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CTEKNOMNIaCTNUKOBbIE
BeefeHune 1 cneuugukaumm

Tpy6bl « 2010

Tpy6bl HELYX — 3T0 YHUKaNbHble MHOTOC/0WHbIE TPYObl, OTAMYAIOLLMECS
NMPeBOCXOAHOM NPOYHOCTbIO, BbICOKUMU rnapaBanyecKkummn
XapaKTepUCTMKamm 1 yCTOM4YMBOCTbIO K KOPPO3MN.

[ns npor3BoACTBa CTEKIONNACTUKOBBIX TPYS NMPUMEHSIOT MONU3IMPHYIO CMOSTY 1 NMECOK, hOPMUPYHOLLNIA
TOMNLLMHY TPy6bl. CerogHs CTEKonIacTUKoBble TPyObl UCTOMNb3YTCA BO BCEM MUPE Kak MpeBocxonHas asib-

TepHaTmMBa CTallbHbIM, >XKEene306eTOHHbLIM U YYTryHHbIM prGaM npu npoknagke KaHarim3aunoHHbIX U OPEeHaXKHbIX
CUCTEM.

Cneundukaumm Tpy6

CrteknonnacTtmkoBble Tpy6bl HELYX cooTBETCTBYIOT CrieayoLLmMm cTaHgapTaM, yCTaHOBIIEHHbIM AJ1s1 CTekonna-
cTuKoBbIx Tpy6: JIS, AWWA, ASTM, BS n I1SO.

HomuHanbHas xéctkocTb (SN) HomuHanbHbii pasmep (DN) AWWA €950 Tpy6bl BHYTPEHHEro AaBNEHN
5000 500 ASTM D3517 Tpy6bl BHYTPEHHETO AaBAEHNS
ASTM D3262 KaHanusaunoHHble Tpy6bl
10000 600
200 BS 5480 BogonposoaHble TpyObi
15000 Cranaaprel BS 5480 KananusaumoHHble TpyGbl
800 ans tpy6
ISO 10639 BogonpogeozgHbie Tpy6bl
HomuHanbHoe pasnenue (PN) 200 ISO 10467 KaHann3saLuoHHble Tpy6b
1 1000 JISA 5350 TpyGbl BHYTPEHHETO AaBAeHNS
6 1200 JISA 5350 Tpybbl BHEWHEro faBNeHUs
1400 AWWA M45 [poektpoBaHue
10 1600 ASTM D3839 MpoeKTMpoBaHne, MOHTax
lpoekTnpoBaHue
(16) 1800 Y MOHTAX BS 8010-2.5 lMpoeKTpoBaHmne, MOHTaX
L MeTop pacyeta npv Nnpoknagke
(25) 2000 501046513 Tpy6onpoBoaa noz 3emnei

FRP (cTeknonnacTtuk)

taexnosonoxHo
nonuacdupHaa cmona

MpoMexyToYHbIN cnon

tnecox
nonnacdupHaa cmona
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MeTop cepuinHOro npon3BoacTBa

MeTtop cepninHOro Nnpon3BoOACTBA

. NaroToBneHne BHyTpeHHEro crnos

. dopmoBKa pacTBopa Ha NoIMMEPHbIX CMOMax
. \arotoBneHne BHeLLHero cnos

. OTBEpxeHne

. CHaTMe napenus ¢ opmbl

. OkoH4aTenbHas o6paboTka

OO wWN =

WaroToBneHue ®opmoBKa pacTeopa DopMmoBKa nyTem CHsiTe
BHYTPEHHEro crost Ha NOMAMPHBIX CMOMax BWHTOBOW HAMOTKM ¢ hopmbl

cDOpMOBI-{a nyTem BUHTOBOM HAMOTKM

nonnadgmpHas cmona nonuacgupHas
Nnecok cmorna

____ﬂ?p!a___]_ /'ﬁj\ o ¢/ﬁ
L7 oo,
S

- CTEKITOBOSIOKHO J 8 _8

CHATMe ¢ popMmbl
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CTEKNOMJIaCTUKOBbIE

Tpy6bl « 2010

Xapaktepuctuku Tpy6 HELYX

BbicOKasa NpoYyHOCTb

PeaynbraThl TECTUPOBAHMSA Ha YCTOMHMBOCTb K BHELLI-
HeMy [aBfieHMIO NoKasasnu, YTO CTEKIONNaCcTUKOBbIE
Tpy6bl HELY X ¢ Knaccom HOMMHanbHOro AaBneHus
PN10 nporuéatotcs Ha 20CM. Npu BHELLHEM OaBfEeHUN,
KOTOpOE NPMMEPHO B 2.2 pasa NpPeBOCXOANT HarpysKy,
BbI3bIBaIOLLYIO0 06pa3oBaHne TPELLMH Y xene3obe-
TOHHbIX TPYO C KACCOM BHYTPEHHErO AaBfieHns 2.
AHanormnyHbeii nokasatens gnsa Tpy6 HELYX ctaHgapTa
PN2.5 coctasun npumepHo 1.5 pas.

Fmp,paBanecxl/le XdPaKTEPUCTUKHU

TecT Ha yCTOMYMBOCTb TPYO K
BHELUHEeMY AaBNeHUI0

[vameTp Tpy6bl: 800 MM
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1 1 1 1 1
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KoadbchuumeHT nporvnba go
HOMUWHanbHoro auametpa (%)

Bnaropgaps o4eHb rnagkon BHyTPEHHEN NOBEPXHOCTH, TPYObl UMEIOT BbICOKUI KOIMPULMEHT CKOPOCTU MPO-
xoxgeHus xumakoctu no Tpybe (C) n HU3Knn Ko rLMEHT LLepoxoBaTocTu (n), YTO NO3BOMAET UCMOSIb30BATb
TPy6bl MEHbLLErO (Ha OAMH Knacc) AMamMeTpa no CPaBHEHWUIO C XXene306eTOHHbIMY 1 Ap. Tpyb6ammn npu Hens-
MEHHOM HaKroHe Tpy6bl N KOIMYECTBE XNOKOCTU, MPOTEKAIOLLIEN Yepes CeveHre TpyObl 3a eAMHULY BPEMEHU.

CpaBHuTeNbHas Tabnuua ko3 OUUNEHTOB CKOPOCTU MPOXOKAEHUS
»uaroctu (c) u wepoxosartoctut (n)
Tpy6bl
Tun Tpy6bI HELYX C LLleMEHTHbIM Henesoberonnbie
1 Ap. TpyObi
MOKPbITUEM
Koadduuuenr (C) 150 130 130
KoathduuneHt (n) 0,010 0,013 0,013

C: B cooTBeTCTBUM C «[IPOEKTHO-KOHCTPYKTOPCKUMMU CTaH-
AapTamu no 61aroycTpoicTBY TEPPUTOPUM»

N: B COOTBETCTBUU C «PYKOBOACTBOM MO NPOEKTUPOBAHUIO
KaHaNM3auMOHHbIX CUCTEMY

CpaBHUTeNbHAA CXeMa yria HaknoHa Tpy6

1. CKOpOCTb NPOXOXAEHNS XMUAKOCTH Mo Tpybe,
koTopas B 1.15 pas BbilLe, YeM OaHHbIN nNokasaTtenb
Y Xenes3o6eToHHbIX U Ap. TUNoB Tpy6, focTuraeTcs
6e3 n3MeHeHus yrna.

2. MNpumeHsas Tpy6bbl HELY X, npu Hem3ameHHOM yrne
HaKfioHa MOXHO MCMosb30BaTb TPYObl MEHbLLENO
avamMeTpa rno CPaBHEHWUIO C Xene306eTOHHbIMU U ap.
Tpy6amu.

3. Tpy6bl HELYX MoryT 6bITb yCTaHOBMEHbI NO4
YINOM 77% OT yria HaknoHa Xefne306eTOHHbIX U ap.
Tpy6 6€3 M3MEHEHNSI CKOPOCTU NMPOXOXAEHUS BOAI.

f
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Xapakrepuctuku Tpy6 HELYX

YCTONYMBOCTb K rnapaBinyeCcKomy JaB/IEHUIO

[ns npefoTepalleHns yTeuky Bogbl B coegnHuTenbHbix MydTax Tpy6 HELYX ncnonbayeTcs BbiIcOkorepmMmeTuny-
Has pe3unHa. MydToBOE coenHEHNE NMeET 60SbLLIOW Yrof AOMYCTUMOrO OCEBOro CMeLLeHms Tpy6, 4To obe-
CreYmBaeT BbICOKYIO FEPMETUYHOCTb AaXe B HEGNAronpuATHbIX YCIOBUSIX, HANPUMEP NPV NPOKNaaKe B MArKOM
rPyHTE.

MydTbl 061agaloT QOCTaTOMHOM rMy6UMHONM AN aMopTU3auumn CABUroB Tpy6, YTO obecnevmBaeT NPEeBOCXOLHYHO
rMOKOCTb 1 3NacTUYHOCTL TpybonpoBoaa.

Q

bonbuoe = j [lonyctnmbiii yron cmelyeHus
Aonyctumoe X DN (auametp) [lonycTuMblIii yron cmelleHus
YATVHEHne E 500-800 2900’ (ans 1SO 10639)

i = : A/\_’ 900-1600 1°00’ (gna 1SO 10639)
bonbwoii yron % k) Q 1800-2000 0930’ (317150 10639)
aonycrtmmoro N7 =" x—-—"——"""T1"""— !
0CeBOro cmelweHuna =
CelCMOCTOMKOCTb

OnactunyHble Tpyobl HELYX o6napatoT 3HaYUTENbHOM rTMOKOCTLI0. B oTnn4mMm oT 6€TOHHLIX TPY6, KOTOpble Tpe-
CKarTCs Npu cMmeLleHnn, cteknonnactukoras Tpyb6a HELY X nameHsieT popmy B COOTBETCTBMM CO CMELLIEHNEM
rpyHTa U He TpeckaeTcs.

BeToHHble TpyObI dnacTuyHble TpyoObl
nocne 3emyieTpACEHUS nocne 3emNeTpACEHUs

)

BeToHHas Tpyba TpeckaeTcs CreknonnactukoBas Tpyba usmeHsieT popmy B COOTBET-
CTBUM CO CMELLEHNEM FPYHTA U He TPeCKaeTcs
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CTEeKNOonnacTuKoBbIe
CtaHzaapTtHble pa3mepsbl Tpy6 HELYX

Tpy6bl « 2010

CraHaapTHble pasmepbl Tpy6 HELYX

DN DO D1 D2 D3 P l

500 500 523 532 560 200 200

600 600 627 636 670 200 200

700 700 731 740 780 200 200

800 800 835 844 888 220 220 P L

900 900 939 948 998 220 220 .

1000 1000 1043 1053 1109 220 220 —

1200 1200 1251 1261 1321 220 220 /

1400 1400 1460 1470 1534 220 220

1600 1600 1668 1860 1928 250 250 8 8 T e U ] E

1800 1800 1877 1889 1961 300 300 o -

2000 2000 2085 2097 2173 330 330 /L

SN5000
DN T (mm) D, (mm) W (kr/6m) W (kr/12m)
PN1 PN6 PN10 PN1 PN6 PN10 PN1 PN6 PN10 PN1 PN6 PN10

500 10.2 10.2 7.5 520.3 520.3 515.0 203 203 149 390 390 282
600 10.2 11.1 12.0 620.3 622.1 623.9 247 268 289 471 514 557
700 12.0 12.0 12.9 723.9 723.9 725.7 342 342 367 653 653 703
800 12.0 12.0 13.3 824.0 823.9 826.6 400 398 441 756 752 838
900 13.3 13.3 14.2 926.5 926.5 928.4 501 501 535 946 946 1013
1000 15.1 15.1 16.0 1030.1 1030.1 1031.9 620 620 655 1170 1170 1239
1200 18.5 17.9 16.8 1236.9 1235.7 1233.6 917 887 833 1740 1680 1574
1400 21.4 21.0 19.4 1442.8 1441.9 1438.8 1248 1222 1131 2370 2319 2135
1600 23.9 23.6 21.9 1647.7 1647.2 1643.8 1599 1582 1468 3034 3001 2772
1800 27.7 26.2 24.4 1855.4 1852.4 1848.7 2115 2004 1863 4006 3784 3503
2000 30.5 29.3 27.0 2060.9 2058.6 2053.9 2604 2509 2311 4921 4732 4336

* BO3MOXHO cornacoBaHue no PN16 n PN25
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CtaHpgapTtHble pa3mepsbl Tpy6 HELYX

HE

SN10000
T (Mm) D, (MMm) W (Kr/6m) W (Kr/12m)
o PN1 PN6 PN10 PN1 PN6 PN10 PN1 PN6 PN10 PN1 PN6 PN10
500 10.2 11.1 8.9 520.3 522.1 517.7 203 221 175 390 426 336
600 11.5 11.4 12.0 622.9 622.7 623.9 278 275 289 534 529 557
700 12.9 13.2 12.9 725.8 726.3 725.7 369 376 367 707 721 703
800 14.8 14.8 14.3 829.6 829.6 828.5 490 490 471 936 936 898
900 16.7 16.7 16.1 933.4 933.4 932.1 626 626 602 1196 1196 1147
1000 19.0 18.7 17.9 1038.0 1037.3 1035.7 779 765 731 1489 1459 1392
1200 23.5 23.2 21.4 1247.0 1246.3 1242.8 1162 1144 1057 2229 2194 2018
1400 26.0 26.4 24.8 1452.0 1452.7 1449.6 1506 1527 1435 2887 2927 2744
1600 30.7 30.7 28.1 1661.4 1661.4 1656.2 2041 2041 1867 3918 3918 3571
1800 35.8 33.9 31.4 1871.5 1867.7 1862.7 2700 2559 2371 5176 4894 4518
2000 39.9 38.3 34.7 2079.7 2076.6 2069.3 3364 3236 2931 6441 6185 5576
SN15000
o T (Mm) D, (mm) W (Kr/6m) W (Kr/12m)

PN1 PN6 PN10 PN1 PN6 PN10 PN1 PN6 PN10 PN1 PN6 PN10

500 10.6 11.1 10.2 521.2 522.1 520.4 212 221 202 408 426 389
600 13.3 13.2 12.9 626.5 626.3 625.7 322 319 311 622 616 601
700 14.7 14.7 14.7 729.3 729.3 729.3 419 419 419 805 805 805
800 16.3 16.5 16.5 832.6 832.9 832.9 537 542 542 1031 1041 1041
900 18.3 18.3 18.6 936.6 936.6 937.1 684 684 693 1310 1310 1329
1000 20.9 20.9 20.9 1041.8 1041.8 1041.8 855 855 855 1640 1640 1640
1200 24.9 24.9 24.9 1249.7 1249.7 1249.8 1225 1225 1227 2354 2354 2359
1400 29.6 29.6 28.8 1459.2 1459.2 1457.6 1710 1710 1662 3294 3294 3198
1600 33.5 33.5 32.7 1667.0 1667.0 1665.4 2220 2220 2166 4276 4276 4168
1800 37.7 37.7 36.6 1875.4 1875.4 1873.1 2837 2837 2750 5556 5451 5276
2000 41.9 41.9 40.5 2083.7 2083.7 2080.9 3519 3519 3401 6752 6752 6516
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CTEKNOMJIaCTUKOBbIE

TPY6bI » 2010 CTaHAapTHbIE pasMepbl 0TBOJ0B

CTaHaapTHble pa3mepbl OTBOAOB

MoryT 6bITb UCNOMb30BaHbI A5 NPOAYKLUN CTaHOAPTHbIX pa3mMepoB C U30rHYTOW Tpy6or, T-o6pasHom Tpyoon u
nepexogHMKOM ONs npuaaHus nmHum Tpebyemoro yrna.

OTBoOA (cTeknonnactTuk) 6=90°

L1

DN R (1,02 3 L4 L

500 630 1100 461 338 1954 \&

600 780 1300 571 418 2294 >

700 830 1300 608 445 2274

800 880 1600 644 472 2856 — -

900 940 1700 638 504 3032 o
1000 1080 1600 791 579 3176 J Q
1200 1190 1800 871 638 3134 Q- \
1400 1290 2100 945 691 3692 ] N
1600 1580 2400 1157 847 4180 !
1800 1680 2500 1230 900 4340 (
2000 1790 2600 1311 959 4496

OTBOJ (cTeKnonnactuk) 0=60°

DN R L1,L2 L3 L4 L
500 760 800 164 302 1574
600 940 900 202 374 1770
700 990 900 213 394 1768
800 1050 1000 226 418 1966
900 1100 1000 237 438 1964
1000 1280 1100 276 509 2157
1200 1380 1200 297 549 2355
1400 1480 1400 319 589 2751
1600 1840 1600 396 732 3140
1800 1940 1700 418 772 3336
2000 2050 1700 441 816 3334

OTBOA (cTeKnonnacTuk) 0=45°

DN R L1,L2 L3 L4 L
500 630 850 195 338 1648
600 780 900 241 418 1736
700 830 1000 257 445 1931
800 880 1000 272 472 1928
900 940 1100 291 504 2122
1000 1100 1200 341 589 2307 —
1200 1200 1300 371 643 2501
1400 1300 1500 402 697 2893
1600 1600 1800 495 857 3467
1800 1700 1800 526 911 3459
2000 1800 1900 557 965 3651
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CTaHAapTHbIe pasMepbl O0TBOA0B

OTBoOA (cTeknonnactuk) 0=30°

DN L1,L2 L
500 650 1300
600 700 1400
700 700 1400
800 700 1400
900 700 1400
1000 800 1600
1200 900 1800
1400 1100 2200
1600 1200 2400
1800 1200 2400
2000 1300 2600

OTBOg (cTeKnonnactuk) 0=22°30’

DN L1,L2 L
500 650 1300
600 700 1400
700 700 1400
800 700 1400
900 700 1400
1000 800 1600
1200 900 1800
1400 1100 2200
1600 1200 2400
1800 1200 2400
2000 1300 2600

OTBoOA (cTeknonnactuk) 6=15°

DN L1,L2 L
500 600 1200
600 600 1200
700 600 1200
800 700 1400
900 700 1400
1000 800 1600
1200 800 1600
1400 1000 2000
1600 1200 2400
1800 1200 2400
2000 1200 2400

OTBop (cTeknonnactuk) 6=11°15’

DN L1,L2 L
500 600 1200
600 600 1200
700 600 1200
800 700 1400
900 700 1400
1000 800 1600
1200 800 1600
1400 1000 2000
1600 1100 2200
1800 1100 2200
2000 1200 2400

L1

L1

L1
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~
CTeKNONNacTUKOBbIE 0.0. ConyTcTBYtOLLME U3LENNS

TpyObi + 2010 .:.{ (INS CTanbHbIX COEANHEHNIA)

®naHel TpyObl ANA OTKAYKM rPsA3M

MeTop coeqnHeEHUs Pe3rMHOBbLIMU KOMNbLIAMU KOMMEH-
CUpYeT Harpysky Ha Tpyoy. Kpome Toro, CyLecTByoT
BapuaHTbl Ana coegmnHeHuns Tpyo HELYX co ctanbHbI-
MU Tpy6amu 1 Tpyb6amm n3 KOBaHHOIO YyryHa.

CtyneHyaToe coegnHeHue T-o6pasHble
(MepexoaHuK) (Lns BO3AYLIHbIX KNANaHOB)

I
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IHxeHepHOe 06ecneyeHie

WNHyxeHepHOe obecneyeHmne

Pa3paboTka npoayKumum

MpoayKLuMst N3roTaBnNMBaeTCs Ha SAMOHCKOM 060pY-
LOBaHWM, MPOU3BOLCTBEHHbIV MPOLECC MOSTHOCTHIO
aBTOMATU3MPOBAH N BbICOKOTEXHOOTMYEH.

MoMnmMo NPoM3BOACTBEHHOIrO 060PYAOBaHNS Npe-
npusTHe oCHaLLEeHO CO6CTBEHHBIMU UCTbITATENbHLIMMU
cTeHpamMu onst UsMepeHust MPOYHOCTU, XXECTKOCTU
TPyObl, a TakXe CTEHAOM A1 UCTIbITAHWA OaBMEeHUs.

[lpoeKkTMpoBaHue

[MpoekTrpoBaHMe ycTaHOBKM TPy6 1 noadop Hamobo-
nee nNoaxofsaLmMxX MaTepuarnos, UCXoas U3 UMeKoLLnX-
Cs1 YCIOBUM — TUNA rpyHTa, Harpy3ku u T.4.

Mbl MOXeM CnpoeKTUpoBaTh OTAESbHbIE AeTanu 1
nogo6paTb Moferb TPyObl C OnpefeneHHbIMU Xapak-
TepucTukamu, UCronb3yst aBTOMaTUYECKYO BbIYUCTIN-
TesbHYI0 NporpamMmmy. Bo3MoXXHOCTb MoagnukaLmim
N3MEHEHNIA.

YcTaHOBKa

[MpepocTaBneHne KNMeHTaM pyKoBOACTBA MO Npo-
Knagku Tpyo.

[MpoBepka cocTosiHuA Tpy6, HEOOXOAUMbIE N3Mepe-
HUSA.

KoHcynsTrpoBaHue BO BpeMs YCTaHOBO4YHbIX paboT.

Creknonnactukosble Tpy6bl TM «HELYX»
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CTEKNOMJIaCTUKOBbIE

pr6b| « 2010 \ ./ HDOKﬂaﬂ,Ka pr6 HELYX

NMpoknaaka Tpy6 HELYX

[ToaroToska TpaHLLeun lMofrotoska rpyHTOBOr0 OCHOBaHUA Yrny6neHue noj CoeUHUTENbHY0 4acTb

=

HaHeceHne nybpukaHTa CoenuHeHue Tpy6 HELYX

N

LleHTpoBKa TpyObI YNOTHEHME 3aCbINKN HUXKHEN YacTn YNNOTHEHWE 3aCbINKN BOKPYT TPYObI

I b

3acbinka Tpyobl

I_IJ
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