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HELYX

inspired by nature

000 «buollnact» — poccuncKkasa MHXeHepHO-NMPON3BOACTBEHHAsA KOMMaHuA,
OAVH 13 BeayLux npousBoauTtenein Tpyb 1 eMmKocTen Ans UHXKEHEePHbIX KOM-
MYHMKALMI, a TaKKe NPOMbILLIIEHHOr0 060pyA0BaHNA M3 KOMMO3UTHbIX MaTe-
puanos. lpeanpuatne n3sectHo Ha pbiHKe ¢ 2007 roga. HapAaay ¢ BbINyCKOM
CTEK/IONNAaCTUKOBLIX n3gennn Toprosor mapku HELYX, komnaHusa ocyLiectsna-
€T KOHCTPYKTOPCKO-NPOEKTHbIE U CTPOUTENbHO-MOHTaXHble paboTbl No paspa-
OOTKe U CO3AaHUI0 MHKEHEPHDBIX CETEN U NPOMbILLIEHHOr0 060pYyA0BaAHMS.

MepedeHb paboT n ycnyr OO0 «buollnacTt»:
1) TPOEKTHO-KOHCTPYKTOPCKME N CTPOUTENIBHO-MOHTaXHbIE PaboThl MO CO34aHUI0 HAPYXKHbIX N BHYTPEHHMX
WHXXEHEPHbIX CETEN, B TOM HYUCIIE N OYUCTHBIX COOPY>XXEHUM NMPOMbILLIIEHHOIO N XO35IMCTBEHHO-ObITOBOIO Ha-
3Ha4YeHus.
2) MpounseopcTteo Tpyb n pesepryapoB (Tvna GRP 1 FRP) n3 KoMno3uTHbIX MaTepuanoB A/ XpaHeHus u
TPaHCNOPTUPOBKN XUIOKUX, TBEPAbIX N ra3000pa3HbIX BELLECTB, B TOM YUCIEe N XMMUYECKU arpeccuBHbIx. Bece
n3genus BbiryckaroTcs rnof Toprosort Mapkon HELY X.
3) PaspaboTka, N3roToBneHne U MOHTaX HeCTaHAAPTHbLIX U3LENNA MPOMbILLIIEHHOrO Ha3HAYeHWs MO TEXHU-
4eCkOMY 3a[laH1I0 3aKas4uKa.
4) HaHeceHne aHTMKOPPO3UMHOIO 3aLLUTHOrO Clost HA HOBbIE M MOBPEXAEHHbIE MOBEPXHOCTU MPOMBbILLISIEH-
HOro o6opynoBaHus N3 MeTanna u 6eToHa, a Takxe pasfin4yHbIX 34aHU U COOpPYXeHUA. BocTaHoBNeHME n3-
HOLLIEHHOIro 1 NOBPEXAEHHOIO MPOMBILLIIEHHOrO 060pYy0OBAHUSA METOAOM (DY TEPOBKU.
5) PeMOHT 1 BOCTaHOBJIEHNE MHXXEHEPHbIX CETEN Pa3IMYHOr0 Ha3Ha4YEeHUS.

AccopTumeHT npoayKumun Toprosoint mapku HELYX:

1) EmKocTHOoe o60pynoBaHve Ans MMBHEBbIX (aTMOCHEPHbIX), ObITOBLIX M MPOMBbILLIEHHBIX OHUCTHBIX COOPYXe-
HWI (NeckooTaenuTenun, 6eH30MacnooTAENUTENN, COPOLIMOHHbIE OUMBTPbI, KOHTPOSbHbIE KOMOALbI, XXUPOYSIO-
BUTENN, CENTUKM U T.4.);

2) KaHanmsaunoHHble HACOCHbIEe CTaHLuW;

3) Tpy6bl 1 geTanu Tpy6onpoBOLOB;

4) EMKOCTM crieumanbHOro Ha3Ha4eHus (noxapHble pe3epByapbl, EMKOCTU AN KACMOT U LLEenoYen, aBToLmc-
TepHbI, BaHHbI A5 raflbBaHNYECKMX U SNEKTPOTEXHNHECKMX PACTBOPOB);

5) O6opynoBaHue s BEHTUNAUMK U ra3ooTBefeHns (Tpybbl 1 getann TpyobonpoBofoB, ckpyb6epbl, abcop-
6epbl, AedneKTopbl, 6PbI3ro- 1 KanneynoBUTENM, BbITSXKHbIE U ObIMOBbIE TPYObl, ra30xoAbl).

Bcsa npopykuma Toprosor mapku HELYX cepTuduumpoBaHa v npoxoguT CTPOrur KOHTPOSbL KayecTea € MO-

MeHTa pas3paboTKU 00 CAaYM B 9KCMIyaTaLuio, OCYLLEeCTBIAETCA MHOPMALIMOHHANA U TEXHUYEeCcKas noanepxka
KIINEHTOB.

Tpy6bl 1 getanv TPy60nNpoOBOAOB N3 KOMMO3UTHbIX MaTepuanos «HELYX» 3



Tpy6bl 1 getanu Tpyob0onpoBo/i0B
N3 KOMMO3WUTHbLIX MaTepunanos

Komno3utHblie Tpy6bl HELYX

Tpy6bl 1 coegnHuTensHble getanu HELYX usrotas-
NMBalTCA M3 KOMMO3UTHLIX MaTtepuarioB Ha OCHOBE
cTeKrnonnactuka n npefHasHadyeHbl Ans TpaHCnopTu-
POBKW XWIOKUX, ra3000pasHbiX U TBEPAbIX BELLECTB.
KomnoautHele Tpy6sl HELYX o6rnagatoT noBbILLEHHON
YCTONYMBOCTBIO K KOPPO3UW, K BO3OENCTBUIO pasnny-
HbIX arpeccuBHLIX cpef, AOSNITOBEYHbl, YCMELHO MUC-
Nonb3YOTCA MPpU NPOKNagke Tpyo6onpoBogoB METOLOM
MUKPOTOHHENMpoBaHus. KoMnoauTHble Tpyobl HELYX
— 3TO NpeBOCXoAHas ansTepHaTMBa CTasbHbIM, YyryH-
HbIM, ene306eTOHHbIM 1 NNAacTUKOBbLIM TPyGaMm.

Buabl Komno3uTHbIx Tpy6 HELYX

[pon3BoacTBO

Tpy6bl HELYX narotaenvsaroTc METOOOM Herpepbis-
HOM HaMOTKWM CTEKITOBOJMIOKHA Ha crneuuarnbHble dop-
Mbl (CEpAEYHMKM) MO, YIIIOM K OCK BpaLLeHus hopMbl,
OT BeJINYMHbI KOTOPOro 3aBUCAT MPOYHOCTHbIE Xapak-
TepucTukn nsgenus. Cuctema OBONHOM NOJa4n CMO-
Nbl NO3BONSAET NapasnenbHO NPUMEHSATL CTaHAAPTHYIO
CMOry, CMOJy YCTOMYMBYIO K arpeccuBHbIM cpefam, a
TaKxe cMosy Ans 1aMUHUPOBaHUSA NoBepxHocTwH. Mpu-
MeHeHue nonumMmepbeToHa obecrneymBaeT Heobxoau-
MYIO XECTKOCTb CTEHOK U3[eNui.

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

HamoTKka Tpy6 13 KOMNO3UTHbLIX MaTeEPMaNoB
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HELYX

inspired by nature

Mpeumywectea Tpy6 HELYX

e Tpy6bl HELYX 13 cTeknonnactuka obnagatoT npoy-
HOCTbIO MeTanna U MeHbluM BecoM: 15-25% ot
Beca cTtasibHbIX TPY6 1 10% — 6ETOHHLIX TPYO6;

e Tpy6bl HELYX ycTOM4YMBbI K BO3OENCTBUIO BHELLHUX
arpeccuBHbIX U XMMWUYECKN aKTVBHbIX Cped, B TOM
yucre cynbdaToB U XNOpPUOOB;

e Tpy6bl HELYX yCcTOMYMBLI K MOroAHbIM YCIOBUAM;

e Tpybbl 1 pesepsyapbl HELYX mMoryt xpaHutbcs n
3KCNNyaTMpoBaTbCa MNpy Temnepatype OKpyXXato-
wen cpeabl ot -40°C go +40°C npwu ycrnoBumu He 3a-
Mep3aHus XUOKOCTM BHYTPU pe3epByapa;

e Paboyasn Temnepartypa Xuakoctu BHyTpu ot -80°C
no +80°C;

e Cpok akcrinyatauum nsgenuin HELY X n3 cteknonna-
CTUKa cocTtaenset 6onee 50 ner;

* YCTON4YMBOCTb K KOppo3uu, Tpybbl HELYX He nog-
BEP>XXEHbI 0O6paCTaHMIO MXOM W MIIECEHBIO, YTO CHU-
XKaeT CTOMMOCTb MNOCNenyoLLMX IKCMNyaTauMOHHbIX PaCX0n0B;

e [lponyckHas cnocobHocTb TPy6 HELYX Ha 20-25% Bbille, YeM y CTalnbHbIX TPYO TOro Xe AnameTpa;
e Ha6ntogarTcs NPaKTUYECKN MOCTOSIHHbIE TMOPaBIMYECKNE XapaKTEPUCTUKN BO BPEMEHU;
e CpaBHUTENBHO HM3Kas Macca KOHCTPYKUMIA, obrierdarolias MOHTaX WM yaelLueBnsiowas TpaHCNOPTUPOBKY;

e BhbicOKas CKOPOCTb MOHTaxa TpyOonpoBOAOB: 32 OOUH pabo4uii AeHb MOXHO NMPon3BecTn MoHTax 200-250 m
Tpy6bl HELYX onametpom 800 Mwm;

e CelCMOCTOMKOCTb — KOMMo3uTHasa Tpy6a HELYX obnagaeT BbICOKOWN CTENEHbIO CENCMOYCTOMYMBOCTM A0 9 6a-
noB no wkane MSK-64. bnarogaps pactpy6HOMy COeOVHEHWNIO MNP CMELLIEHWN FPYHTA OTKIOHEHWEe Tpy6onpoBo-
[a OT LeHTpasribHOW OCY MOXET COCTaBMATb 5°, YTO NO3BONAET pekomMeHaoBaTh Tpyosbl HELYX ana npoknagku B
NOABWXKHbIX (6ONIOTUCTBLIX, FOPHbIX, MOABOAHbIX) FPYHTAX;

e Bnarogaps ngeanbHOW BHYTPEeHHeN NoBepxHOCTU, Tpyobl HELY X no3sonstoT aKoHOMUTL A0 40% 3Heprum, pac-
XO[yeMOW Ha nepekaYKy XnakocTu Mo CPaBHEHUIO C HOBbIMU CTaslbHbIMKU Tpy6am, Ao 60% aHepruu, pacxogye-
MOW Ha nepekayky XUOKOCTM Mo CTanbHbIM Tpy6am CO CPOKOM SKCryaTauum B HECKOSNbKO NEeT U 0o 75% aHep-
rMKn, pacxonyemon Ha rnepekadky X1OKoCTh Nno ctasnbHbIM Tpy6am, NOABEPrLUMMCSH KOPPO3UU.

CneupanucTtbl HELYX oKa3sbiBatoT BCECTOPOHHIO MH(POPMALMOHHO-TEXHNYECKYIO MOAAEPXKKY NPU NPOEKTUPOBa-
HUW 1 CTPOUTESNBCTBE TPYOONPOBOAOB Pa3/IMYHOIrO HAa3HAYEHUS C NPUMEHEHMEM TPY6 U COEOMHUTENbHbIX AeTanewn
HELYX 13 KOMMNO3UTHbIX Matepmasnos.

Tpy6bl 1 geTanu Tpy6onpoBoAOB 13 KOMMO3UTHLIX MaTepuanos «HELYX» 5



Tpy6bl 1 fetanu TpybonpoBo/i0B
N3 KOMMO3UTHbIX MaTepunanos

HomeHKknatypa Tpy6

YnnomHumernbHoe Pacmpy6 CpedHsist yacmb madkuli KoHey,
KOIbUYO
- L
L
= \ DN DO D1 D2 D3 P |
N 7/ 500 | 500 | 523 | 532 | 560 | 200 | 200
600 600 627 636 670 200 200
800 800 835 844 888 220 220
8 8 T el N\ s - E 1000 | 1000 | 1043 | 1053 | 1109 | 220 220
a o) 1200 | 1200 | 1251 | 1261 | 1321 220 220
1400 | 1400 | 1460 | 1470 | 1534 220 220
1600 | 1600 | 1668 | 1860 | 1928 | 250 250
L 7 [
1800 | 1800 | 1877 | 1889 | 1961 | 300 300
2000 | 2000 | 2085 | 2097 | 2173 | 330 330
DO BHYTPEHHWII AnameTp (MPSMOIi y4acToK); L acbdexTuBHan pavHa Tpybbl;
D1 HapyxHblit anameTp (BCTaBHas 4actb) ; P anuHa pacrpyba;
D2 BHYTpeHHWit anametp (pactpy6); | AnvHa rnagKoro KoHua;
D3 HapyxHblii anameTp (pactpy6); T TONUMHA CTEHKU TPYObI

D4 HapyxHblii anameTp (NpsSMOii 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 (Mmm) 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 N3roTaBnMBakTCA QJMHOM — 6 M, MO 3anpocy MOryT 6bITb U3roTOBMIEHbI TPYObI ANIMHHOM 1,2,3 ... 121 18 m.
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HELYX

inspired by nature

Tpy6bl HELYX ans MMKPOTOHHENMPOBAHMSA

Tpy6bl HELY X npuMeHstoTca npy CTPOUTENLCTBE MW PEMOHTE CUCTEM BOAOCHAGXEHNS 1 BOLOOTBEAEHUS (KaHa-
nu3auumn), HedpTe-ras3o-TennonpoBOAOB 1 Kabesien CBA3M B rOPOACKMX YCMOBUAX, MPU HANNYMN BOAHbIX U TPaHC-
nopTHbIX nperpap. MNpoknagka Tpy6 HELYX mMeTooomM MUKPOTOHHENMPOBaHUSA UM METOAOM 6ecTpaHLLEenHOM
NPOKNagKy MOXeT NpoBOANTLCA Ha rMybunHax [o 5 M 1 Ha paccTosHUs 0o 50 M ¢ NOMOLLbIO MHEBMOMPOBGOMHUKOB,
a Takxe Ha rnyéuHax fo 8 M 1 Ha paccTosiHus fo 1,5 KM € NnpuMeHeHeM MUKPOLLIMTOB.

MapameTpbl CTEKNONNACTUKOBLIX TPYO AN MUKPOTOHHENNPOBAHUA

[lnameTp Tpy6bl, MM ToNLWMHA CTEHKM i%’l:&g;a: Marepwan myds MakcumanbHoe Macca,
HapYMHBIA BHYTPEHH MUl Tpy6bI, MM H/m? oceBoe ycunue, kKH Kr/m
564 500 32 CTEKNOoNIACTUK 703 115
664 600 32 50000 CTEKI0NNACTUK 964 138
776 700 38 CTeKIoNNacTnk 1337 192
876 800 38 CTeKNoNNacTuK 1670 219
1090 1000 45 CTeKnonnacTuk 2450 321
1304 1200 52 CTeKNnonnacTuk 3487 441
1520 1400 60 64000 CTEKN0oNIaCTUK 4822 596
1736 1600 68 6054 775
1960 1800 80 cTexnonnacTnk 9000 1099
2184 2000 92 80000 13833 1825

DOn3nKo-MexaHMYecKne xapakTepucTukm Tpyo HELYX

GRP (cTeknonnacTuk)

Mokasarenu 3HayeHus nokasarens | EAMHWLbLI n3mepeHus |:CTeKHOBOI'IOKHO
HomuHanbHoe aasnexmne, PN 1-32 nonunacupHas cmona
KonbueBas }ecTkocTb 2,5-10 KH/m?
MnoTHOCTb 1600-2000 Kr/m? MPOMEXYTOUHBIiI CNOI
PaspyLuatoliee HanpsAKeH1e Npy cxatum (pacTskeHumn) 410 MMa Hecok
Mogynb ynpyroctu npu pactaxeHunu 21-41 Ma |:
Mogynb ynpyroctu npwv usrmube 27-41 Ma nonmsdupHan cmona
KoadhdhuumeHT nuHerHOro paclumpenmns 0,45-8,3 x10° rpaa?
KoadduumeHT Ten10npoBoAHOCTU 0,3-0,5 Br/m°C
KoadduumeHt NMyaHcoHa ocesoit (KosibLeBO) 0,22-0,29
CKOPOCTb MPOXOXAEHNA KMAKOCTH M0 Tpy6e 150 m/c
KoadhduumeHT wepoxoBaroctu 0,010
CecMUYHOCTb No WKane MSK-64 9 6anos

Tpy6bl 1 feTany Tpy60npoBOAOB U3 KOMNO3UTHbIX MaTepuanos «HELY X» 7



Tpy6bl 1 fetanu TpydéonpoBo/i0B
N3 KOMMO3UTHbLIX MaTepunanos

OTBOAbLI N3 CTEKNONNACTUKA

[MpuMeHsoTea Npy U3rmée TpyoonpoBoaa U N3roTaBMBalOTCA B CTAHOAPTHLIX pa3mepax
WK No creumansHoOMy 3akaay.

L1

OtBOA 90° 6 OtBop 30°
L1 DN R |L1,L2| L3 L4 L DN |L1,L2 L
¢ 500 | 630 | 1100 | 461 | 338 | 1954 500 | 650 | 1300
"\ 600 | 780 | 1300 | 571 | 418 | 2294 600 | 700 | 1400
800 | 880 | 1600 | 644 | 472 | 2856 T ifjg 800 | 800 | 1600
- \'?' 1000 | 1080 | 1600 | 791 | 579 | 3176 L 1000 | 800 | 1600
> \ | Q 3 1200|1190 | 1800 | 871 | 638 | 3134 - 1200 | 900 | 1800
& \ o 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
L1 OTtBog 60° OTBOA 22° 30’

DN R [L1,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
OTBOA 45° OTBOA 15°

DN R [L1,L2] L3 L4 L
500 | 630 | 850 | 195 | 338 | 1648
600 | 780 | 900 | 241 | 418 | 1736
800 | 880 | 1000 | 272 | 472 | 1928
1000 | 1100 | 1200 | 341 | 589 | 2307
1200 | 1200 | 1300 | 371 | 643 | 2501
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

DN |L1,L2] L
500 | 600 |1200
600 | 600 | 1200
800 | 700 | 1400
1000 | 800 | 1600
1200 | 800 | 1600

OTBOA 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

8 Tpy6bl 1 feTanu Tpy6onNpoBOAOB U3 KOMMO3UTHbLIX MaTepuanos «HELYX»



HELYX

inspired by nature

MaTpyOKN 1 BTYNKM U3 CTEKNONNACTMKA

naTpyboK pacTpybHbIN naTpy6ok dnaHuesblf
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BTYNKa «rmagkumn KoHeL, - CBO6OOHbIN hrnaHeL,»
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BTYNKa «pacTtpy6 - (PMKCUPOBaHHbLIN hriaHeL»

dhnaHel, cBO6OOHbIN CTEKSIONIACTUKOBBIN

P

! .QT

s

L oo

9

Tpy6bl 1 geTany Tpy6onpoBOAOB N3 KOMMO3UTHbIX MaTepuanos «HELYX»



Tpy6bl 1 getanu Tpyoé0onpoBo/i0B
N3 KOMMO3UTHbIX MaTepunanos

TpoWHMKKN pacTpybHO-dnaHueBble
«pacTpy6 - pacTpy6 - CBO6OAHbIN (hnaHeL»

«pacTpy6 - rMajKnin KOHeL, - CBOOOHbIN draHeL,»

| -
onz |
S
|
|
I

D3
D

D3
D:

p

D3

PacTpybHble TPOMHUKM
«pacTpy6 - rMagkuii KOHeL, - rMafKuii KoHew»

«[NajKui KOHeL, - raaKuii KOHeL, - rMagKuin KoHeL»

I
I
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®naHueBble TPONHUKM

«[MafKU KOHeL, - CBOGOOHbIA (oaHeL, - rmagKuin KOHeL»  «CBOOOAHbIN (hnaHeL, - rafgKuin KOHeL, - rMaakui KOHeL»

D1
T
D1

«CBOOOAHbIV donaHeL, - cBO60OHbIV (hnaHeL, - rMafKuii KOHeL»  «CBOBOLHBIN (onaHel - rMafKuii KOHeL, - CBOO0HbIN dhraHeL»
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Tpy6bl 1 getanu Tpyoé0onpoBo/i0B
N3 KOMMO3UTHbIX MaTepunanos

Mepexoabl CUMMETPUYHbIE (CTYNeHYaTble COeANHEHUS)

CYIMMETPUYHBIV pacTpyOHbIn CUMMETPUYHBIV pacTpyOHO-dnaHLeBbIv
«[NagKnUi KOHeLl, - ragKuin KoHeL» «CBODOOOHbIN (hrnaHeL, - pacTpy6»

P

D1
I
| ont
]
|
|
|
I
|
I
|
I
|
|
T
DN2
DNt
T
DN2

CUMMETPUYHbIN dolaHLEBbIN CUMMETPUYHbIN doNaHLEeBbIN
«[Nnagknin KOHeL, - CBOBOAHbIN donaHeL,» «CB0O6OOOHbIN (hraHel, - cBO60OHbIN hraHew,»

DN1

D1
|

CUMMETPUYHBIA PacTPyOHbIN CYIMMETPUYHBIVA pacTpyOHbInA
«[MafKnin KoHel, - pacTpy6» «pacTpy6 - rnagkum KoHeL»
—— \
—— —
CUMMETPUYHbIN doNaHLUEeBbIN CUMMETPUYHBIN PacTpyOHbIN
«CBOOOOHbIN thrnaHel, - ragkuii KoHeL» «pacTpyb - pacTpy6»

DNt
| onz
T

|
D1
D;
D;

CUMMETPUYHBIN pacTpyOHO-naHueBbIn
«pacTpy6 - cBOOGOHLIN hriaHeL,»

P L

DN1

D3
D2
I
I
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Mepexoabl acMMMeTpUYHbIe (CTyneHYaTble COeANHEHUS)

aCUMMETPUYHbIN pacTpy6OHbIn aCUMMETPUYHbIN thaHLEBbIN

«[MagKnUi KoHel, - rmagkmuii KoHeL» «CBOOOHbIN (hriaHel, - cBOO6OOHbIN (hriaHew,»
_ \ ‘

ACUMMETPUYHbIN oriaHLEBbIN aCYIMMETPUYHbIV pacTpy6bHO-dnaHLeBbIv

«[Nnagkni KoHeL, - cBO60aHbIN donaHeL,» «CBOOOAHbIV dhnaHel, - pacTpy6»

h L P

|

D1
T
i
| DN1
t

| DN2

aCVIMMETPUYHBIVA pacTpyOHbInA aCYIMMETPUYHbIVA pacTpyOHbInA
«[Nnagkuin KOHeL, - pactpy6» «pacTpy6 - rmagknin KoHew,»
] ‘ L P P L ]
= \ -
ACUMMETPUYHbIN oriaHLEBbIN aCYIMMETPUYHBIV pacTpyOHbIN
«CBOOOAHbIN chrnaHeL, - rMagknin KoHeL,» «pacTpyb - pacTpyb»

| DN2
T
I
|
D2
D3
D2
| DN1
t
!
Tonz
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Tpy6bl 1 getanu Tpyoé0onpoBo/i0B
N3 KOMMO3UTHbIX MaTepunanos

HectaHgapTtHble nsgenus

HeCTaH,ﬂapTHble n3aoenua — n3rotTaBnBaroTCcAa Nnoa 3akas, B TOM HMUCTe U MO HepTexam 3aka34nka

Honnektop

KpecTtoBuHbI

TpOnHUK
C nepexoom

3arnyuka

pacnpepenuTens draduesbin dnenta pacnpegenuTesnb pacTpyoHbin dneiTta

gin b

KpecTOBMHa HepaBHOMpPOXoaHas doraHLueBas

KpecToBMHA accMeTpu4Has goraHLuesas KpecToBMHa accMMeTpUYHas pacTpybHas

ar g

TPONHWUK HEPABHOMPOXOAHbLIN (PriaHLEBbLIN TPOWHWK OenuTerb NoToka

3arnyLKa CTeKnonnacTnkoaas 3arnyLika ¢ naTpyokom nog cpraHed,
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dnaHey TpyObl A1 OTKAYKM FPpA3M

MeToa coegnHeHVs pe3MHOBbIMU KOSbLI@MU KOMIEH-
cupyeT Harpysky Ha Tpyby. Kpome Toro, cyLiecTBytoT
BapuaHTbl aAna coeamHeHusa Tpy6 HELYX co ctanbHbI-
MU Tpy6amu 1 Tpyb6amm U3 KOBaHHOro YyryHa.

CTyneH4yaToe coegumHeHune T-o6pasHble
(MepexoaHUK) (nns BO3AYIIHbIX KNANaHoB)
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Tpy6bl 1 getanu Tpyoé0onpoBo/i0B
N3 KOMMO3UTHbIX MaTepunanos

CmoTpoBble 1 NOBOPOTHbIE Konoaubl HELYX

DN
D otBOAALLErO NATPy6Ka

Komnnektauus:

.-

1000-3600
150-2400

e[nnTa AN 3aLnThl OT BCMABITUA

e|llaxTa Konoaua

*}enob

ePaboyas nnouaaka

eCoeanHutenbHas mydTa (415 c6OpHbIX KONOALEB)
eJlecTHuua

eKpblwka

Konoaubl racutenu notoka (nepenaaHblie Konoaubl) HELYX

DN
D otBOAAUWLErO NATPyOKa

Komnnektayms:

[NepexopHble Konoaubl HELYX

DN

D oTBopgAwLero natpyoka

KomnneKkrauus:

1000-3600
150-2400

o[1nuTta ANs 3aumTbl OT BCM/ILITUS

e|llaxTa Konogua

*}Kenob

ePaboyas nnouaaka

eCoeanHutenbHas mydta (a1 c60pHbIX KONOALEB)
eJlecTHMUA

eKpbiwKa

1000-3600
150-2400

e[1nuTa ANA 3alUThl OT BCALITUA

elllaxta Konogua

*}enob

ePaboyas nnowagka

eCoeanHutenbHas mydta (415 c60pHbIX KONOALEB)
eJlectHuua

eKpbilwKa

1 6 Tpy6bl 1 getanv TPy60npoOBOAOB N3 KOMMO3UTHbIX MaTepuanos «HELYX»
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CpaBHeHMe CTEKNONNACTUKOBLIX TPY6 ¢ Tpyb6amu 13 Apyrux matepmanos

[Tapametp Creknonnactnk Cranb YyryH nH [BX M3HA betoH
TennonpoBoAHOCTb, 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
MpY UCNbITATENBHOW XUAKOCTU
necok / Boga — 15/85
1 ckopoctn 10 m/cek
Koadduunent 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/crapas), ym
CpOoK CyObi 6onee 50 ner 10 10-15 ner 20-30 net 20-50 net 20-50 net 20-50 net 15-20 net
Yaaponpo4yHoCTb Haunyywui Xopouas Xopoluas CpegHsas CpepHss CpepHsn CpeaHsas
nokKasaresb
06cnyxuBaHue He Tpebyetcs PerynapHo PerynapHo Mepuogunyeckn | Nepurogunyecku | Meproanyeckn | PerynapHo
YCTOMYMBOCTb K KOPPO3¥K Ycronums Koppoaupyert, | Koppoaupyer, Yctonums Yctonums Ycronums YcTonums
Tpebyetcs Tpebyetcs
3awmTa 3awmTa
YcTonymBocTb Ycronums YcTonums Ycronuns Crapeer Crapeer Crapeer Yctonums
K ynbTpacumonety
Mopo30cToiKoCTb 10 -40 (-80) [0 -60 [0 -60 no-10 no-10 no-10 o -50
YcTonumBoCTb [naneKTpuk [MpoBOAHUK [poBoAHMK AvnaneKTpuk [naneKTpuk [unanekTpuk | Heyctoiuns
K 611y} aatoL MM TOKam
YcTonumBoCTb Bbicokas CpepHss Bbicokas Bbicokas Bbicokas Bbicokas Hu3kas
K 6ro3apacraHuio
YCTOMYMBOCTb K XMMUYECKN [ToBblWweHHas Bbicokas Hu3kas Bbicokas Bbicokas Bbicokas Hu3kas
arpeccuBHbIM Cpefam

BeToHHble TpYObI

nocne semneTpAaceHnA

CTeknonnacTukoBble TpyObl
nocne 3eMieTpAaceHns

]

BeToHHas Tpyba Tpeckaerca

CreknonnactukoBas Tpyba nsameHset opmy
B COOTBETCTBUM CO CMELLEHMEM FPYHTA U He TPeCcKaeTcs

Tpy6bl 1 feTany Tpy60npoBOAOB U3 KOMNO3UTHbIX MaTepuanos «HELY X»
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Tpy6bl 1 fetanu TpybonpoBo/i0B
N3 KOMMO3UTHbIX MaTepunanos

PeKomeHAaLMM MO MOHTaXy

Tpy6bl HELYX MoryT npoknagbiBaTbCs Haf 3eMrien, nog 3emnen, nog Bogon, 6e3 npuMMeHeHus TpaHLen n T.4.
Bbi6op TexHonornm npoknagky 3aBUCUT OT HasHavYeHus Tpyoornposoaa, NPOYHOCTU TPY6, ryOuHbI 3aroXeHuUs,
LUMPUHBI TpaHLUen, XapakTepUCTUKN eCTECTBEHHOrO rpyHTa, OT Hanu4yms LOMOSHUTENbHBLIX Harpy3ok u suaa
mMartepuana o6paTHON 3acCbINKn. B OCHOBHOM MOHTaX OCYLLECTBAETCHA C MPUMEHEHNEM HECKOJIbKUX CMOCO60B
YKNagKu:

* VYKknagka oTKpbITbIM CNOCO60M;

e HapgsemHas yknagka;

e MeTogom caHaumm (MpoTackMBaHus/penaHuHra);
e MeTOoOOM MUKPOTOHHENMPOBAHWUS U NPOKona.

CoeanHeHue Tpyo 1 aetaneii TpybonpoBoaa

PacTpy6Hbie Tpybbl COEAMHSAIOTCA NYTEM BOABUraHUS rnagkoro KoHua ogHon Tpy6bl B pacTpy6 apyrou, ang rep-
METM3aUnn CTbiKa UCMOMb3YETCH cneumanbHoe YNoTHUTENbHOE KOSbLO.

[aHHbIN TN coeanHEHNs MPUMEHSETCS B HANOPHbIX M 6e3HanopHbIX TPy6onpoBoAax U peKoMeHOoBaH ans npo-
KNagKku B «NOABWMXKHbIX» (BONOTUCTBIX, FOPHbIX M NOABOAHbLIX) FPYHTaX. LIeNoCTHOCTbL Taknx COOpYXeHu coxpa-
HAeTCs, 6narogapsi BO3MOXHOCTM TPYOONpPOBOAa OTKITOHATCA OT LeHTPasibHOM OCK Ha yros 0o 5° 6e3 Kakmx nnméo
NoBpeXAEeHWN, MEHbLLEE KONMMYECTBO CTbIKOB MO CPaBHEHMIO C My(PTOBbIM COEAUHEHMM MO3BONISET COKPaTUTb
BPeMS Ha MOHTaX TpybonpoBoaa.

1 8 Tpy6bl 1 getanv TPy60npoOBOAOB N3 KOMMO3UTHbIX MaTepuanos «HELYX»
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OcHoBHasa cxema npoknaaku Tpy6 HELYX

MofroToBKa TpaHLwen lMoAroToBKa rpyHTOBOrO OCHOBAHNA Yrny6neHue nog COeSNHUTENbHYIO YaCTb

OnyckaHue Tpy6 HaHeceHue nybpukaHTa CoeanHeHne Tpy6 HELYX

L

LieHTpoBKa TPYGbI YNNOTHEHNE 3aCbINKN HIKHEN YacTu YNNOTHEHWE 3aCbINKN BOKPYT TPyObl

- [N

3acbinka Tpy6bl

- I —
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