoa aHann3n-
PYEMOW KOHCTPYKUuK, 6onee 4yeM Ha 1,0 M Humxe
YPOBHS MOKPbITUSA, ANHAMUYECKUIA KOSPPULNEHT
He yuuTblBaeTCA.

Mpaduk cny>xnut gns onpegeneHnto Cun, Bo3aen-
CTBYHOLLMX Ha Tpyoonposog gnameTpom o 400 mm.

[na pacuyeta gedopmaum 60AbLUNX KOJIeK-
TOPOB Herny6oKoro 3anoXeHus TpebyeTcsa yunTbl-
BaTb BAMSAHWE AMaMeTpa, poAa rpyHTa 3almUTHOro
CNOoSA Y KOHEYHOW 3aCbIMNKK Ha BEMMYMHY Harpy3ok.

Knacc Harpysok «A»

Knacc Harpysok «B»
Knacc Harpysok «C»

KoaddpurumeHT Harpy3ku

4.00

3.50 pesEEEs

3.00

2.50

2.00

1.50
1.00

0.50 (e

0
05 1.0 1.5 20 25 3.0 3.5 40 45 50 55 6.0 65

PucyHok 7. CxeMa pacnpefeneHust HanpsixXxeHWn B rpyHTe No MeToay
Boussenesque

[MonHasa BepTUKanbHasa Harpyska Ha Tpyoby, Npo-
NOXEHHYO B FPYyHTE, COCTaB/sET:

q,=4.%q,

PaHnyHOE cocTosAHME aKcnyaTaumm — n3ruo.

[na Tpy6, NPOSIOXEHHbIX B FPYHTE, U3rné ooy-
CNOBMEH BHELLUHEN Harpy3KoW, XeCTKOCTbO TPyOb,
KayeCTBOM 3aCbINKW U KaYeCTBOM OCHOBaHMS, a Tak-
e TUMOM NPUMEHSIEMOM TEXHONOMMU MOHTaXa Tpy-
60MnpoBoaa. TeopeTnyeckn n3rnd, Bbl3aBaHHbIN BHELL-
HeWn Harpy3Kou, paccumTblBaeTcs Mo dopmyne:

5.)  0,083q

D |7 16SN+0,122E"
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Eq

SN:F
e3

I=—
12

rae: o — yMeHblueHne auameTpa Tpyobl (Mm);

D — gpnametp Tpy6hl Ao gedopmaumm (Mm);

q, — BepTvKanbHas Harpyska (kH/m?);

SN — KOHTYpHasi XecTKOoCTb Tpy6bl (KH/M?), —
MOAY/b paccnoeHus rpyHTa (KH/m?);

E —mopynb ynpyroctn matepuana Tpyobl (kH/m?);

1 — MOMEHT MHEepPLUUKN CTEHKU TPYyObl (MM3);

e — TONLWMHA CTEeHKM TPYObl (MM).

PACYET MOAY/JIA YIIPYTOCTUTPYHTA

[lns pacyeTta oTHOCUTeNbHOM gedopmaunmn on-
ameTpa TPyObl UCMOJb3YETCHA MOAY/b PacCOeHUs
rpyHta. Mogynb paccroeHus rpyHta 3aBUCUT OT
CTeNeHu YMO0THEeHUs rpyHTa BOKPYr Tpy6bl 1 OT
90PEKTMBHOIrO BbITaNKMBaHUSA TPYOOW FPYHTOB,
T. €. OT rMy6UHbI 3an0XeHnsa Tpybonposoaa.

Mopynu paccnoeHus rpyHTa onpenensaroTcd Ha
OCHOBaHWW NUCCrefoBaHUA rpyHTa B crieynasnbHOM
uMnMHgpuyeckomMm annapate. Ha npakTuke aToT
MeTof, Ucnonb3yeTca gna pacdeta gedopmauyuu
HecBSA3aHHOro rpyHTa, Korga B HEM npoknagbisa-
FOTCH NIaCTUKOBbIE TPYObI.

Mopynb paccnoeHusi rpyHTa 3aBUCUT OT CTerne-
HW YMNOTHEHWA rPYHTa BOKPYr Tpyo6onposoaa, Tos-
LLMHbI CNOSA FPYHTa, MPUKPbIBatOLLIEro TPY6OnpoBoA,

YpoBeHb rPYHTOBbIX BOJ, HUXe TPYObl

E<[kN/m]
4000
154y
3000 " \}““ome\«\vm Y
e
0% <&
2000 5%
1000 Bp%

o 1 2 3 4 5 6 7

YpoBeHb rPYHTOBbIX BOJ Bbille TPYObl

E:[kN/m]
2500 @
e\’w\(?

2000 “e\m\,m\mv\

oo €€
1500 2

5%
1000 T
500 75%

o 1 2 3 4 5 6 7

PucyHok 8. TonwmHa nepekpbiTua Tpy6bl H (M)

* CTerneHb YN/IOTHEHWS TPYHTA 10 MOAUPUUMPOBAHHOMY MeToay Proctor.

W YPOBHSI FPYHTOBbIX BOg. Ha rpadukax nokasza-
Hbl MMHMMarbHble 3Ha4YeHMs1 MoLYNeN pacCoeHus
rPYHTAa, NMoJly4YeHHble pacyYeTHbIM METOA0M .

Mogaynb paccnoeHus rpyHTta gss 3acbinku Tpy-
6onpoBoga CbiMyynmMm MaTepuranom:

a) ypoBeHb rPYHTOBOM BOAbI HUXe TPyObl;

6) YpOBEHb IrPYHTOBOWM BOAbI Bbllle TPYO6bl.

OTHOCuTeNbHas nonepedHas gedpopmaums Tpy-
Obl OT BEPTUKaIbHbBIX HAarpy3oK onpegenseTcs Ha-
YyanbHom gedopmarmen TpyObl, KOTopas BO3HUKA-
eT HernocpencTBEeHHO Moc/e 3achbinNkn Tpy6omnpo-
BOAA.

HauyanbHbI N3rnb, Bbi3BaHHbIA BHELLHEN Bep-
TUKaNbHOW Harpy3komn ansi Tpy6, 3acbinaeMblX Cbl-
NMy4YnM rpyHTOM, HanpumMep, NeCcKom unu webHemM,
cocTaBnsieT 06bIYHO 2-4%.

Mo MHOroNeTHUM NoneBbLIM HaBNHOAEHUAM ObII0
YCTaHOBJ/IEHO, YTO 3HauuTesbHasi YacTb U3rmnéa Bbl-
3blBaeTCHA HeKayeCTBEHHbIM MPOBeaeHNEM UCMON-
HUTENbHbIX PaboT. MMoaToMy, AN BbISBNEHUS MakK-
CUManbHOM HavanbHOM gedopmMaLumm 0O NOSBEHNUS
Harpysok, crnegyeT K pacyeTHbIM Harpyskam npuba-
BUTb N3rn6, BOZHMKAOLLMIM OT NCMOSIb3YyeMOro MeTo-
[a MOHTa)a 1 KayecTBa OCHOBaHUS.

MakcuManbHbI HadyanbHbIM U3rMbé paccunTbl-
BaeTCsA Mo criegytollen Gpopmyne:

\4 \

5 5100+ 1+ B,

mp q

roe:

v

d
[D wp~ MAKCUMATTbHBIV HauanbHbIN M3ru6 (%);

v

3
(F]_ TEOPETUYECKUN, PacUYETHbIN U3rnb, Bbl3BaHHbIN
Harpy3KoM oT rpyHTa W BHeLUHe Harpy3ku (%);

1. — cocTaBnsiowasn, yuyuTbiBarowasa ycrnoBus
MoHTaxa (%);

B, — cocTaBnsatowas, yyuTbiBarowas ycnosus
ocHoBaHus (%).

Ha 3HayeHMe MOHTaXKHOM COCTaBASOLEN If
BNMSAIOT peasibHble YCIIOBUSI CTPOUTENbCTBA:

e peanbHas KoHPUrypaums TpaHwen (puc. 9a);

e MeTOoAbl MPOM3BOACTBA, MCMOJIb3yeMble MaLln-
Hbl 1 060pyAOBaHMe 5 BbINMOSIHEHNST TPAMOOBKM
rpyHTa (puc. 96);

* MHTEHCUBHOCTb JOPOXHOIO ABUXEHMWS BO Bpe-
MS BbINMOSIHEHUS paboT (puc. 9B).

Ha pa3mep cocTaenstoLlen nsrmuéa Bf snuarot:

* YC/IOBMS Ha JHE TpaHLew;

e KAYyeCTBO BbINOHEHUS 3eMSAHbIX PaboT (KBa-
nMounKaumsa yKnagumkos).

B Tabnuuax 5 n 6 nNpuBOAATCS OPUEHTUPO-
BOYHblE 3HAYeHUs If n B/, pekoMeHayemble s
TpaHLWen, 3anosiHAEeMbIX CbhiNy4YMM MaTepuanom.
CpefHee 3Ha4yeHWe HavyanbHOro M3rnba — ecnm B
dopmyne MakKcuUManbHOro narnba He 6ygeT y4un-
TbiBaTbCS COCTaBNSAOLEN OCHOBaHUS B.

CucTeMbl Hapy>KHOW KaHanusauum



6) Tpam6oBKa rpyHTa HENOCPEeACTBEHHO Hafg, Tpy-
60W C MOMOLLbIO TXenon TexHuku (> 0,6 kH)

a) CTyneHyaTasi TpaHLes

XX

1%6% 000624 % 0%

B) Bonbluas MIHTEHCUBHOCTb ABUXEHUS NP
OfHOBPEMEHHON HEGOMNbLLOW TONWMHE NPU-
KpblBatowero cnos H = 1,5m

PucyHok 9. Ycnosus cTpoutenbcTea

Ecnu paboTbl BbIMOMAHAKOTCA NPaBUibHO, Havasb-
HbIi CPeaHWUA M3rné He MpeBbILLAET, KakK NpasBuio,
5%. JonycTMbIN HaYanbHbIM MakcUMasbHbIN U3rné
ansa Tpy6 13 nonuatuneHa coctasnsgeT 9%.

Ta6nmua 5. OpMeHTUPOBOYHBIE 3HAYEHNS MOHTaXHOI COCTaBNAoLeN /,

A cocTaensiiowas if (%)

Tpy6onpoBop B CTyneH4aTon TpaHLee:

- 6e3 Hap3opa 1-2
- NOJ4 HaA30poOM 0
Bonbluas Harpyska oT ABUXXEHUS CTPOU- 1-2
TeNbHON TEXHUKK, H<1,5m

YNnoTHeHWe 3acbinku cBepxy Tpybonposoaa 0-1

C NMOMOLLbIO TAXenon TexHukn, P>0,6kH

Ta6nuua 6. OpMEeHTUPOBOYHbBIE 3HAUYEHUS COCTaBNSAOLLEN OCHOBaHMSA B,

Cocrasnsiiowas ocHosanus bf (%)

Bes Hap3opa:

Ycnoeus Ha fHe TpaHWen

- 6e3 KamHen 1 2

- FTPYHT C KAMHSIMW W BanyHamMu 2 3
Mop Hap3opom:

- 6e3 KamMmHewn 2 4

- FPYHT C KaMHSAMU 1 BanyHamu 3 5

Mo npuymMHe Hannuuns ycagku rpyHTa, Nnpomucxo-
Asuen B 061acTv NOACHIMNKN U 3aCbIMNKKW, Havanb-
HbIM M3rné Tpybonposoda 6ydeT BO3pacTaTb CO
BpeMeHeM A0 MOMeHTa NPUGIn3nTenbHON cTabum-
nusaummn vepes 1-3 roga nocne OKOH4YaHUsA Npo-
KfafKu, 3acbilNkn n TpamMooBKU. Kak rnokasbiBatoT
MHOroneTH1e HabngeHNs, BeNIMYMHA KOHEYHOro
n3ruda yepes 1-3 roga yBenmumBaeTcsi NPMMepPHO
BOBOE OT HayaslbHOro 3HayeHuns. Ha npakTuke ans
pacuyeTa KOHe4YHoro usrnbéa Tpyobl cnycTta 3 roaa,
ncnonb3syeTcsa cnepyrowas ¢opmyna:

ESV — l(. ESV
D D

ocm q

MakcurManbHbI KOHEeYHbIM n3rné TpyOhkl Bblpa-
»aetca popmynon:

d 0,
l)v == k' F + If + Bf
ocm q

roe: k — koadppuumeHT [onrocpoyHon gedpopma-
LMK, YCTaHOB/EHHbIN HA OCHOBaHWN MHOMOSIETHErO
onbiTa, npuHumaeteca 1,5 - 2,0.

BenununHa narnéa Tpybbl OrpaHnYnBaeTCcs yc-
NOBMEM COXPaHeHuUs1 MIOTHOCTU 3a BeCb nepuos
aKcnyaTaumm U He3HauynMTebHbIM YMEHbLUEHUEM
NPOXO4UMOCTMU.

a) HepoBHOE AHO (BbICTyMNatoLLMe KaMHW)

PucyHok 10. Ycnosusi Ha AHe TpaHLeun

6) HenpaBWbHO BbINOTHEHHOE OCHOBaHWeE nof, TpyGom

www.fdplast.ru
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B cBAA3n Cc aTUM pekoMeHayeTcs, YTobbl Mak-
CUMarbHbIA JONTOCPOYHbIA M3rnb Tpybbl He Npe-
Bbiwan 15%.

d
— <15%
D most
MpepcTaBneHHbI MeToA, pacyeTa gedpopmanmm
NIacTUKOBBLIX TPYyO KacaeTcs KaHanu3auMOHHbIX
TPpYy6 HU3KOrO 1 BbICOKOIro AaBrfieHus], T. K. MaKCcu-
MarsbHbIA 3rM6 NOABUTCA TOr4a, Korga faBneHve
BHYTpPMW TpYyObl OYAET paBHO HYJIHO.

PACYET OABJIEHUATPYHTA

Mop, BINSHMEM BHELLHErO faB/eHUst FPyHTa BO3-
HMKaKT CXXMMaOLLME CUMbl, KOTOPbIE BO3AENCTBYHOT
no NepuMeTPy Ha CTEeHKY Tpyobl. Ecnn oHn gocTa-
TOYHO GOSbLUNE, OHW MOTYT BbI3BaTb NOBPEXAEHME
B BMAe 60KOBOro Bbiny4mBaHust TPyObl.

910 saBnseTcs 3pPeKToM COBMECTHOrO BO3-
OeNCTBUS BONbLUOIO BHELHEro (M BHYTPEHHEro
BaKyyMa) 1 Masioln XXeCTKOCTW Tpy6bl, YTO co3paeT
OMacHOCTb MOsIBNEHNS 6OKOBOrO BbIMy4YMBaHMS.

Mpoknaaka Tpy6onpoBoAa B AOCTAaTOYHO YrnoT-
HEHHOM FpYHTE YBENMYMBAET €ro YCTOMYMBOCTb K
GOKOBOMY BbIMYy4YMBaHMIO, MO3TOMY, €C/In OHO BCe
e MOSBMSETCS, TO NPOSIBASETCS B BUAE MENKMX
BonH. Ecnn, B cBOKO oyepepnpb, rpyHT OKa3blBaeTcs
[OCTaTOYHO PbIX/bIM, YCTOMYMBOCTb MOXET OKa-
3aTbCS YMEHbLUEHHOW U BbiMy4MBaHUE NPOSIBUTCS B
dopme GonbLuen UM MeHbLUEN SNTMNCONOHON ae-
dopmaumm (puc.11).

BokoBoe Bbiny4ynBaHue
B chopme Menkux BosH

BokoBoe Bbify4ynBaHne
B hopme annunca

~ ™

S~ —
PbIx/blil rpyHT

MNOTHBIA rPyHT

PucyHok 11. Bugbl 60KOBOro Bbiny4YnBaHus
Mo npn4ynHEe onacHOCTU NnoAB/IEHUA 6OKOBOIro
BbllMy4YnBaHUA, gonyctnmoe (6e3onacHoe) AaBne-
HWe CO CTOPOHbI MJIOTHOIO rpyHTa MO>XXHO pacc4un-
TaTb Nno ¢popmyne:

5,63 ——
quon= F SN-E"

B cnydae, korga Tpy6a nomelleHa B PbIXSIOM
rPYHTE, TaKOM Kak Wn, rMuHa Uiy wnam, gonycTu-
MOe BHellHee JaBJieHWe rpyHTa paccymTbliBaeTcs
no ¢opmyrne:

24SN  2E
Yo" F T F

Mpu ycnosuu
SN>0,0275 E’,

roe: F' — KoadpouumeHT 6e3onacHocCTH (ana Bcex
cnyvaes F=2);

SN — KonbLeBas XXeCTKOCTb TPYO6bl (KH/M?);

E,’- KacaTefibHblil MOAYIb FPYHTa, KOTOPbIN Xa-
paKTepu3yeT XXeCTKOCTb rpyHTa (KH/m?2).

[MpoBepky Tpyb Ha 6OKOBOE BbiMy4YMBaHue crne-
AyeT NPON3BOAMUTb NPWU YCITOBUW, YTO KacaTeNbHbIN
MOAyfb rpyHTa £’ paBeH Hynto, He3aBUCUMO OT
BUAA rPyHTa, OKpYy>KatoLero Tpyoy.

Ona Tpy6 M3 NonMaTUNEHa HU3KOro LaBfieHus
(HDPE), o6nagatoLumx 60MbLION XeCTKOCTbio SN,
GOKOBOE BbIMy4YMBaHNE penKo ABMseTCs onpene-
NAOLMM CBONCTBOM MPU MPOEKTUPOBAHUN.

MCNONHEHNA  3aBUCUMOCTU

PACYET AE®OPMALINUN TPYB

Hedopmaumsa Tpy6 13 NoAMaTUIEHa HU3KOro AaB-
nexvst (HDPE) npoBepsieTca no cnegyoLuei popmyre:
-d ) e

c= p n_ Df. v |. n

2¢ 'E d d

rae: € — gonyctumasi oTHocutenbHasa gedopma-
ums (%);

p — paboyee pasnexue (MMa);

en — HOMMHasbHas TONWWHA CTEHKU TPYy6bl (MM);

E — mopynb HOHra (gonrocpounbit) (mMa);

0 — aBCONOTHbIN N3rnb (Mm);

d - HOMUHanbHbIA guameTp (Mm);

D/.— KO3OPUUMEHT, CBA3AHHLIN C N3rnéaroLwmm
MOMEHTOM, BbI3BaHHbIM U3rMOOM.

KoadpoduuneHT D/. NMEET CIIOXHYH CTPYKTYPY U
€ro BefiMYMHa MOXET MEeHATbCA B rpaHuuax ot 3
1o 10 u 6onee (B cpeaHem 6).

NMPOEKTUPOBAHUE TPYBOINPOBOJA
C OCOBbbIMU YCJ/TOBUSAMUA
SKCMNYATALUUN

[MpoekTpoBaHWe 1 NPoKnagKy TPyo6onpoBoOaOB
B BEYHOMEP3/bIX FPyHTax criefyeT Npoun3BoaUTb C
yyeTom TpeboBaHmit CHul 11-02-96, CHul 2.02.04-
88, CH 510-78 «VHCTpYyKUMSA MO MPOEKTUPOBAHMIO
ceTen BoAOCHaBXEHNUS M KaHannsauum st paoHOB
pacrpocTpaHeHns BEYHOMEP3IbIX FPYHTOBY.

[MpoekTnpoBaHWe U Npoknagky Tpybonposo-
JOB B MPOCaf0YHbIX U MYYNHUCTbIX FPYHTax cre-
OYyeT Npou3BOgUTb C yyeToM TpeboBaHun CHull
2.02.01-83. bannacTMpoBKY NOA3EMHbIX U HAa3eM-
HbIX TPY6OMNPOBOAOB CriefyeT NMPOU3BOaUTb C y4e-
ToM TpebosaHun CI1107-34-96 «bannacTtuposka,
o6ecrneyeHne yCTOMYMBOCTM NOSIOXKEHUS ra3onpo-
BOJOB Ha MPOEKTHbIX OTMETKax».

CucTeMbl Hapy>KHOW KaHanusauum
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NMOAroTOBKA TPAHLLUEW A4
NMPOKNAAOKU TPYBOMNMPOBOA

3eMnsHble paboTbl NpU CTPOUTENBCTBE 6e3Ha-
MOPHbIX CaMOTEYHbIX KaHanM3aLMOHHbIX CUCTEM
M3 roppupoBaHHbliX Tpyo6 FD BbINOAHAKOTCS CO-
rnacHo CHwul1 3.02.01-87.

OpHUM M3 BaxKHENWMX GaKTOpPOB, BIUSIIOLLMX
Ha KayecTBO MOHTaxa 6e3HanopHOM camoTeu-
HOM KaHanM3auMOHHOW CUCTEMBbI, SBASIOTCA TUN
rpPyHTa, B KOTOPOM MPOUCXOLUT MOHTaX, a TakxXe
CTPYKTYpa «3acbInku» Tpybonposoaa.

Cxema yknagkm roppupoBaHHon Tpybbl FD
B MecyaHble, MMUHUCTbIE, TPABENIUCTHbIE FPYHTHI
npencTasfeHa Ha puc. 12.

LWnpuHa TpaHwen

BKJTIOYEHUS, HAa KOTOpble MOXET onunpaTtbcs Tpyoa.
MecTa BbleMKM BafyHOB O/KHbI ObITb 3aCblNaHbl
FPYHTOM W YMIOTHEHbI 4O TOM Xe MIOTHOCTH, YTO
W FPYHT OCHOBaHuA. [pn O4YeHb PbIXNbIX FPYHTax
MOXET NOTPeboBaTbCA YKPENeHne gHa TpaHLLen.
Yron ykioHa TpaHLeun OOoKEeH COOTBETCTBOBATb
NPOEKTHOMY.

«[Nogywka» nop Tpyody ycTpamBaeTcs npu BCeX
TUNax rpyHTa. [Ans 3ToM Uenn NpUMEeHsIeTCs Necok
WK rpaBuii (MakcumarbHbIN pa3mep 3epeH He 6oree
20 mm), TonwmHa cnost npy atom o1 10 go 15 cm. Mo-
Ayllka nop, Tpyoomr He OOMKHa YMNNOTHATLCS, 3a UC-
KIFOYEHMEM YYaCTKOB, HaXOAALWLMXCA Ha PacCTOAHUU
2 MeTPOB A0 CMOTPOBOIrO KOMoALa Un 40 CTEHKM KO-

MyBiHa
32CHINKX

150 mm

nyBuHa
ToaHLen

BropuuHan
SacHka

MepawHan
s slbagiboatd
3aminKa

CcHopaHne nog TRy Oy
(Noayiika) 3 necuanoro
rpyHTa

Tpya FD

MocTens 13 Nec4aHors
TPyHTa

MecTHE FpyHT

(MPUPOAHEIA rpyHT)

PucyHok 12. Cxema ykniagku Tpy60npoBoga B necyaHble, IMUHNUCTbIE, FPaBenCTHble TPYHTbI

LWnpuHa TpaHwen No gHy AoMkHa obecneyn-
BaTb yAOOGCTBO KaY€CTBEHHOIO BbIMOJHEHWS MOH-
TaXXHbIX PaboT. MMHMManbHOE pacCcTossHUE MeXAay
CTEHKOW TPaHLLEN N HapPY>KHOW CTEeHKOM Tpy6bl CO-
CcTaBnseT oT 35 cM.

[JHO TpaHwen [OMKHO ObiTb BbIPOBHEHO,
OO/MKHbI OTCYTCTBOBATb MPOMEP3LUNE YYaACTKM.
Ha gHe TpaHLwen He JOMKHbI BbICTYNaTb TBEPAbIE

WupuHa Tpakwes

NOALa CO CTOPOHbI BXOL4HOM TPYObI. NogyLuKa gomK-
Ha ObITb TLUATENIbHO BbIPOBHEHA, Mopf, pacTpy6amu
Oenatotcs «npusiMKmn». ECnmv HO TpaHLLEen PoBHOE r
He TpebyeT YCTPONCTBA «NOAYLLKN», MOXHO CaenaTb
He3HauUTeNbHYHO BbIEMKY MPYHTa B OCHOBaHWUM TpyObl
W 3aMEHUTb MPYHT Ha 60nee MArkMn TUM rpyHTa.
Tpy6bl Manoro gnamMeTpa MOXHO YKnaAbiBaTb
B TpaHLUen BPYYHYHO, a Ang Tpy6 6onbLioro gua-

a L=

TnyGuna
33ChinKM

150 pam

InySuma
TpaHLLen

didid

3acbInka

MepauuHan
BropuuHan
3ackinga

Moctent Mz

OcHosaHwe nog Tﬁ?ﬁy
(Nogywka) U3 necuakoro

MecyaHora rpyHTa

rpyHTa

Tpyba FD

MecTHbIR rpyHT

OcHOBaHKE TpakLlen
rpaeritHo-webeHouHoe
Wi BeTorHoe

{NpuponHsI# rpywTh

PucyHok 13. Cxema yknagkv Tpy6onpoBofa Ha rpaBuiHo-Le6eHoYHoe nnm 6eTOHHOe OCHOBaHWe
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PucyHok 14. Cxema yknagku Tpy6onpoBoga Ha Xene3o6eToHHOe OCHOBaHue

MeTpa MOryT noTpeboBaTbCs rpPy30NOAbeMHbIE
neTnn UnNu crneumanbHble NOgbEMHbIE TpaBepChl.
[Mpu norpy>xeHnn Tpybbl B TpaHLLE HEOO6XOANMO
Mcnonb3oBaTb HE MeHee OBYX neTenb.

V3BneyeHHbIN NMpu NpoKiagblBaHUM TpaHLlen
FPYHT MOXHO MCMNONb30BaTb B Ka4eCTBe «3achlr-
Kn». YTOb6bl He NOBpeanUTb TPYObl, FPYHT He 00/~
XXEH cofepXaTb KaMHWU, BanyHbl, Mep3/ble KOMbS
N 1. 0. ECcnun xe BbIHYTbIN FPYHT A1S 3aCbINKW He
NPUroAeH, To AN1s1 3TON LiesiM NCNOMb3yeTCs MeCOoK,
B KOTOPOM He AO/MKHO ObiTb KaMHen pasmepom
6onbLe 20 mm.

MpenBapuTenbHasa 3acbinka Tpyo ocyliecT-
B/ISSETCS MO BCEN LUMPUHE TpaHLIEN Ha BbICOTY
20-30 c™m oT Bepxa Tpy6. 3achbinky U YNAOTHSA-
rowMe nasyxm TpaHwen cnegyet BeCTU NOComn-
HO, TOoNWMHOM 5 cM. HenocpeAcCTBEHHO Hap,
Tpy6onpoBOAOM TpaMbOBaHWE rpyHTa He Jony-
ckaeTcs. CTeneHb YNIOTHEHUS TPYHTa 3aBUCUT
OT NpMMeHseMoro o60pyaoBaHus, Konm4yecTBa

TPaMbBOBOYHbIX MPOXOA0B U TOMLWMHbI YNNOTHS-
FOLLUMX C/OEB.

Mpu npoknagke Tpy6 B BOGOHACHILLEHHbIX MPYH-
Tax Co cnaborn BogooTAauYen npegycmaTpmBaeTcs
NCKYCCTBEHHOE 6ETOHHOEe WM BTpamMboBaHHOE
B IPYHT Le6eHOYHOe OCHOBaHMEe C YCTPONCTBOM
necyaHom nofdyLku (puc. 13).

Mpu npoknagke Tpy6 B 3a6010UEHHbIX, 3aUNeH-
HbIX, 3aTOP(OBaHHbIX FPYHTaX AO/MKHbI 6bITb Npes-
YCMOTPEHbI N OCYLLECTBMIEHbI MEPONPUATUS, 06e-
CrneynBatolLmMe HeCyLy CMOoCOBHOCTb [PYHTOB,
COOTBETCTBYHOLLYHO paCUYETHOMY COMPOTUBIIEHUIO HE
mMeHee 0,15 MIMa (3amMeHa rpyHTOB, 6ETOHMPOBaHNE,
YCTPOWCTBO 3CTakag u T. n.) (puc. 14).

B Tabnuue 7 npuBegeHbl CpegHne 3HayeHnst Mo-
aynsa gepopmaumu rpyHTa (E, MIMa) B 3aBUCUMO-
CTW OT CTEMEHMU ero ynaoTHEHMS.

MwHVMManbHas BbICOTa 3aCbIMNKW HaZ BEPXOM TPYy-
6bl gameTpom 600 MM NN MeHee NPUHNUMAaETCA A0
0,7 M, pns Tpy6 6onbLuero guameTpa —1m.

Ta6nuua 7. CpefHue 3HaueHuss Mofyns AedopMaLimm rpyHTa B 3aBUCUMOCTY OT CTEMEHU ero YNaoTHeHWs

Tun rpyHTa B 30He GOKOBOM 3aCbINKMU TPYGbI

O6bemHas macca
rpyHra, t/m?

Mecku rpaBeHUCTbIE, KPYMHbIe U CPeaHen KPYMHOCTH 17
[Neckun menkune 1,76
18

[Mecku nbineBaTble, cynecu

CyrnvHKM MonyTBepAble, TYTOMSArkve v Tekyye-nna- 18
CTUYHbIE

1,85
Cynecw v CyrivHKK TBepable
[ NnHbI 19
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Hopmanbhasa

MoBbiweHHasn

MnoTHasa npu
HambIBKe

8 16 26

6 12 18

5 75 10
35 5,5 8
2,5 5 75
12 2,5 35
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BHUMAHWE! He ponyckaeTtcs yknagaka nonu-
MepHbIX TPy6 HENOCPEACTBEHHO Ha JIEHTOYHbIX
GEeTOHHbIX ¢yHOaMeHTax unn Ux 6eToHUpoBa-
Hue. He ponyckaeTcs nogknaabiBatb nopg, Tpyobl
KYCKM [PEBECUHbI, KAMHU U T.N. ANs NONyYeHuUs
HY>XHOIO YKJIOHa.

MaTepuan ocCHoBaHUSA OOIXXEH YOOBNETBOPATD
cnegyrowmm TpeboBaHNSIM:

* OTCYTCTBWE KaMHEW C OCTPbIMU KPasiMu, CTPOU-
TENbHOro Mycopa Wnn gpyroro NogobHoro Matepua-
na, BKpanneHun pasmepom 6onbLue 20 Mm;

e HeJOMNyLEeHME HaMUYNS Mep3oro rpyHTa.

NMPOKJ/TIAOKA TPYB B ®YTNIAPAX

B cootBetcTBUM € TpeboBaHuaMKM CHUI
2.04.02-84, CHwuIT 2.05.03-84, CHulT 2.05.02-85,
CHwIM 11-89-80", BCH 003-88, CIM109-34-97 (Ma-
rMCTpanbHble ra3onpoBOAbl) MEPEXOAbl Mog, Xe-
Ne3HbIMM JOpOoramMun 1 aBTOMOBGUNbHbLIMUW AOPOraMu
HaO1eXUT NPUHUMATL B CTalnbHbIX QyTrspax.

Tpy6onpoBoabl CUCTEM BOJOOTBEAEHUA 6e3
byTnapa cnegyet pasMeLlaTb HUXe ceTen, TpaHe-
NopTUPYIOLLMX BOAY NMUTbEBOro KayecTsa, Ha 0,4 M.
B ¢yTnapax Tpy6onpoBof BOLOOTBEAEHUA MOXET
pa3melaTtbes Bbiwe Bogonposoga Ha 0,2 M, HO
npu 3TOM pacCTositHWe OT OCK NepeceyeHuns oo 06-
pesa ¢oyTnapa B MMUHUCTBIX FTPYHTax SOMMKHO 6bITb
He MeHee 5 M B KaXkayro CTOpoHy 1 10 M — B Kpyn-
HOOBSIOMOYHbIX W MEeCYaHbIX FPYHTax.

WupurHa dyTtnapa no OHY TpaHLWewW C BepTu-
KanbHbIMW CTEHKaMW [O/KHa COCTaBNAsATb He
MeHee 1,5 Hapy>XHOro AnameTpa [ABYXCIONHON
roppupoBaHHon Tpybbl FD. Mny6uHa TpaHweun B
YCTOMUUBBIX FPYHTaX HOPMasnbHOW BAXHOCTU
OOJIXHa COCTaBNATb:

¢ B HaCbIMHbIX NecyaHblX U rpaBeINCTbIX rPyH-
Tax—p0o 1wm;

e B CyMnecyaHblX U CYFMIMHUCTbIX FPYHTax —
0o 1,25 m;

e B [MIMHUCTbBIX rPyHTax — 4o 1,5 m.

Mpn cTpouTenbCcTBE Nepexonos m3 roppupo-
BaHHbIX ABYXCNOWHbIX TPYy6 FD nop aBTOMOGWb-
HbIMW W >Xene3HbIMW JoporamMu, yepes BOAHbIE
nperpagpl, NPoKnagka 3aWwuTHbIX cTanbHbIX QyT-
NAPOB MOXET ObITb MPOM3BeAEHa 3aKpbITbIM (6e-
CTpaHLWeWNHbIM) CNOCO60M.

MOHTAXX KOJTIOALUEB FD

MocnepoBaTenbHOCTb MOHTaXa CO0OPHbIX KO-
nopgues FD:

1. Ha gHe koTnoBaHa Heo6Xx0gMMO 060pyLO-
BaTb NecyaHoe OCHOBaHMe TONWMHOM He MeHee 15
CM, YyNIOTHUTb OCHOBaHWe TonwuHon go 95% no
MpokTopy.

2. B cnyyae ycTaHOBKM Konofua B BogoHachl-
LLEHHbIX TPYHTax Ha AHe KOTNOBaHa crnepyeT 3a-
NNTb 6EeTOHHOE OCHOBaHMe He MeHee 15 cM unn
YNOXUTb BETOHHYHO MIIUTY.

3. Py4HbIM aKCTpyOepomM npmuBapuTb COeanHu-
TenbHble MydTbl B OTCEKN NIOTKOB.

4. YCcTaHOBUTb JIOTOK YHMBEpPCAsbHbIA MOHO-
NUTHBIA Ha NOArOTOBIEHHOE OCHOBAHME U MPOU3-
BECTU NOAKItOYEeHNe TPyO.

5. lNpu ycTaHOBKe KofofLa B BOAOHACHILWEHHbIX
rpyHTax ans npefoTBpaLLleHns ero BCnabiTusa pe-
KOMeHIYeTCs 3annTb 6ETOHHbIM «AKOpPb», Macca
KOTOPOro A0S/HKHa onpenenstbcs pacyeTom. Mpu
OTCYTCTBMM pacCYeTHbIX [aHHbiX 6eTOH cnepyet
3annTb 0o YPoBHS Ha 10 cM BblIlLe Bepxa NogKIto-
yaeMblx Tpy6. MpKn ycTaHOBKe KonoAua ¢ npurpy-
304YHOM KaMepown crefyeT 3anosiHUTb ee 6EeTOHOM
[0 Bepxa yepes creumanbHbli NpUBapeHHbIN na-
TpyOOK.

6. YCTaHOBUTb Ha JIOTKOBYHO YacCTb LLAXTy Koo~
Lia yepes pe3rmHOBOE YM/IOTHEHME. YINTOTHUTENBHOE
KOMbLO yCTaHaBMBaEeTCS B Ma3 BTOPOro rodpa.

7. 3acbinky KonoAua crnepyet BECTM MeCcKoMm,
NCMOosb3ys MeTof, NOCIOMHOr0 YNI0THEHUs. Tor-
WMHa Kaxkgoro cnosi — He 6onee 20 cm. CTeneHb
YNAOTHEHUS KaXX[oro cnosi — He meHee 95% no
MpokTopy, a B cny4Yyae Haanums TPaHCMOPTHOW Ha-
rpysku — He meHee 95-98% no lNpokTopy, B 3aBu-
CUMOCTW OT BENIMYMHBI Harpy3Ku.

8. B cnyyae moHTaxa konogua 800 ID: ¢ nomo-
Wb PE3MHOBOrO YMIOTHUTENS YCTAHOBUTb FOp-
NOBWHY, 3aTeM ycTaHOoBUTb Teneckon 600-800 ID.
YNnoTHEHME HENOCPEACTBEHHO Hag IMTON ropno-
BWHOW JOMYyCKaeTCsl BECTU TOMTbKO BPYYHYHO TpaMm-
60BKOM Maccom He 6onee 20 Kr. B crnyyae MoHTaxa
konogues 300 ID, 400 ID, 600 ID: yepes pe3nHOBbIN
YNAOTHUTENb YCTAHOBUTbL Cpasy Teneckor.

9. Teneckon ycTaHaBNMBaeTCs Ha Heo6Xo-
OMMYIO BbICOTY HEMOCPEOCTBEHHO Mpu yKagke
OOPOXHOro NoKpbITUSA. JTHOK Kpenutcs Henocpega-
CTBEHHO Ha Teneckon. B npouecce yknagku no-
CnefHero cnosi AOPOXHOrO MOKPbITUS Teneckon
cnegyeT NPUNOHATb Ha 5 CM, 3aMOfIHUTbL MpPO-
CTpaHCTBO nofg o6onmMon roka acdhanbToM U 3a-
KaTaTb Nof, YPOBEHb AOPOXHOr0 NOKPbLITUS.

NMOCJIEAOBATEJ/IbHOCTb MOHTAXA
CBAPHbIX KOJTOALUEB FD

1. Ha gHe KoTnoBaHa coopyanTb necyaHoe oc-
HOBaHWe TOMWMHON He MeHee 15 CM M1 YNNOTHUTb
0o 95% no lMpokTopy.

2. B cnyyae ycTaHOBKM KonoAua B BogOHacChl-
LWEHHbIX TPyHTax Ha gHe KOTNoBaHa clefyeT 3a-
NNTb BETOHHOE OCHOBaHMe He MeHee 15 cM unn
YNOXUTb GETOHHYH MNTY.

CucTeMbl Hapy>KHOW KaHanusauum



3. YcTaHoBUTb KOnodew Ha MOAroTOBMEHHOEe
OCHOBaHMe, CornacHo rnpoekxTy.

4. Ipu ycTaHoBKe KornoAua B BOAOHACHILEHHbIX
rpyHTax Ansg npefoTspalleHns ero BCnbiTua pe-
KOMeHAyeTCA 3anuUTb GETOHHbIN «AKOPb», Macca
KOTOPOro AOJIXHa onpefensaTbca pacyeTom. [pu
OTCYTCTBUM pacHeTHbIX [aHHbIX 6eTOH crepyet
3annTb 40 YpoBHs Ha 10 cM Bbile Bepxa NogKIto-
Yaemblx TPY6. Mpn ycTaHOBKe KonoAua ¢ npurpy-
304YHOW KaMepoW crefyeT 3anonHUTb ee 6€TOHOM
00 Bepxa yepes crneunanbHblii NpUBapeHHbIN na-
TPYOOK.

5. lpounsBecTn nogkoyeHne Tpy6 B LIAXTY
Konogua.

6. 3acbinky Konogua crnefyeTt BeCTU MeckoMm,
MCNoNAb3yst METOA NOCAOMHOrO YNAOTHEHUs. Ton-
LWMHa Kaxaoro cnoqa — He 6onee 20 cm. CteneHb
YNIOTHEHUST KaXKAoro cnost — He MeHee 95% no
[MpokTopy, a B criy4ae Hanuuuns TpaHCMOPTHOM Ha-
rpy3kun — He meHee 95-98% no lNMpokTopy, B 3aBu-
CUMOCTW OT BESIUYMHbBI Harpy3Ku.

7. JTroK KpenuTca HernocpefcTBeHHO Ha rop-
NOBWHY. BoKpyr ropnoBuHbl cnegyeT yCTaHOBUTb
onanyo6ky, 3aTeM 3anuUTb ee 6eTOHOM. [lnowaab
BOKpPYr onany6bku 3acbiNaTb MEeCKOM A0 YPOBHS
ee ropu3oHTasibHON MOBEPXHOCTU N YNNOTHUTL A0
95-98% no MpokTopy. MNnowagb 1 pasmepbl nec-

www.fdplast.ru

YaHOW MNoLWaaKM A0MKHbI 6biTb HE MeHee MoLla-
IV 1 pasMepoB O0POXKHOW MANTHI.

8. MoNOXUTb AOPOXHOE MOKPbITUE COrnacHo
NPOEKTY.

COMNPAXXEHUE TPYB C KOJTOALAMUA

YCcTponcTBO Npoxoda ropprpoBaHHbIX ABYXCON-
HbIX Tpy6 FD yepes CTeHKM CMOTPOBbLIX KONOALEB
3aBUCUT OT GOPMbI KOTOALEB B MnaHe (Kpyrnble nnm
NPSIMOYrofibHbIE), BUAa MaTepuana (COopHble ane-
MEHTbI, XXene306eTOHHbIE, KUPMUYHbIE, MONIMMEpPHbIE
N T.0.) u cnoco6a conpsi>XeHus Tpyo.

Beopa rodpmpoBaHHbIX OBYXCAOWMHBIX TPy6 FD
B CMOTpPOBbIE KONOoALUbl CrieayeT OCyLWeCTBAATb C
NCNOMb30BaHUEM CredyroWwmnx TEXHOMOrMYeCKux
NnpoLeCccoB:

e HaJeBaHWe PE3MHOBBIX YNNOTHUTENbHbIX KO-
ney, Ha Tpy6bl;

e 0OYCTPOMCTBO OMNanybkKu BOKPYr Mpoema,
C YYETOM pa3mepoB TPyObl U CTEHKM KOMOAL3;

* GETOHMPOBaHMeE Npoema c Tpy6on;

e 06YCTPOMCTBO TIMHAHOIO 3aMKa B MecTe
npoxopna;

e pasbopka onanybkn nocne gOCTUXEHUN be-
TOHOM TpebyemMom NPOYHOCTMU.

[ns Bcex Tpy6, BXOAALMX U BbIXOGALLMX U3 KO-
nopua, oomkHa ob6ecrneymBaTbCsl repMeTUYHOCTb
npoxofa CKBO3b CTEHKMU, HE3aBMCUMO OT TOro, U3
KakKoro matepuana oHu U3roTOBJIEHbI.

JloTkun B KONoguax cnegyeT BbiNOMHATL U3 MO-
HONUTHOro 6eToHa Ha MesIKOM 3anosiHuTene nMoéo
NCNonb30BaTb rOTOBbIE N3 MOIMMEPOB.

Beopa rodpmpoBaHHbIX OBYXCAOWMHBIX Tpy6 FD
B MONUMEpPHbIe (MONMITUNEHOBbLIE, MONMMPONKU-
JIEHOBbI€, CTEKONNACTUKOBbIE) KOMoALLbl AOXKEH
OCYLLECTBNATbLCA C NCNOSIb30BaHNEM COeaNHEHNS
aHaNoOrMyHOro ToMy, KOTOPOE UCMOMb3yeTcs ANs
COOpPKN TPYO Mexay cobon. CoeguHeHNe A0MKHO
OblTb FrePMETUYHbIM.

COEOVUHEHUE OBYXCJIOMHbIX
rO®PUPOBAHHbIX TPYB FD

[ByxcnonHble ropprpoBaHHble Tpy6bl FD, npo-
WeaLne BXOAHOM KOHTPOSb, packnaablBatoTcs Ha
6pOBKe TpaHLLeun, pacTpyboM NpoTus yksoHa. MNe-
pepn HavyanoM MOHTaXa BHYTPEHHSS MOBEPXHOCTb
pacTpy6a n rnagkum KOHel Apyron Tpyobl ouu-
LaroTes oT rpsasu. foppupoBaHHble ABYXCOWHbIE
Tpy6bl FD coeguHsaoTCA B COOTBETCTBUN C TPebo-
BaHuamu CI1 40-102-2000 n TP 170-05.

CoepguHeHne roppmpoBaHHbIX OBYXC/TOMHbBIX TRY6
FD ocyulecTtBnsieTcss ¢ NOMOLLbBKO pacTpyba, 4To
npegycMaTpmBaeT MNPUMEHEHWE YNIOTHUTENbHbIX
Konew. BHyTpeHHss1 cTopoHa pacTpy6a U yrnoTHU-
TenbHOE KOMbLIo Nepes MOHTaXKOM OMpbICKMBaOTCS
(cma3biBaroTCS1) CUNMKOHOBOW CMa3Kow.

35



36

YNnoTHMTENbHOE PE3UHOBOE KOMbLO yCTaHaB-
nvBaeTCs B Na3 BTOporo roppa, npuyem ynaoTHs-
oWun npodunb AoMKeH GbiTb HanpasfieH B CTO-
POHY, MPOTMBOMOMOXHYK HanpaBfeHUO BBOAA
TPy6bl B pacTpy6 (puc. 15).

[nsa Toro, 4tobbl pacTpyd O4eNCcs Ha Pe3nNHKY
paBHOMEPHO CO BCEX CTOPOH HEOBX0AMMO NpuMe-
HATb Nebeakn. Ha Tpyby c pacTpybom n csoboa-
HbI KOHEL, OfEeBatoTCs 2 PUKCUPYIOLMX PEMHS.
Jlebepkn 0gHUM KOHLOM KpenaTcs 3a pUKCupyro-
LM peMeHb, 3aKpensieHHbIN Ha Tpybe C pacTpy-
60M, a BTOPOM KoHeL, Ne6efKn KpensaT Ha PeEMEHb,
3aKpenseHHbIM Ha Tpybe ¢ pe3nHkon. BTtopyto ne-
6enKy NPUKPEeNnatoT NapannensHo nepeomn neées-
ke. 3aTeM nebegku NnaBHO M PaBHOMEPHO Hauu-
HalOT HaTArmeBaTb, NpU 3TOM pacTpyb ogeBaeTcs
Ha pe3nHKY paBHOMEPHO CO BCEX CTOPOH U coe-
ONHeHWe nony4vyaeTtcsa abCoNOTHO repMeTUYHbIM.
YNnoTHUTENbHbIE KOMbLA MNPW MOHTaXxe Takxe
LOMKHBIObITE aBCOIFOTHO YUCTHIMM.

CoeavHeHne rodpupoBaHHbIX ABYXCIONHbIX
Tpy6 FD c Tpy6amu U3 gpyrux matepuasnos (4yry-
Ha, acGecToLeMeHTa, Xene3o6eToHa, KepaMuKi)
MOXET OCYLLEeCTBAATbCSA TPagULMOHHbIMU METO-
Aamu (c nomouwpbro dnaHues, MydT 1 Xenesobe-
TOHHbIX KOJIOALEB).

aYaYaYaYeYe l aYa laYaYayea
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PucyHok 15. Cxema coeguHeHus Tpy6 ¢ NOMOLLBHO YNIIOTHUTENbHOTO
Konbua

CoeanHeHne rodpupoBaHHbIX [ABYXCIONHbIX
Tpy6 FD Tak>xe MOXHO OCYLLEeCTBMAATb C MOMOLLbHO
cBapku BCTbIKk No TOCT 16310-80. Ceapka BbInon-
HAeTCs HarpeTbiM ra3oM C MpucagoyHbiM MNpyT-
KOM WM SKCTPY3NOHHOM cBapKow. [Mocne Harpesa
CTbIKOBbIX MOBEPXHOCTEN HarpeBaTesibHas naHesb
ybupaetcs, TpyObl CABUIratoTCSA U C CUION CXXMMa-
FOTCSl Ha BPeEMS A0 MOJSTHOIO OXJIaXXaeHus.

Ta6nuua 8. PekomeHayeMbli pexumM cBapku

Nen/n OMEPALIMA NMPOAO/MXUTENIbHOCTD, C
1 MpepBapuTenbHbIn t, - 10 06pa3oBaHus rpata Bbl-
: Harpes coton (0,5 £0,1-t) Mm
2. Harpes t, =151

TexHonormyeckas naysa

&, t, = 3+0,01-D,
(ynanexue Harpesa) 3 i

" [ocTuxeHne aasneHuns t <3+0,03D
(cBapkw) 4 i

5. Csapka t, > 3+t

6. OxnaxaeHme t, = 3aBUCUT OT TOMLUMHBI CTEHKN

1 BHELLUHEN TemnepaTypbl

OT1oT MeTof, obecneymBaeT MPOYHOCTb Coeau-
HEHWS PaBHYH NPOYHOCTU TPYyOGbl. PEKOMEHAYEMBIN
pexxmum cBapku Tpy6 FD npuBeneH B Tabnuue 8.

COEAVHEHME MHOIOCJTIOMHbIX
APMNPOBAHHbBIX TPYB FD ARM

CoepavnHeHune Tpy6 FD ARM npoucxogut nytem
3NEKTPUYECKOro TMaBNeHUs CHapy>Xwu npu mno-
MOLLM 3NEKTPOCBAPHbIX MydT NMOO BHYTPEHHEN
CBapKu, YTo obecreymsaeT NpoYHoe n 6esonac-
Hoe coefMHEHME.

MoHTax Tpy6 NpoOnU3BOOUTCSH HEMOCPEACTBEH-
HO B TpaHLwee. [lepen HavyanoM MOHTaXa BHeLl-
HIOHO U BHYTPEHHIOKO NMOBEPXHOCTb TPYObl Ha LWK-
pVHY, PaBHYIO PacCTOAHUIO OT OAHOro peépa or
CTbIKa, HYXXHO OYMCTUTb OT rPSA3M U NbIIN N 06e3-
XNpUTb. ol MecToM coeguHeHus TpebyeTcs
yrny6uTb TpaHLwe nna ygobHoro pocTyna ro
BCEMY AuaMeTpy TpyObl.

Hdanee Heo6xooMMO BMIOTHYHO COBMECTUTb
cpesbl TPyO6, YCTAaHOBUTL 3/1EKTPOCBAPHYIO MyPTYy
Ha MeCTO CBapKu N 3aPUKCUPOBaTb ee CTAXHbIMU
neHtamu. Knemmbl JOMKHbI BbICTYMNATb HApYyXXy.

Mpu nomMmowwm nebefoK CTAHYTb NeHTbl. JIeHThbl
HY>XHO MJI0THO MpmXXaTb U 06CTy4YaTb, YTOObI yLLEen
NULLHUIM BO3AyX. DTy onepawuto Heo6Xo4MMo Npo-
M3BECTU 2 pasa.

CucTeMbl Hapy>KHOW KaHanusauum



BkntounTb nNpubop, HacTpouTb MapameTpbl
CBapKu 1 BpeMs (cornacHo Tabnuue Ans cBapku K
3/1EKTPOCBAPOYHOMY annapary).

HeobxoanMo KOHTpONMpoBaTb NpoLecc ceap-
K1 TBEpAbIM NpeaMeToM (OTBepTKOM), MPOBEPSIThb
MSITKOCTb CThiKa (neperpeB KpailHe HexenaTe-
neH). Ecnn MmecTo CTblka 31eKTPOCBaPHOM My )Tl
C Tpy6oM MArkoe, TO 3HaUYUT CBapKa MOJIHOCTbHO
3aBepLUeHa.

[Ons repMeTUUYHOCTM HY>XHO MPOBECTU CBapKy
PYYHbIM 3KCTPYLAEPOM CHapPYXW MO CTbIKY TPy6 U
U3HYTPMW.

[na coegmnHeHusa Tpy6 06a3aTenlbHO MCMOMb30-
BaHWe TepMoycaxuBaeMbiX My$pT. COBMELLEHHble
cpesbl TPy6 COeAMHATCA TepMoycaXKMBaemomn
MydTON CHapy>XUn C NMOMOLLbIO ra3oBOW FOPEenKu
nnun TepmonucToneta. Heo6xogumo pasorpeTtb U
MSAMKO YNAOTHUTL MydTY B Npodune Tpy6hl (6yapTe
OCTOPOXHbI, YTOGbI HE NMOBPEaUTb TPYOY), 06XKaTb
My®OTY pyKamu B 3aLLUTHBIX NepyaTKax Uiv npuka-
TaTb POJSIMKOM.

BAXXHO: NMpwu nnaeneHnn mydtbl HEO6XOAMMO
NOATArMBaTb CTAXHblE NeHTbl. Korga nnas-
NeHne 3aKOHYUTCSH, HYXHO CTAHYTb JIEHTHI
N OCTaBUTb MydTY OxlaxaaTbCs.

COEAOVNHEHUE CTNTUPAJIbHOBUTDLIX
TPYBFD SVT

Tpy6bl FD SVT unarotaBnmeatoTcsa € rnagkumm
OKOHYaHUSIMU C 06enX CTOPOH TPYObl NGO C pesb-
601 (BHYTPEHHEeWn Ha OQHOM OKOHYaHWW TPYyOGbl U
Hapy>KHOW Ha Apyrom).

Cgapka Tpy6 BCTbIK. OunLLEeHHble TopLbl TPyO
CTbIKYIOT, LLeHTPUPYS N0 BEPTMKANW N rOPU30OHTa-
nn. CBapHOW LIOB NMPOBapuMBatoOT Ha BCHO FyOUHY,
MCMNONb3ysl CBAPOYHbIN MPYTOK TOM Xe MapKu no-
NU3TUIIEHA, YTO N CBapMBaeMas Tpyba.

CBapka MOXeT 6blTb Npon3BefeHa Kak U3Hy-
TP, Tak 1 cHapy>u. [ns npoBeAeHUsa Hapy>XHbIX
CBapOYHbIX paboT B HMXKHEW YaCTU CTbiKa JOIKEH
OblTb OOYCTPOEH MPUAMOK.

Mpn 3anoXeHun Tpyob Ha y4acTKax C BbICOKUM
YPOBHEM FPYHTOBbIX BOA, @ TakXXe Mpu aKcnya-

1 3 4 2
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1. Tpy6a ¢ BHYyTpeHHeN pe3b6oW.
2. Tpy6a C Hapy>XHOW pe3b6oM.
3. CBapHoM WOB.

PucyHok 16. lepmeTn3aLmnst CTbIKOB MyTEM CBapPKWN BHYTPEHHUX UK
Hapy>XHbIX CTEHOK
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1. Tpy6a ¢ BHYyTpeHHeN pe3b6oW.
2. Tpy6a C Hapy>XHOW pe3bboMn.
3. leHTa TepmoycaxwnBaemas.
4. leHTa agresvBHas.

PucyHok 17. TepmeTusaums CTbIKOB C NOMOLLbIO KOMMEKTa Ans
repmeTvsaumm
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®oto 1. CnupanbHosuTasa Tpy6a FD SVT ¢ rnagkuMm oKOHYaHUSAMM

Tauum TpybonposBoga, NpegycMaTtpusaroLllee ero
NosIHOE 3arofIHEHWE, PEKOMeHAyeTcsl MpPOon3BO-
ONTb CTbIKOBKY C MPOBapKOW TOPLIOB TPyOGbl pyu-
HbIM 3KCTPYLEPOM.

OKCTPY3nOHHYtO cBapky Tpy6 FD SVT guname-
Tpamu ot 1200 cnepyet B 06513aTeNbHOM Nopsigke
BbIMOMHATb U C BHELLHEN, U C BHYTPEHHEN CTOPOHDI.

CoepguHeHue Tpy6 ¢ pe3b6or. CoeamHeHme Tpy6
C pe3b6oi (GoTo 2) NPON3BOANTCS MYTEM UX CBUH-
UMBaHMSA C MocnepyolWen repmeTmsaLMen LIBOB.
lepmeTmn3aumst CTbIKOB MOXET MPOU3BOANUTLCS My-
TEM CBapKU BHYTPEHHUX WM HaPY>XHbIX CTEHOK,
a TakyXe C MOMOLLbHO KOMMJIEKTa A4N18 repMeTm3aLmi,
npeacTaBnstoLero cobon ABYXCAOMHYHO U30asUm-
OHHYO NTIEHTY C 3aMKOBOW MNaCTUHOWN.

®oTo 2. CnupanbHosuTas Tpy6a FD SVT ¢ pe3b6oi

MOPAAOK OCYLUECTB/IEHUA PABOT NO COEANHEHUIO TPYB
C HAPY)>XHOU U BHYTPEHHEW PE3bBOU

1. OTUeHTpOBaTb TPYObI MO BEPTUKAIU U
rOPU30OHTaNMN.

2. OYUCTUTb COEaNHAEMYHO BUHTOBYHO MO-
BEPXHOCTb OT rpA3n, nbaa, necka n 1.4.

3. CoegMHUTb TopLbl TPY6 MO pesb6e.

4. CoeiMHEHWE OCYLLECTBNAETCS MNyTEM 3a-
KpyumnBaHusi Tpy6bl C BHYTPEHHEN pe3b6om
B TPYOY C Hapy>XHOWN pe3b6or NM60 Hao60-
poT. Tpy6bl CBMHYMBAIOTCS [0 CMblKaHUS
BHYTPEHHUX Y HAaPY>XHbIX CTEHOK.

Ona npuaaHns Heo6XoANMOro MOHTaXHOro
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YCUNUA 3aKpyUnBaHNe BO3IMOXHO MPOU3BO-
LAUTb NPV MOMOLLM PEMHEN 1 6pycka, 6o
MpPY NOMOLLM KOBLUA 3KCKaBaTopa.

5. Ha BHeLHUI cTbik Tpy6 HaknagpiBaeTcs
OBYXCIIOMHasa N30nauMoHHan neHTa. [a-
Jlee NpPon3BOAUTCS MPOrpPeB KOHCTPYKLMMK
ra3soBOW rOPEeNIKOM U MECTO CTblKa repMeTu-
3mpyetcs. CoefmHeHne aBnseTcs HEMPOHU-
LaeMbIM A necka.

[MapaBnnyeckrue UcnbiTaHUS TPyOOMNpPOBO-
JOB CaMOTEYHOW KaHanu3auumm BbINOMHAOTCA

CucTeMbl Hapy>KHOW KaHanusauum



UCIbITAHUE TPYBOIMNMPOBOOOB

B [ABa 3Tana: npeaBapuTesibHble (6e3 Konogues) 1
OKOHYaTesNbHble (COBMECTHO € Konoauamm). MNpes-
BapuTENbHbIE UCMbITAHUA BbIMOSHAKOTCS 4O 3acCbIn-
KM TpaHLUEen, a OKOHYaTesIbHble — MOC/E 3aCbIMKMU.

MpepBapuTenbHble UCMbITAHUSA NPOM3BOSATCS
B TedyeHne 30 MUHYT. BennumHa ncnbitateNbHOro
naBneHunsa gnsa 6e3HanopHbiX TPy6onpoBOAOB M3
NONMMEPHbBIX MaTepmanoB B POCCUNCKUX YCITOBM-
SIX He yKa3aHa. [1pu npeaBapuTenbHbIX UCMbITaHN-
X FTePMETUYHOCTb TPY6 U COEAMHEHUN YCTaHaB-
NBaEeTCs X BU3yaslbHbIM OCMOTPOM.

[epMeTUYHOCTb NPU OKOHYaTesNbHbIX UCMbITa-
HUAX 3acbIMaHHOro rpPyHTOM TpybGonpoBoga onpe-
JensieTca cnegyrowmm o6pasom:

e MO 3aMepsieMOMY B BEPXHEM Konoaue o6b-
eMy go6aBnsiemMon B KOMOZEL, BOAbl B TeYeHue
30 MUHYT, Npn 3TOM MPUHUXEHMNE YPOBHS BOObl B
Konogue gonyckaeTcs He 6onee yem Ha 20 cwm;

e MHEBMATUYECKMM CMOCOOOM.

VicnbiTaTtenbHOe paBrieHWe CXXaToro BO3ayxa
unu gbiMa pasHoe 0,05 Mlla nogaepxmBaroT Ha
NCNbITYyeMOM Yy4yacTke TpybonpoBoga B TeyeHue
15 MuHyT. lpn aTOM ocMaTpmBaloT pacTpyOHble
COeLVHEHWS U BbISBASIOT NX HErePMETUYHOCTb MO
3BYKY MpOCayMBarloLLErocss BO3gyxa nm Busyaib-
HO no gbiMy. OKOHYaTebHOE UCMbITaHNE NHEBMA-
TUYECKUM CMOCOBOM MPOBOJAT Yepe3 48 yacos
nocne 3acbinku Tpy6onposoga. McnbiTaHnam noga-

BepratoT y4yacTku Tpybonposoga gnmHon 20-100
MeTpPOB, NpKU 3TOM Mepenag Mexay Hanboree Bbl-
COKOM M HM3KOW Touykamu TpybonpoBofa He Aon-
>XXeH npesblwaTb 2,5 meTpa. NcnbiTatenbHoe mns-
ObITOYHOE JaBlieHne CXXaToro Bo3gyxa npusefeHo
B Tabnuue 9.

McnbiTaHns 6e3HanopHbIX (CaMOTeYHbIX) TPy-
60NpPOBOAOB M3 TFOQPUPOBAHHBLIX OBYXCIOMHbIX
Tpy6 FD fomKHbI MPON3BOAUTLCHA B COOTBETCTBUN
co CHuIT 2.04.03-85, CHwuI1 3.05.04-85", CHwuI1
3.01.04-87, CHul1 11I-3-81un CI1 40-102-2000.

Ta6nuua 9. VicnbiTaTenbHoe AaBneHne cXXaToro BO3yXa npu nHeBMaTU4yeCKoOM UCNbITaHUN 663Ha|’IOprIX KaHann3aunoHHbIX pr60I'IpOBOJJ,OB n3
noMMepPHbIX MaTepuanos

Wcn TenbHoe faBneHue, MMa

YpoeeHb rpyHTOBbIX Bof, H oT
ocu Tpy6onposopna, M

Mepenap paenexus P-P,, MINA

KoHeuHoe, P,

H=0 0,01
0<H<05 0,0155
05<H<1 0,021
1<H<15 0,0265
15<H<2 0,032
2<H<25 0,0375

MN36biTOuHOE HayanbHoe
AasneHue, P

0,007 0,003

0,0124 0,0031
0,0177 0,0033
0,0231 0,0034
0,0284 0,0036
0,0338 0,0037

CAOAYA TPYBOINPOBOOOB B SKCIJTYATALUIO

Cpava B akcnyaTaumto ceten ns roppupoBaHHbIX ABYXCNONHbIX TPy6 FD gonyHa ocyLwecTBNATLCS
COrNlacHo NMPOEKTY, a TakXke ¢ ydeToM TpeboBaHun CHuIT 3.01.04-87, CHuI 3.05.04-85", CHwI 111-3-81
n CHull 2.04.03-85, TeXxHMYECKMX peKoMeHZaLMn Ha MPOeKTUpPOBaHNEe U CTPOUTENIbCTBO CETEN BOLO-
oTBefeHUs 13 6e3HanopHbIX TPY6 C ABYXCnonHomn cTeHkow (TP 171-05), a Takxxe nNpaBun Npou3BoacTBa
paboT Mo NpoKnagKe n NepeycTpomnCTBY MNOA3EMHbIX COOPYXEHUN 1 ap.
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TPAHCINOPTUPOBKA U XPAHEHUE TPYb

TpaHcnopTMpOBKa N XpaHeHne ropprnpoBaHHbIX
OBYXCOMHbIX TPY6 FD JOMKHbBI OCYLLECTBAATLCA B
COOTBETCTBUMU C TPEBOBaAHUAMM:

o TY 2248-001-99718665-2008 «Tpy6bl 6€3Ha-
NMOPHbIE U3 NOAUITUIIEHA, ABYXCMNOWHbIE, rodpupo-
BaHHbIEY;

» CI140-102-2000;

e [Torpy3oyHo-pasrpy3oyHble paboTbl SONXKHbI
npoussoanTbcs B cootBeTcTBUM ¢ TOCT 12.3.020-
80;

o [obpupoBaHHble [OBYXCrOWHblE Tpybbl FD
TPpaHCNOPTUPYIOTCA NO6bIM BUOOM TpaHcrnopTa
B COOTBETCTBUW C NpaBuiamMun NepeBo3kn rpy3os,
OEeVCTBYOWMMN Ha JaHHOM BUAe TpaHCnopTa;

e TpaHcnopTMpoBKka TPy6 MNPOU3BOAUTCA C
MaKCUMasibHbIM WUCNOSIb30BaHMEM BMeECTUMO-
CTW TpaHCMOpPTHOro cpepcTea. [na obecneye-
HUA MaKCMMalsibHOM 3arpy3ku TPaHCMNOPTHOro
cpeAcTtBa BO3MOXHa MepeBo3ka C  pasme-
weHnemMm B Tpybax 6onbllero Auvametpa Tpyo
MeHbLUero anameTpa;

e [1na TOro, 4tobbl NpPefoTBPaTUTb BO3MOX-
HOCTb MexaHU4YeCKunx nospexageHum, roppmposaH-
Hble aByXxcronHble Tpy6bl FD cnegyeT obeperatb
OT YAapOB Y MeXaHU4YeCKNX Harpysok;

e icnonb3oBaHune crieumanbHblX MPOPUNbHbBIX
NPOKNafgoK W 3akpensieHne Tpyb MNpu nepeBos-
Ke ABnseTca obs3atenbHbIM. Tpybbl HEOOXOANUMO
yKnagblBaTb Ha POBHYHO MOBEPXHOCTb, @ TaKXXe 3a-
LMLATb OT CONPUKOCHOBEHUA C OCTPbIMWU MeTarl-
NIMYECKUMK yrnamu u peépamMmu nnatopmbl;

e [lorpy3oyHo-pasrpy3oyHbie paboTbl K TpaHC-
NOpTUPOBKa MPOU3BOAATCA MPU TemMnepaType He
HUXe -50°C;

e [MonunponuneHoBble TPY6bl fOMYyCKaeTcsa Xpa-
HUTb Ha OTKPbLITOM BO3AyXe MpW YCIIOBUU, YTO OHU
He NnoaBepXXeHbl BO3ENUCTBUIO NPSMbIX COMHeY-
HbIX Ny4en, a TakxKe B NOMELLEHUN Ha PacCTOSTHUK
He MeHee 1 M OT HarpeBaTeibHbIX NPUOGOPOB;

e [lonuaTuneHoBble TPYObl MOXHO XpaHUTb Ha
OTKPbITOM BO3[yXe Nnof, BO3AeNCTBUEM yNbTpadu-
OJIETOBOIrO U3Ny4YeHus. LIBET TpyObl MOXET TEPATb
CBOM M3HaYarnbHbIN OTTEHOK, OAHAKO, 3TO HUKaK He
BNMSeT Ha ee GM3NKO-MexaHMyecKkne CBOMCTBA;

o [1ByXCnomnHble roppupoBaHHbie TPyObl yKna-
OblBaloTCA WTabenem Ha POBHOM MOBEPXHOCTW.
BbicoTa wrabens npu ganTeNIbHOM XpaHeHUU He
OO/MKHa npeBbllaTb 2 M, NpU KpaTKOBpPEMEH-
Hom — 3 M. lNpn atom cnepyeT obecneymBaTb
YCTOMYMBOCTb WTabens (He gonyckaTb packaTbl-
BaHus Tpyo);

e Paabl TPy6 He06X0ANMMO YKnagbiBaTb nonepe-
MEHHO PacTPyOHbIMU 1 rMafKUMU KOHLAMK, YTOObI
UCKJTIOUNTB Ornopy Tpy6 Ha pacTpy6bl;

e [Mpun Norpyso4Ho-pasrpy3oyvHbix paboTax He-
06X0ANMO WCKITIOUYUTb MOAHATUE TPYObl TOMbKO
3a OOMH KOHeL, a Takxe cbpacblBaHMe UX C aB-
TOoTpaHcnopTa. Tpy6bl Manoro gnameTtpa MOXHO
Nerko nepeHocuTb 6e3 UCrnosib3oBaHUA BCMOMO-
ratenbHoro oéopygoBaHus. [na Tpy6 601bLIOro
OnameTpa TpebyeTcs UCMOb30BaHNeE rpy3onofb-
€MHMKOB.

CucTeMbl HapY>KHOW KaHanusaumm



BJIATOOAPCTBEHHDBIE NMNCbMA

000 «OHHKC»
420141, v, Kmann, v, Kyn P, 3, 25, odisc 303, (R43) 239-34-55, 214-84-55
FIHH 1684014970, KTIT 168401001, Pie 407028103 20000039666 n 000 "Hans Tousn".
BHEK 044325104, Kfe J0101810745374525104

Baaropapersentoe nHCEMO
Komnexrusy 000 «3asoa nonumepHex Tpyo» n muuno Gomuny J110.

Bripaxaem Bam samry HCKpeHHIOW OnaroiapHocTh Mo rmyBOKyio
NPHIHATENBHOCTD 33 ITIOAOTBOPHOE COTPYIHHYECTBO B cfepe peanHIaluy
phlnyckaemoil  Bamwum  3asogom  npoaykusu., Ocolenno  Bnaropapsl
konnerTHey 000 «3apol NOAHMEPHEX TPYGY 33 OTIEIEMHBOCTE H METKOCTS B
pafioTe, NPH PENIEHHE BOIHHKAIOUIHX BOTPOCOR.,

Mt BEPHM B COX[ IO JACNOBRIX W JPYIECKHX
OTHOWEHMH, Ha Ha jia BIAMMOBRITO/IHOE COTPYIHHYECTRO,
AeaseM yenenmoro passuTH W 0CTHREHUS HOBRIX BepuMK B Guinece.,

Jppexrop 000 «OHHKC: SBwianos H.H./

000 «AKC»

B-RO0-222-42-42

wwwanedl.ph  nes3 @vande.r
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CTPOUTEJIbHbIE OB BbEKTbI

O6vekT: UKAL, MockoBckas o6nacTb. 0O61beKT: MocBogocToK, I. MockBa yn. Bepelickas.
Moapsaunk: KomnaHms «AKC». Moapsaunk: KomnaHuus «MIMpynn».

OGBEKT: KanuTarbHbIN PEMOHT 3anOPHOro KONNEKTopa, O61bekT: XK GRAND PARK, r. MNeHza.
n. KpacHorBapgenckoe, Pecny6nuka Kpbim. Moppsapumnk: KomnaHusa «PyckoMmniekc».
Moapsaumnk: OO0 «TEXHOMAWMTPYIM».
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061beKT: cKkNaackon komnneke, r. MNogonbck, Mockos- O6beKT: npoekT «KOlA», r. NMeH3a.
cKasl 0611acTb. Moppsaaumnk: OO0 «PyckoMnnekT».

Mopapsaumk: «ATNaHT-CepBUCY.

OGbBbEKT: CKTafCcKon TepuMmuHan, r. Jinneuk. 06beKT: 06besgHas gopora, r. Knupxau.
Moapagumk: OO0 «CaHTex DNCTpom». Bnagumupckast obnacTb.
Mopgpsagumnk: OO0 «ABpPOPaCTPOMMPOEKT.
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@ MockoBCKuA 3aBO
FDplast

www.fdplast.ru

O¢uc B Mockse:

TenedoH: +7 (495) 640-88-38

OTpen onToBbIX Npofax: sales@fdplast.ru
OTpen cHabxeHus: supply@fdplast.ru

Appec cknapa:
140050, MockoBckasi 06n1acTb,
noc. Kpackoso, yn. Kapna Mapkca, g. 117b
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