Tpy6bl N getanu TpybonposogoB
N3 KOMMNO3UTHLIX MaTtepunanos

TEXHONOrns NHXXEHEepHbIe CUCTEMbI, TPYObI
HaMOTKM N pesepByapbl U3 KOMMNO3NTOB

AN

NPOMEXYTOY4HbII CI0i

naiHepHbIN apMUPYIOLLMIA CNOWA

CTOWKUIA cnown
YNNOTHUTENbHOE CTPYKTYPOHECYLLNI
Pe3nMHOBOE KOMbLO —\ Cnon
\ \ AN \
\ | .
\_I— \ 1l \

R

Y, Y

ANGPAN
\V4
/\

7
A

Y,
VAN
Y Y
A A

Y
AN

\V4
A

Y
VAN

Y, Y
TANGPAN
\V4
A

V
VAN
Y Y

A

AN

TPYBOMNPOBOAblI npoektuposaHue GRP&FRP crpoutenscteo MOHTAXK

npoussoacteo TPYbbl TexHonorua Hamotkm KOJIOALbI pemont AK3
HAPYXHbBIE u BHyTpeHHue WHIEPHbLIE cetu PN1-32 CTEKJIONNACTUK



~ ]
{ M CopepxaHue

CopeprkaHune

000 «buollnact» HELYX 2

Komno3suTHble Tpy6bl HELYX 3

NMpeumyuwectea Tpy6 HELYX 5

Tpy6bl HELYX 1 getanu TpybonpoBoaos 6
* HomeHknatypa Tpy6 6
® TpyObl A1 MUKPOTOHHENNPOBAHMSA 7
e CoelMHUTENbHbIE AeTaNnu 8
e Konoaubl 16

CpaBHeHWe CTEKNONIACTUKOBBIX TPYO
C Tpy6amu 13 apyrux matepuanos 17

PekomeHaauunm no MoHTaxy 18




000 «buollnact» HELYX

000 «buollnact» — poccuincKkaa MHXeHepHO-NMPON3BOACTBEHHAA KOMMaHMUA,
OAVH 13 BeayLlmx npousBoautenein Tpyb 1 eMmKocTen Ans UHXEeHePHbIX KOM-
MYHMKaLMI, a TaKXKe NPOMbILLIEHHOr0 060pyA0BaHNA M3 KOMMO3UTHbIX MaTe-
puanos. lNpeanpuatne n3sectHo Ha poiHKe ¢ 2007 roga. Hapsaay ¢ BbINyCKOM
CTEK/IONNAaCTUKOBLIX n3gennn Toprosor mapku HELYX, komnaHusa ocyLiectena-
€T KOHCTPYKTOPCKO-NPOEKTHbIE U CTPOUTENbHO-MOHTaXHble paboTbl No paspa-
OOTKe U CO34aHUNI0 MHKEHEPHDBIX CETEN U NPOMbILLIEHHOr0 060pYA0BaAHMS.

MepedeHb padoTt n yenyr OO0 «buollnact»:
1) MMpPOEKTHO-KOHCTPYKTOPCKME U CTPOUTENbHO-MOHTaXHbIE paboTbl MO CO3OAHUIO HAPYXHbIX U BHYTPEHHUX
WHXXEHEPHbIX CETeNn, B TOM YMCIe U OYUCTHBIX COOPYXEHUI MPOMBILLIIEHHOIO N XO3ANCTBEHHO-OLITOBOrO Ha-
3HaYeHus.
2) MpounseopcTteo Tpyb n pesepryapoB (tTuna GRP 1 FRP) n3 koMno3uTHbIX MaTepuanoB Afisi XpaHeHus u
TPaHCMOPTUPOBKU XUAKNX, TBEPAbIX U ra3006pa3HbIX BELLLECTB, B TOM YMCIIe U XMMUYECKM arpeccuBHbIX. Bce
n3genus BbiryckaroTcs rnog Toprosor Mmapkon HELY X.
3) PaspaboTka, N3roToBfeHMe U MOHTaX HECTaHOAPTHbIX U3AENNA MPOMbILLNIEHHOO HA3HAYeHWs MO TeXHU-
4YeCKOMY 3a[laHui0 3aKasynka.
4) HaHeceHune aHTUKOPPO3UIMHOrO 3aLLMTHOrO CMOs HAa HOBbIE U MOBPEXAEHHbIE MOBEPXHOCTN MPOMbILLISIEH-
HOro o6opynoBaHus N3 Metanna U 6eToHa, a TakxXe pasfn4yHbIX 34aHUA U COOpYXeHUn. BocTaHoBNeHME n3-
HOLLIEHHOIO 1 MOBPEXAEHHOr0 MPOMBILLIIEHHOr0 060pYAOBaHUSA METOLOM (PYTEPOBKMU.
5) PeMOHT 1 BOCTaHOBMIEHNE MHXEHEPHbIX CETEN Pa3fIMYHOrO Ha3HAYEHNS.

AccopTumeHT npoayKuuun Toprosont mapku HELYX:

1) EMKoCTHOe o60pyaoBaHve Ans MMBHEBbIX (AaTMOCHEPHbIX), 6bITOBLIX M MPOMBbILLIEHHBIX OYUCTHBIX COOPYKe-
HUI (NeckooTaenuTenun, 6eH30MacnooTAeNUTENN, COPOLIMOHHbIE OUMBTPbI, KOHTPOSbHbIE KOMOALbI, XXUPOYSO-
BUTENN, CENTUKM U T.4.);

2) KaHanmsauMOHHbIE HACOCHbIE CTaHLuW;

3) Tpy6bl 1 getanu Tpy6onpoBOLOB;

4) EMKOCTM crieumanbHOro Ha3Ha4eHns (noXxapHble pe3epByapbl, EMKOCTU AN KACMOT U LLefoYen, aBToLmC-
TepHbIl, BaHHbI A5 rafibBaHNYECKMX U SNEKTPOTEXHNHECKMX PACTBOPOB);

5) O6opygoBaHve Ans BEHTUNAUUM 1 ra3ooTBedeHus (Tpybbl 1 getanu TpybonpoBoaoB, cKpyb6epbl, abcop-
6epbl, AedneKTopbl, 6pPbI3ro- 1 KanneynoBUTENM, BbITSXKHbIE U ObIMOBbIE TPYObl, ra30X0Abl).

Bcsa npopykuma Toprosor mapku HELYX cepTuduumpoBaHa v npoxoauT CTPOrui KOHTPOSbL KayecTsBa C MO-

MeHTa pa3paboTKM [0 CAAYM B SKCMIyaTaLmio, OCYLLECTBNSETCS MHPOPMaLMOHHAsA U TEXHUYecKas nogaepxka
KJTMEHTOB.
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Tpy6bl 1 fetanu Tpyo60onpoBo/ioB
N3 KOMMO3WUTHbLIX MaTepunanos

Komno3utHblie Tpy6sl HELYX

Tpy6bl 1 coeguHuTensHble getanu HELYX usrotas-
NMBalOTCA M3 KOMMO3UTHLIX MaTtepuarioB Ha OCHOBE
CTeKsonnactuka n npegHasHadeHbl Ons TpaHCcnopTu-
POBKM XWIOKUX, ra3o00pasHbiX U TBEPAbIX BELLECTB.
KomnosautHele Tpy6sl HELYX o6rnagatoT noBbILLEHHON
YCTONYMBOCTBIO K KOPPO3UK, K BO3OENCTBUIO pasnny-
HbIX arpeccuBHLIX cpef, AOJITOBEYHbl, YCMELHO MUC-
Monb3YTCA MPpU NPOoKNagke Tpyo6onpoBogoB METOLOM
MUKPOTOHHENMpoBaHus. KoMnoauTHbele Tpyobl HELYX
— 3TO NpPeBOCXoAHas ansTepHaTMBa CTasnbHbIM, YyryH-
HbIM, XeNe306eTOHHbLIM 1 N1aCTUKOBLIM Tpy6am.

Buabl Komno3uTHbIX Tpy6 HELYX

Komno3nTHble Tpyobl HELYX

[pon3BoacTBO

Tpy6bl HELY X narotasnvsaroTc METOOOM Herpepbis-
HOW HaMOTKU CTEKNOBOJSIOKHa Ha creumarnbHble dop-
Mbl (CEpAEYHMKM) MO, YIIOM K OCK BpaLLeHus hopMbl,
OT BeJINYMHbI KOTOPOro 3aBUCAT MPOYHOCTHbIE Xapak-
TepuUcTukn mnagenus. Cnctema OBOMHOW nogaym CcMo-
nbl NO3BONSAET NapanenbHO NPUMEHSATL CTaHAAPTHYIO
CMOry, CMOJy YCTONYMBYIO K arpeccrBHbIM cpefam, a
Takxe CMosy Ana naMMHUpOBaHUsA NoBepxHocTu. INMpu-
MeHeHue nonumMmepbeToHa obecrneymBaeT Heobxoau-
MYIO XXECTKOCTb CTEHOK N3OEeNUM.

MonnacupHble GRP (glass-reinforced plastic) n apmuposanHble FRP (fibre-reinforced plastic)

HamoTka Tpy6 13 KOMNO3UTHbLIX MaTePManoB
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MpeumyLuectsa Tpy6 HELYX

Mpeumywectea Tpy6 HELYX

e Tpy6bl HELYX 13 cTeknonnactuka obnagatoT npoy-
HOCTbIO MeTasnna v MeHblwuM BecoMm: 15-25% ot
Beca ctasibHbIX TPY6 U 10% — 6ETOHHLIX TPYO;

e Tpy6bl HELYX ycTOM4YMBbI K BO3OENCTBUIO BHELLHNX
arpeccuBHbIX M XUMUYECKM aKTUBHbIX cpefd, B TOM
ymcne cynbdaToB U XJI0PUOOB;

e Tpy6bl HELYX yCcTOMYMBbI K MOrogHbIM YCIOBUAM;

e Tpybbl 1 pesepsyapbl HELYX mMoryt xpaHutbcs u
3KCnNyaTMpoBaThCa MNpy Temnepatype OKpyXato-
wen cpedbl ot -40°C o +40°C npwu ycrnoBumu He 3a-
Mep3aHus XXUOKOCTM BHYTPU pe3epByapa;

* Paboyasn Temnepartypa Xugkoctu BHyTpu ot -80°C
0o +80°C;

e Cpok akcrinyatauum nsgenuin HELY X ns cteknonna-
CTUKa cocTtaBnseT 6onee 50 neT;

* YCTOM4MBOCTb K KOppo3uu, Tpyosl HELYX He nog-
BEPXXEHbI 06pPACTaHMIO MXOM W MNJIECEHBIO, YTO CHU-
XaeT CTOMMOCTb MOCNEAYOLLMX SKCMyaTaUMOHHbIX PACXOMOB;

e [lponyckHas cnocobHocTb TPY6 HELYX Ha 20-25% BbiLLe, Yem Yy cTasnbHbIX TPYO TOro Xe anameTpa;

e Hab6nopatoTcs NnpakKTn4eCKn NOCTOAHHbIE TApPaBJINYECKNE XapPaKTEPUCTUKN BO BPEMEHMN,
° CpaBHI/ITeJ'IbHO HMN3Kasd Macca KOHCprKLI,VIIZ, obneryarowasas MOHTaX U yoewlesndaowan TpaHCNOPTUPOBKY;,

¢ BbIcokas CKOpPOCTb MOHTa)a TpybonpoBoAoB: 3a OAMH paboynii feHb MOXHO NMPou3BecTn MOoHTax 200—250 m
Tpy6bl HELY X nnametpom 800 mMm;

e CencMoCcTONKOCTb — komMno3nTHas Tpyba HELYX o6nagaet BbICOKOW CTENEHbIO CEMCMOYCTOMHYMBOCTU 00 9 6a-
noB no wkane MSK-64. bnarogaps pactpybHOMY COEOUHEHMIO MPU CMELLIEHNN FPYHTA OTKITOHEHNE TPYy6OMNpOBO-
[a OT LeHTparbHOW OCU MOXET COCTaBMATb 5°, YTO NO3BONAET pekomMeHaoBaTh Tpyosbl HELYX ana npoknagku B
NOABWXHbIX (BONMOTUCTBIX, FOPHbIX, MOABOOHBIX) FPYHTAX;

e Bnarogaps noeanbHOM BHYTPEHHEN NoBEPXHOCTU, TPYObl HELY X no3BonsoT 9KOHOMUTL A0 40% dHepruu, pac-
X0Oyemom Ha nepekayky XXUOKOCTU MO CPaBHEHMIO C HOBbIMU CTalbHbIMK Tpy6am, Ao 60% dHepruu, pacxogye-
MOW Ha nepeKadky XULOKOCTM Mo cTalbHbIM TPy6aM CO CPOKOM 3KCryaTtaumm B HECKOSbKO NIeT 1 A0 75% 3Hep-
rMun, pacxonyemon Ha rnepekadky X1aKocTu no crtasnbHbIM Tpy6am, NoABEPrLUMMCSH KOPPO3UK.

Cneupanmctbl HELYX oka3sbiBatoT BCECTOPOHHIOK MHPOPMaLMOHHO-TEXHNYECKYHO MOAAEPXKKY NPV NPOEKTUpoBa-
HUW N CTPOUTENBCTBE TPYOOMNPOBOOOB PA3/IMHHOIO Ha3Ha4YEeHNSA C MPUMEHEHNEM TPYO 1 COeAMHUTESbHbIX AeTanemn
HELYX 13 KOMNO3nTHbIX Matepuasos.

Tpy6bl 1 getanv TPy60NpoOBOAOB N3 KOMMO3UTHbIX MaTepuanos «HELYX» 5



Tpy6bl 1 fetanu Tpyo60onpoBo/ioB
N3 KOMMO3UTHbIX MaTepunanos

HomeHnknatypa Tpy6 HELYX

HomeHKknatypa Tpyo

YnnomHumernbHoe Pacmpy6 CpedHsisi yacmb nadkuli KoHey,

KOrbUOo
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\ DN DO D1 D2 D3 P |

N / [ 500 500 523 532 560 200 200
600 600 627 636 670 200 200
800 800 835 844 888 220 220
= 1000 | 1000 | 1043 | 1053 | 1109 | 220 220
8 o) 1200 | 1200 | 1251 | 1261 | 1321 | 220 220
1400 | 1400 | 1460 | 1470 | 1534 | 220 220
B 7 1600 | 1600 | 1668 | 1860 | 1928 | 250 250

— 1800 | 1800 | 1877 | 1889 | 1961 | 300 300
2000 | 2000 | 2085 | 2097 | 2173 | 330 330
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DO BHyTpeHHUit AnameTp (MPsMON y4acToK); L achcbexTuBHas anvHa Tpy6bI;
D1 HapyHbiil fuameTp (BCTaBHas yactb) ; P anvHa pactpy6a;

D2 BHyTpeHHUi anameTp (pactpyb); | anviHa rmaaKoro KoHua;

D3 HapyxHblii anameTp (pactpy6); TTONWMHA CTEHKM TPYObI

D4 HapyxHbIi guameTp (MPsAMON y4acToK);

SN5000
DN T (mm) D4 W (kr/6m) W (kr/12m)
PN1 PN6 PN10 PN1 PN6 PN10 PN1 PN6 PN10 PN1 PN6 PN10
500 10,2 10,2 7,5 520,3 520,3 515 203 203 149 390 390 282
600 10,2 11,1 12 620,3 622,1 623,9 247 268 289 471 514 557
800 12 12 13,3 824 823,9 826,6 400 398 441 756 752 838
1000 15,1 15,1 16 1030,1 1030,1 1031,9 620 620 655 1170 1170 1239
1200 18,5 17,9 16,8 1236,9 1235,7 1233,6 917 387 833 1740 1680 1574
1400 21,4 21 19,4 1442,8 1441,9 1438,8 1248 1222 1131 2370 2319 2135
1600 23,9 23,6 21,9 1,647,7 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 2060,9 2058,6 2053,9 2604 2509 2311 4921 4732 4336
SN10000
DN T (Mm) D4 W (kr/6m) W (kr/12m)
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 12 622,9 622,7 623,9 278 275 289 534 529 557
800 14,8 14,8 14,3 829,6 829,6 828,5 490 490 471 936 936 898
1000 19 18,7 17,9 1038 1037,3 1035,7 779 765 731 1489 1459 1392
1200 23,5 23,2 21,4 1247 1246,3 1242,8 1162 1144 1057 2229 2194 2018
1400 26 26,4 24,8 1452 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
DN T (Mm) D4 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
800 16,3 16,5 16,5 832,6 832,9 832,9 537 542 542 1031 1041 1041
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 1667 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

Tpy6bl n3roTaBnMBatoTCA ANIMHOM — 6 M, MO 3anpocy MOryT 6bITb 3roTOBMIEHbI TPYOLI ANNHHOW 1,2,3 ... 121 18 M.




HomeHknarypa tpy6 HELYX

Tpy6bl HELYX ang MMKpOTOHHENMPOBAHUA

Tpy6bl HELY X nprMeHstoTca npy CTPOUTENLCTBE MW PEMOHTE CUCTEM BOAOCHAGXEHNS 1 BOLOOTBEAEHUS (KaHa-
nu3auum), HedpTe-ra3o-TennonpPoBOAOB U Kabesnen CBA3M B roOpoACKMX YCMOBUAX, MPU HANMNYMN BOAHbIX U TPaHC-
nopTHbIX nperpap. MNpoknagka Tpy6 HELYX mMeTtooomM MUKPOTOHHENMPOBaHUSA UM METOAOM 6ecTpaHLLEenHOM
NPOKNagKy MOXeT NPoBOANTLCA Ha rmybuHax [o 5 M 1 Ha paccTosaHUs 0o 50 M ¢ NOMOLLbIO MHEBMOMPOOOMHUKOB,
a Takxe Ha rnyéuHax fo 8 M 1 Ha paccTosiHus fo 1,5 KM € MpUMeHeHeM MUKPOLLIMTOB.

MapameTpbl CTEKNONNACTUKOBBIX TPYO A1 MUKPOTOHHENMPOBAHUA

Qinametp Tpy6bl, MM ToNWMHA CTEHKM i%i:&chTa:j Marepwan myds MakcumanbHoe Macca,
HapyHBbII BHYTPEHH MUt TpyObl, MM H/m? oceBoe ycunume, kKH Kr/m
564 500 32 CTeKNoNNaCTUK 703 115
664 600 32 50000 CTEKI0NNACTUK 964 138
776 700 38 CTeKnonnacTuk 1337 192
876 300 38 CTeKNoNNacTuK 1670 219
1090 1000 45 CTEKI0NNACTUK 2450 321
1304 1200 52 CTeKnonnacTuk 3487 441
1520 1400 60 64000 CTeKNoNNacTuK 4822 596
1736 1600 68 6054 775
1960 1800 80 cTeKnonnacTuk 9000 1099
2184 2000 92 80000 13833 1825

DOn3nKo-MmexaHMUYeCcKne xapakTepucTukm Tpyo HELYX

GRP (cTeknonnacTtuk)

Moka3sarenu 3HayeHus nokasarens | EAMHWLbI n3mepeHus |:CTeKIIOBOﬂ0KHO
HomuHanbHoe paBneHue, PN 1-32 nonnacdupHas cmona
Konbuesas xecTkocTb 2,5-10 KH/m?
MnoTHOCTb 1600-2000 Kr/m? MPOMEKYTOUHBI CNOI
Paspylatoliee HanpsiKeHre Npu cxatm (pactsmeHmm) 410 MMa Hecok
Mogynb ynpyroctvi npu pactsixeHnmn 21-41 Ma |:
Mogynb ynpyroctu npu usrmube 27-41 MMa nonuadupHan cmona
KoadhduumeHT nuHerHOoro paclumpeHmns 0,45-8,3 x10° rpaa?
KoadduumeHT Ten1onpoBoAHOCTH 0,3-0,5 Br/m’C
KoacduumeHt NyaHcoHa oceBoii (konbLeBoi) 0,22-0,29
CKOPOCTb MPOXOXAEHNA KMAKOCTY Mo Tpy6e 150 m/c
KoadhduumeHT wepoxoBaroctu 0,010
CecMUYHOCTb No WKane MSK-64 9 6anos

Tpy6bl 1 geTany Tpy6onpoBOAOB N3 KOMMNO3UTHbIX MaTepuanos «HELYX»



Tpy6bl 1 fetanu Tpyo60onpoBo/ioB
N3 KOMMO3UTHbIX MaTepunanos

CoeanHUTENbHbIE AeTanu

OTBOAbI U3 CTEKNONNACTUKA

MpuMeHsoTea Npy n3rmée TpyoonpoBoaa U N3roTaBMBaKOTCS B CTAHOAPTHLIX pa3mepax
UNn Mo creunansHoMy 3akaay.

L1

OTBog 90° 6 OTtBog 30°
L1 DN R [L1,L2]| L3 L4 L DN |L1,L2 L
¢ 500 | 630 [ 1100 | 461 | 338 | 1954 500 | 650 | 1300
4 600 | 780 [1300 | 571 | 418 [2294 600 | 700 | 1400
y 800 | 880 | 1600 | 644 | 472 | 2856 T fif)’); 800 | 800 | 1600
) o \'i' 1000 | 1080 | 1600 | 791 | 579 | 3176 ~._ 1000 | 800 | 1600
> N Q « 1200 | 1190 | 1800 | 871 | 638 | 3134 -~ 1200 | 900 | 1800
< \ ~ 1400 | 1290 | 2100 | 945 | 691 | 3692 1400 | 1100 | 2200
' - 1600 | 1580 | 2400 | 1157 | 847 | 4180 1600 | 1300 | 2600
! 1800 | 1680 | 2500 | 1230 | 900 | 4340 1800 | 1300 | 2600
‘ 2000 | 1790 | 2600 | 1311 | 959 | 4496 2000 | 1300 | 2600
1 OtBOf 60° OtBop 22° 30’

DN R JL1,L2] L3 L4 L
500 | 760 | 800 | 164 | 302 | 1574
600 | 940 | 900 | 202 | 374 [1770
800 | 1050 | 1000 | 226 | 418 | 1966
1000 | 1280 [ 1100 | 276 | 509 | 2157
1200 | 1380 | 1200 | 297 | 549 | 2355
1400 | 1480 | 1400 | 319 | 589 | 2751
1600 | 1840 [ 1600 | 396 | 732 | 3140

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

1800 | 1940 | 1700 | 418 | 772 [ 3336 1800 | 1200 [ 2400
2000 [ 2050 [ 1700 | 441 | 816 [3334 2000 | 1300 | 2600
OtBop 45° Otsop 15°

DN [ R Jut,12] 13 [ 14 | L = > DN [L1,t2] L
500 | 630 | 850 | 195 | 338 [1648 500 | 600 | 1200
600 | 780 | 900 | 241 | 418 [1736 600 | 600 | 1200

800 | 880 | 1000 | 272 | 472 |1928
1000 | 1100 [ 1200 | 341 | 589 | 2307
1200 | 1200 [ 1300 | 371 | 643 | 2501

800 | 700 | 1400
1000 | 800 | 1600
T T3 1200 | 800 | 1600
1400 | 1300 | 1500 | 402 | 697 | 2893 ' 1400 | 1000 | 2000
1600 | 1600 | 1800 | 495 | 857 | 3467 1600 | 1200 | 2400
1800 | 1700 | 1800 | 526 | 911 | 3459 1800 | 1200 | 2400
2000 | 1800 [ 1900 | 557 | 965 | 3651 2000 | 1200 | 2400

OtBop 11°15°

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




OTtBOAbI 1 [1aTPYOKM

MaTpyOKM 1 BTYNKM U3 CTEKNIONIACTMKA

naTpyboK pacTpybHbIN naTtpy6ok dnaHuesblv
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BTYJIKA «IMafKUA KOHeL, - CBOOOOHbIN dhnaHew»

BTYNKa «pacTpy6 - (PUKCUPOBaHHbLIN hriaHeL,»




Tpy6bl 1 fetanu Tpyo60onpoBo/ioB
N3 KOMMO3WUTHbLIX MaTepunanos

CoeanHUTENbHbIE AeTanu

TpoWHWUKKN pacTpybHO-dnaHueBble

«pacTpyob - rmagknii KOHeL, - CBO60HbIN (hnaHeL» «pacTpy6 - pacTpy6 - CBOGOAHbLIV (hriaHeL»

P L ‘ h

«CBOOOOHbIN hriaHel, - pacTpy6 - rMmagkuii KoHeLL»
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D1

«CBOBGOAHbBIN donaHeLl, - pacTpy6 - CBO6OAHbIN chnaHeL»

D3
D:
t

PacTpy6Hble TPOAHMKN

«[NafKNn KOHeL - rMaaKuii KOHeL, - rMagKuii KoHeL» «pacTpy6 - rMagKnii KOHeL, - rMagKuii KoHeL»
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TponHukn HELYX

®naHueBble TPONHUKM

«[MafKUN KOHEL, - CBOBOOHbIA (olaHeL, - rmagkuin KOHeL»  «CBOOOAHbIN (hnaHeL, - rafKuin KOHeL, - rMaakui KOHeL»
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Tpy6bl 1 fetanu Tpyo60onpoBo/ioB
N3 KOMMO3UTHbIX MaTepunanos

o CoeanHUTENbHbIE AeTanu
a0al

Mepexoabl CUMMETPUYHBIE (CTYNneHYaTble CoeanHEeHMs)

CYIMMETPUYHBIV pacTpyOHbInA CUMMETPUYHBIVA pacTpyOHO-dnaHLeBbIN
«[MagKuUi KoHel, - rmagkuin KoHeL» «CBOOOOHbIN hrnaHeL, - pacTpy6»
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CUMMETPUYHBIN pacTpyOHO-naHueBbIn
«pacTpy6 - CBOOOAHLIN dhnaHeL»

P L

DN1

D3
D2
I
I




[Mepexoabl HELYX

Mepexoabl acuMmeTpuyHble (CTyneH4YaTble COeANHEHUS)

aCUMMETPUYHbIN pacTpy6OHbIn acCUMMETPUYHbIN dhnaHLEeBbIN
«MagKnUi KoHel, - rmagkMii KOHeL» «CBOOOOHbIN (hriaHel, - CBOO6OOHbIN hrnaHeL,»
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«[Nagknin KoHeL, - cBO60aHbIN donaHeL,» «CBOOOLAHbIV dhnaHel, - pacTpy6»
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Tpy6bl 1 fetanu Tpyo60onpoBo/ioB
N3 KOMMO3UTHbIX MaTepunanos

HecTtaHgapTHble n3genus { ]| CoeguHUTENbHbIE AeTany

HectaHgapTtHble nsgenus

HeCTaHﬂapTHble n3penuna — n3rotaBnmBaroTCa nog 3akas, B TOM HuUCe U No YepTexXaM 3aKka3dmnka

KonnekTop

KpectoBuHbI

TpOnHUK
C nepexoAom

3arnywka

pacnpefenutens cnaHuesbin dOnenta pacnpefenvTenb pacTpybHbii Onenta

g s

KpecToBMHa HepaBHoMpoxoaHas doraHLuesas

e

KpecToBMHA accMeTpu4Has gonaHuesas KpecToBMHA accMMeTpUYHas pacTpy6Has

o

TPONHWK HEPABHOMPOXOAHbIN (PriaHLEBbLIN TPOWHUK OenuTesb NoTokKa

o

3arnyLuKa cTekrnonnacTmkosas 3arnyLiKa c naTpyokom nop craHet




®PnaHey,

MeTtop coegMHeHUs Pe3NHOBBLIMU KOMbLIAMW KOMMEH-
CUpYEeT HarpysKky Ha Tpy6y. Kpome Toro, CyLLecTBYIOT
BapvaHTbl Ans coegmHenns Tpyd HELYX co ctanbHbI-
MU Tpy6amm 1 Tpyb6amm n3 KOBaHHOMO YyryHa.

CtyneHyartoe coeguHeHune
(MepexoaHuUK)

T-o6pasHble
(nns BO3AYIIHbIX KNANaHoB)

Tpy6bl 1 feTanu Tpy6onpoBOAOB M3 KOMMO3UTHbLIX MaTepuanos «HELYX» 1 5



Tpy6bl 1 fetanu Tpyo60onpoBo/ioB
N3 KOMMO3WUTHbLIX MaTepunanos

Konogaub! HELYX

CmoTpoBsble 1 NOBOPOTHbIe Konoaubl HELYX

DN 1000-3600

D otBoAsAuWero natpybka  150-2400

Komnnexrauus: e[lnuTta AnA 3aWmuTbl OT BCAMBLITUA
e|llaxTa Konogua
*}enob

ePabouyas niouagKa

eCoeanHutenbHas mydta (ans cGOpHbIX KONOALEB)
eJlecTHMLA

eKpbllwKa

Konoaubl racutenu notoka (nepenaaHblie Konoaubl) HELYX

DN 1000-3600

D oTBogAuiero natpybka  150-2400

KomnnekTauus: e[1nuTa ANA 3alMUTbl OT BCA/LITUA
e|llaxTa Konoaua
*}enob

ePaboyas nnouaaka

eCoeauHuTtensHas mydra (ans cbopHbIX Konoaues)
eJlecTHMLA

eKpblwka

lNepexopHble Konoaubl HELYX

DN 1000-3600
D otBogAwero natpybka  150-2400

Komnnexraums: e[lnTa ANa 3alnThl OT BCMABITUA
elllaxta Konogua
*}enob
ePaboyas nnowagka
eCoeanHutenbHas mydta (415 cGOpHbIX KONOALEB)
eJlectHuua
eKpbilKa

1 6 Tpy6bl 1 feTanu Tpy6onpoBOAOB M3 KOMMO3UTHbIX MaTepuanos «HELYX»



CpaBHeHMe maTepuanos

HELYX

CpaBHeHMe CTEKNONNACTUKOBLIX TPYO ¢ Tpybamum 13 Apyrux matepumanos

Mapametp Creknonnactnk Cranb YyryH MH NMBX M3HA betoH
TennonposogHocTb, BT/m°C 0,33 52 56 0,22 0,137 0,44 0,18
YaenbHbIi Bec, Kr/m? 1,8 7,8 7,2 1 1,4 0,95 2,4
ConpoTtuBaeHne NCTvpaHuio 80 34 34 50 50 100 20
MpU UCNbITaTeNbHOW XWUAKOCTU
necok / Boga — 15/85
1 ckopoctn 10 m/cek
KoaddpuuneHt 150 90-110 120 140 140 140 100-140
Xansena-Bunbamca (c)

AbcontoTHas WepoxoBaToCTb 0,05/0,05 0,075/2,0 0,1/0,2 0,1/0,1 0,1/0,1 0,1/0,1 0,75/2,5
BHYTPEHHel NoBEPXHOCTM
cTeHoK (HoBasi/cTapas), pm
CpoK CyObi 6onee 50 ner 10 10-15 ner 20-30 net 20-50 net 20-50 net 20-50 net 15-20 net
YaaponpoyHocTb Hannydwwui Xopolas Xopoluas CpeaHss CpepHssa CpepHsn CpeaHsas
nokasarenb
06cnyxuBaHue He Tpebyetcs PerynsapHo PerynapHo Mepuogunyecku | NMepuognyecku | Mepuoanyeckn | PerynapHo
YCTOMYMBOCTb K KOPPO3#UK Ycronums Koppoaupyert, | Koppoaupyer, Yctonums Yctonums Ycronums Yctonums
Tpebyetcs Tpebyetcs
3awuTa 3awuTa
YcTonumBocTb Ycronums Ycronums Ycronyme Crapeet Crapeet Crapeer Ycronums
K ynsTpacumonety
Mopo30ocToiKoCcTb 1o -40 (-80) [0 -60 [0 -60 no-10 no-10 no-10 o -50
YcToinumBoCTL [nanekTpuk MpoBOAHMK MpoBoaHUK [nanekTpuk [unanekTpuk [Ounanektpuk | Heycroinums
K 61y} AatoLm ToKam
YcTonumBocCTb Bbicokas CpeaHss Bbicokas Bbicokas Bbicokas Bbicokas Hu3kas
K 6ro3apacraHuio
YCTONYMBOCTb K XMMUYECKM MoBbllWweHHan Bbicokas Hu3skan Bbicokas Bbicokas Bbicokas Hun3kan
arpeccuBHbIM Cpefam

BeToHHble TpyObI

nocne 3emneTpAaceHnA

CreknonnacTukoBble TpyObl
nocne 3eMieTpAaceHns

L]

BeToHHas Tpyba Tpeckaetcs

CTeknonnactukoBas Tpyba nsameHset hopmy
B COOTBETCTBUM CO CMELLEHMEM FPYHTA U He TPeCKaeTcs

Tpy6bl 1 geTanun Tpy6oNpoBOAOB U3 KOMMO3UTHBLIX MaTepuanos «HELYX»
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Tpy6bl 1 fetanu Tpyo60onpoBo/ioB
N3 KOMMO3WUTHbLIX MaTepunanos

PekomeHpauumn HELYX

PekomeHpaunm no moHTaxy

Tpy6bl HELYX MoryT npoknagbiBaTbCa HaL 3eMrien, nog 3emnen, nog Bogon, 6e3 npuMMeHeHus TpaHLen n T.4.
Bbi6op TexHonornm npoknagku 3aBUCUT OT HasHadeHus Tpybornposoaa, NPOYHOCTU TPY6, ryOuHbI 3ar0oXeHUs,
LUMPUHBI TPaHLUEN, XapakKTePUCTUKN €CTECTBEHHOrO rpyHTa, OT Hanuyusa OOMOSHUTENbHbLIX Harpy3oK M Buaa
Marepuana o6paTHON 3acbINKn. B OCHOBHOM MOHTaX OCYLLECTBIAETCHA C MPUMEHEHNEM HECKOSIbKUX CMOCO60B
YKNagKu:

e VKnagka oTKpbITbIM COCO60M;

* HapgsemHas yknagka;

e MeTogom caHaumm (NpoTackmBaHus/penanHnHra);
e  MeToaoM MUKPOTOHHENMPOBAHWUS UMK NpPOKosa.

CoeanHeHue Tpyo 1 feTaneii TpybonpoBoaa

PacTtpy6Hble Tpybbl COEOUHAKOTCS NYTEM BABUIaHWUS rMafKoro KoHua ogHow Tpy6bl B pactpy6 apyrou, Ans rep-
MeTU3aunn CTbiKa UCMONb3YETCA CreumanbHoe YyNIoTHUTESIbHOE KOMbLO.

[aHHbIA TN coeguHEeHNs NPUMEHSIETCA B HAMOPHbIX 1 6E3HANOPHbIX TPYOONPOBOAAX M PEKOMEHA0BAH AJ1s Npo-
KNagKku B «NOABWMXKHbIX» (BONOTUCTBIX, FOPHbIX U NOABOAHbLIX) FPYHTaX. LIeNIOCTHOCTbL Taknux COOpYXeHu coxpa-
HAeTcs, 6bnarogapsi BO3MOXXHOCTU TPYyOONpoBoAa OTKIIOHATCH OT LIEeHTPasibHOM OCU Ha yron o 5° 6e3 Kakux nnéo
NOBPEXAEHUN, MEHbLLUEE KOSIMHECTBO CThIKOB MO CPaBHEHWMIO C MY(PTOBbLIM COEAVMHEHUM MO3BOSIAET COKPATUTH
BPeMs Ha MOHTax Tpy6onposoga.

1 8 Tpy6bl 1 feTanu Tpy6onNpoBOAOB U3 KOMMO3UTHbLIX MaTepuanos «HELYX»



[Mpoknagka Tpy6 HELYX

OcHoBHasa cxema npoknaaku Tpy6 HELYX

MoaroToBKa TpaHLLen

MoAroToBKa rPYHTOBOTO OCHOBAHMS

Yrny6nenue nog CoeanHUTENbHYHO Y4acTb

OnyckaHue Tpy6

—

HaHeceHue ny6pukaHTa

LleHTpoBKa Tpy6bI

o,

YNNoTHEHWE 3aCbINKU HDKHER YacTy

_

CoenunHenne Tpy6 HELYX

YNnoTHEHWE 3acbinku BOKPYT TPYGbl

L~ n |
oo

3acbinka Tpyobl

— I ]

Tpy6bl 1 getanv TPy60NpoOBOAOB N3 KOMMO3UTHbIX MaTepuanos «HELYX» 1 9
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