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HNCIIOJIb30BAHUE CTEKJIOIIJTACTUKOBBIX
TPYbB B CEJIbCKOXO3AUCTBEHHOM BOJOCHABXEHUU

I]eny: packpelTHE IPEUMYLIECTBA HCIOIb30BAHUS CTEKJIOIUIACTUKOBBIX (KOMITO3UT-
HBIX) TPYO IPU MPOEKTUPOBAHUU U CTPOUTEIBCTBE BOAOBOJOB JUISl CEIbCKOXO3SIHCTBEHHOIO
BOlocHAOXeHusl. Mamepuanst u memooOvl: PUBEICHO ONMCAaHUE MaTephalla KOMIO3UTHBIX
TpyO, UX KJIacCH(UKAIHA, CIOCOOBI H3TOTOBJICHUS, 00JIACTH TPUMEHEHHSI, COOTBETCTBUE Pa3-
JUYHBIM TPEeOOBAHUSAM, CpPaBHEHHE XapaKTEPUCTUK KOMITO3UTHBIX M CTaIbHBIX TPYO
IIPY CTPOUTENILCTBE U IKCIUTyaTauuu. MeToaMu CIyXKHWJIM aHalu3, CUHTEe3, cpaBHeHue. ['ua-
paBnuyeckuid pacuer BbinojiHeH B coorBerctBuu ¢ CII 40-102-2001, CII 40-104-2001,
CII 31.13330.2012. Pe3ynsmamal: ioka3zaH MpuMep MpeIBapUTEILHOTO pacueTa Ajsi BhIoopa
JaMeTpa HAMOpPHBIX TPyO W3 CTEKIOMJIacThKa. B pe3ynbTare CpaBHEHHS XapaKTEPUCTUK
CTaJIbHBIX TPYO € SMOKCUAHBIM MTOKPBITUEM U CTEKJIOIJIACTUKOBBIX OYEBHIHO IPEUMYILIECTBO
MOCIEAHHUX MO CPOKY dKcryaranuu (25 u 50 net) u no yaenbHoMy Becy (7,85 u 1,9 r/em?® co-
OTBETCTBEHHO). Pa3Huiia B 3arparax Ha pPEMOHT M JEMOHTaX CpaBHUBAaeMbIX TpyO
5400 py6./m, a mpu 3amMeHe TpyO CTEKIOIIACTUKOBBIMH Ha ydacTke ainHoil 1000 M sK0oHO-
mudeckuii dpdexr pasen 5400000 py6. ITocnme 3ameHBI ydacTKa CHCTEMBI BOJOCHAOKEHUS,
COCTOSIIIETO U3 CTAIBHBIX TPYO, TpyOaMu M3 KOMIO3UTHOTO Matepuana (1o ganHbiM MVYTI
«BnaauMupBoI0KaHaI») CHU3WINCH 1oTepu Hanopa Ha 0,66 M 1 BbIpoc pacxon Bojs! Ha 30 j/c,
wi Ha 7,1 %. Beleoowi: ipu BeIOOpE MaTepHana TpyO AJIs CeIbX03BOJIOCHAOKEHUS Tpejia-
raercsi OTaaTh MPEUMYIIECTBO TpyOaM M3 KOMIO3MTHOTO Marepuana, B T. Y. U3 CTEKJIOIUIa-
cTuKa. X HECI0’)KHO MOHTHUPOBATh, OHU YCTOMUYMBBI K KOPPO3UU U XUMHUYECKUM BO3JIEHCTBHU-
M, pa3pelIeHbl CAHUTAPHBIMM HOPMaMU M MMEIOT OOJbLIONW CpoK rogHoctd. C MOMOIIBIO
TaOJINL JUIsl TUAPABINYECKOIO pacueTa BOJOIPOBOAHBIX TPYO U UMEIOLINXCS JaHHBIX 3aBOJA-
W3TOTOBUTEINSL HECJIOXKHO CJENIaTh IPEIBAPUTENBHBIN THAPABINYECKHI pacdyeT HalopHOTro
TpyOonpoBoja. [Ipumep mpakTUYECKOro HCHOJB30BaHMS CTEKJIOIUIACTUKOBBIX TPYO HpH 3a-
MEHE y4yacTKa MarkcTpajJbHOro TpyOONpOoBOAa M MX PACXOAHO-HANOPHBIE XapaKTEPUCTUKU
MOKA3bIBAIOT, YTO NPHU OJUHAKOBOM HAamope BOJbl B 3aMEHEHHBIX TpPyOaxX yBeIUYHMBAaETCA
UX MPOITYCKHasi CHOCOOHOCTb.

Kntouegvie cnoga: cenbCKOXO3SIICTBEHHOE BOJOCHA0KEHUE; KOMIIO3UTHBIE TPYOHI;
CTEKJIOIIACTUK; KOPPO3HSI; )KECTKOCTh TPYO; pacxo/i; Harop.
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FIBERGLASS PIPES APPLICATION
IN AGRICULTURAL WATER SUPPLY

Objective: describing the advantages of using fiberglass (composite) pipes in design and
construction of waterway for agricultural water supply. Materials and Methods:
the description of the composite pipes material, their classification, manufacturing methods,
fields of applications, compliance with various requirements, a comparison of composite and
steel pipes characteristics during construction and operation is given. Analysis, synthesis and
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comparison were the methods used. The hydraulic calculation was performed in accordance
with Sanitary Rules 40-102-2001, SR 40-104-2001, SR 31.13330.2012. Results: an example
of preliminary calculation for choosing the diameter of fiberglass pressure pipes is given.
As aresult of comparing the characteristics of epoxy coated steel pipes and fiberglass pipes,
the advantage of the latter in terms of service life (25 and 50 years) and specific density
(7.85 and 1.9 g per cm?, respectively) is obvious. The difference in the costs of repair and
dismantling of the compared pipes is 5400 rubles per m, when replacing the pipes with
fiberglass ones on a 1000 m long section, the economic effect is equal to 5400000 rubles.
After replacing a section of water supply system consisting of steel pipes with composite
pipes pressure losses decreased by 0.66 m and water consumption increased by 30 I per s,
or 7.1 % (according to the data of Municipal Unitary Enterprise “Vladimirvodokanal”). Con-
clusions: when choosing pipe material for agricultural water supply, it is proposed to give
priority to composite pipes, including fiberglass. They are easy to install, they are resistant
to corrosion and chemical exposure, are allowed by sanitary standards and have a long
application time. Using tables for hydraulic calculation of water pipes and the available
manufacturer's data, it is easy to make a preliminary hydraulic calculation of the pressure
pipe. An example of the practical use of fiberglass pipes when replacing a section of the main
pipeline and their head-pressure characteristics show that their discharge capacity in the re-
placed pipes increases at the same water pressure.

Key words: agricultural water supply; composite pipes; fiberglass; corrosion; pipe
stiffness; flow rate; pressure.

BBenenne. BomocHaOxeHHE CEIbCKOXO3AMCTBEHHBIX OOBEKTOB HMEET
OOJBIIIOE 3HAYEHHE JIJISl YCTEIIHOTO PAa3BUTHSI BCEX OTPACIIEH CEeIbCKOXO3SIMCT-
BEHHOT'O MPOU3BOJICTBAa. B HacTtosiiee Bpemsi B 00JaCTH BOJOCHAOKEHUS CEJIb-
CKOW MECTHOCTH HAMETWJIACh TEHJICHIIMS K YBEJIWYEHUIO JOJU CTPOUTEIHCTBA
BOJIOTIPOBOJIOB KOMMYHAJIbHO-OBITOBOTO HA3HAYEHUS JUIsI KPYITHBIX HACEJIEHHBIX
MyYHKTOB U JIOKAJIBHBIX CHUCTEM BOJOCHAOXKEHHMS JJIsi KPECThIHCKUX ((epmep-
CKMX) XO03sUCTB [1].

OcHOBHOI1 MPOOJIEMOI IKCIUTyaTalliy 3aKPBITHIX BOJIOBOJOB JIJISi CEJIb-
CKOXO3SMCTBEHHOTO BOJOCHAOXKEHUS SIBJISETCS MX OBICTPOE CTapEeHHE U BO3-
HUKHOBEHHE KOPPO3HMOHHBIX MpolieccoB. M30exaTh pa3pylUTeIbHBIX MPOIieC-
COB WJIM CHU3WUTHh UX BO3MOXKHO TPHU MPABHILHOM BBIOOpE MaTepuana Tpyo [2].
Ha coBpemeHHOM 3Tare 3TO MOTYT OBITh TPYOBI U3 KOMIIO3UTHOI'O MaTepHaa,
KOTOpbI€ 00JaJal0T BBICOKOM MPOYHOCTHIO M IIUPOKO MPUMEHSIIOTCS BO BCEM
mupe. [IpenmyriecTBa UCMONB30BAHUS TAKUX TPYO: Majblid BEeC, HETPUXOTIIH-
BOCTh MOHTaXka W COKpaIlleHUE 3aTpaT Ha BOCCTAHOBUTEIbHbBIE PAOOTHI BCIIECACT-
BHE KOHCTPYKTHUBHBIX OCOOCHHOCTEH TPyO, YCTOWYUBOCTh K KOPPO3UH U XUMHU-

YECKOMY BO3JIEHCTBUIO, OTCYTCTBHE HEOOXOAMMOCTH TMPOBEIACHUS 3aIUTHBIX
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MEpOIPUATUNA, OTCYTCTBHE OTJIOKEHHUM HAa BHYTPEHHEH MOBEPXHOCTH, CPOK
ciy0sb1 10 50 net [3].

Marepuanbl U Metroabl. KoMno3uTHble TPyObl — U3JIENUs, CO3JaHHBIC
M0 KOMIIO3UTHOM TEXHOJIOTUU M3 JIBYX W Oosiee MaTepuanoB. Matepualbl pas-
HOOOPAa3HbBI U B OT/IEJIBHOCTH COXPAHSIIOT CBOM HEU3MEHHBIEC CBOMCTBA, HO TIPU UX
COCIMHEHUH C MOMONIBI0 HOBEUIINX TEXHOJOTHM 00pa3yercsi KOMIUIEKC, B KO-
TOPOM OHM MPUOOPETAIOT HOBBIE CBOMCTBA, OTJIMYHBIE OT CBOMX COCTABIISIONINX.
OCHOBHOE TIPEUMYIIECTBO MHOTOCJIOMHBIX KOMITO3UTHBIX TPYO B CUCTEME BOJIO-
CHA0XEHHUS — 3TO Majiasi KUCIOPOIOMPOHUIIAEMOCTh U TOBBIIICHHAS TPOYHOCTh
Ha pa3pbiB B COYETAHUH C THOKOCTBIO U KOPPO3UIHON CTOMKOCTHIO. Yalie Bcero
KOMITO3UTHBIE TPYOBbI MPOU3BOJAT U3 CIEIUATBHOTO BOJIOKHA M MPOMUTHIBAIOT
CIEIMAJIBbHON CMOJION. B 3aBHCHMMOCTH OT IEJIEH MCIIOJB30BAaHUSI BOJOKHA MO-
I'yT ObITh 0a3aJbTOBBIMH, CTEKJITHHBIMU, YIJIEPOJAHBIMU, @ CMOJIBI — MOJUAUP-
HBIMH, STIOKCUTHBIMU WU PeHONbHBIMU [4]. CTEKIOBOJIOKHO — OJUH U3 CAMBIX
JIEMIEBBIX U JOCTYMHBIX MaTepuanoB. [IpenmyiiecTBO TpyO M3 CTEKIOBOJIOKHA
(CTEKJIOIJIACTUKOBBIX) B TOM, YTO OHU MOTYT M3TOTaBIMBATHCS C PA3TUYHBIMU
MEXaHUYECKMMHU CBOMCTBAMH B 3aBUCUMOCTH OT YKJIQJKU W TOJIIWHBI HAKIIAIbI-
BaeMOIo BOJIOKHA. X MeXxaHWYECKHE XapaKTePUCTUKU 3aBUCIT OT METOJa apMu-
pOBaHUs, YKJIAJKa BOJIOKOH MOXET IIPOUCXOIUTh BJIOJIb OCH U BOKPYT HEE C pa3-
JUYHBIMM YHUCJIAMU MOBTOPHOCTU. MBrOTOBICHHBIE CTEKJIOIUIACTUKOBBIE TPYObI
JIOJDKHBI COOTBETCTBOBATH TeXHUUIeckuM ycnoBusm [OCT P 53201-2008".

CTeKIIoIIacCTUKOBBIE TPYOBI JJIs1 BOJAOCHA0KEHUS BBITTOIHSIOT BCE TPEOO-
BaHMs rUrHeHmdeckoro Hopmarusa IH 2.3.3.972-2000° 1 COOTBETCTBYIOT TPY-

0aMm, KOHTAKTUPYIOLIUM C MTUTHEBON BOOU.

"TOCT P 53201-2008. Tpybsl CTEKTOMIACTHKOBbIE W (GUTHHTH. TeXHHUCCKHe
ycnous. — Beea. 2010-01-01. — M.: Crangaptundopm, 2010. — 38 c.

? I'uruena muranms. Tapa, Iocy/1a, yIakoBKa, 060PYIOBAaHHE M APYTHe BUIBI POLYK-
[IUH, KOHTaKTUPYIOIINE C MHUIIEBBIMA TPOAYKTaMu. [IpenenbHO MOIMyCTHMBIE KOJIMYECTBA
XUMHUYECKHX BEIIECTB, BBIJCISAIONIMXCS M3 MaTepHalioB, KOHTAKTHPYIOUIMX C MUILEBBIMU
nponykraMu. ['mruennyeckne Hopmatussl: I'H 2.3.3.972-2000: ytB. I'n. roc. canurap. Bpa-
yoM Poc. ®enepannn 29.04.00: BBen. B aeiicreue ¢ 01.08.00. — M.: denep. uentp I'occan-
snuaHaazopa Munsapasa Poccun, 2000. — 64 c.
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B Hacrosiiee BpeMst pa3pab0TaHbl TPU OCHOBHBIX KOHCTPYKIITMOHHBIX TH-
Ma CTEKJIOIJIACTUKOBBIX TPyO: OAHOCIOWHBIC, IBYXCIOWHBIE U MHOTOCIIONHBIE.
Kaxp1ii KOHCTPYKIIMOHHBIA THUIT TTOCTOSHHO MOJICPHU3UPYETCS C MCMOJIb30Ba-
HUEM HOBBIX MaTEpHUaJOB, U COOTBETCTBEHHO COBEPIICHCTBYETCS TEXHOJOTHUS
U3rOTOBIIEHUS. B cHcTeMe MUThEeBOro BOJIOCHA0XKEHHS IIMPOKO HUCIOIb3YIOTCA
KJIACCUYECKHE OJTHOCIOMHBIE CTEKIIOIIIACTUKOBBIE TPYObl. CTeHKa Takoi TpyObl
MMEET WHEPTHYIO BBICOKONPOYHYIO CTPYKTYPY M COCTOUT M3 ABYXKOMIIOHEHT-
HOTO KOMIIO3UTa «JIaliHEpa», KOHCTPYKLMOHHOI'O CTEKJIOIIACTUKOBOTO CIIOS
¥ BHEIITHETO cJIos (resibkoyTa). BHYTpeHHss TOBEPXHOCThH TPYOBI C IBYXKOMIIO-
HEHTHBIM KOMIIO3UTOM «JIaiiHEp» uMeeT Tonmuny oT 0,2 no 0,8 mm. Ha3znaue-
HUE JIBYXKOMIOHEHTHOIO KOMITO3UTa — CHU3UTh KOA(DPUIIMEHT THAPABINYECKO-
IO CONPOTHUBIIEHUSI BHYTPU TPyObl M OOECHEUNUTh €€ COOTBETCTBHE CAHUTAPHO-
TUTHEHUYEeCKUM HOpMaM. OH COCTOMT M3 HHU3KOIUIOTHOTO CTEKJIOCOJEP KAIIEro
Marepuala, MPONUTAHHOIO 3MOKCUIHBIMUA CMOJIAMH, COJIEPKaHUE KOTOPBIX JOC-
turaet 60—70 % ot oOmielt Macchl, YTO MO3BOJISIET TAKXKE YBEJIMUYUTH XUMHUE-
CKYIO CTOMKOCTB TpyObl. KOHCTPYKIIMOHHBIN CTEKIOMIACTUKOBBIN CIOW COCTOUT
U3 CTEKJITHHBIX HUTEH, MPONMUTAHHBIX CBSA3YIOIMIUMH CMOJAMH, U 00CCIICUHBACT
MEXaHUUYECKYI0 MPOYHOCTh MPU BO3ACHCTBUM BHEIIHUX M BHYTPEHHUX HArpy-
30K. BHemHuit cioit (TebkoyT) 00ecreunBaeT CTOMKOCTh K BO3JEHCTBUIO Biia-
', aTMOC(EPHBIX SBJICHUM, YIbTPAPHOIECTOBBIX JTyUeh U XUMHUYECKUX BEIICCTB.
K nmpeumyiectBaMm OJHOCIONHBIX CTEKJIOIJIACTUKOBBIX TPYO TaK:Ke MOKHO OT-
HECTH TO, YTO CBOWCTBAa BHYTPEHHEH MOBEPXHOCTU TPYObl YBEIMUMBAIOT CKO-
POCTh MOTOKA MOJIaBa€MOM BOJABI U MPEMSATCTBYIOT 3aPACTAHHUIO OTJIOKEHUSIMU
MOMEPEYHOro ceueHusi. B pesynbrare MOSBISETCS BO3MOMKHOCTH NPUMEHSTH
TpyObl MEHBINIETO JUaMETpa U CHUXKATh DHEPro3arparbl Ha paboOTy HACOCOB.
JlaHHBIE CTEKJIOIUIACTUKOBBIE TPYObI HE MOJIBEPKEHBI KOPPO3HUH, 00JIaJal0T Ma-
JBIM YJIETBHBIM BECOM M HE TPEOYIOT CHEIHAIBHBIX 3alUTHBIX MOKPBITHH.

JIByXCIIOMHBIE U TPEXCIIOWHBIE CTEKJIOTUIACTUKOBBIE KOHCTPYKIIUU TPYO TIpUMe-
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HSIOTCSL B OCHOBHOM ISl TPAHCHIOPTUPOBKU HEPTEHPOIYKTOB U Ta30CoAepika-
mux cpen [S].

CTeKIOoIIaCTUKOBBIE TPYOBI IS CEIbX03BOIOCHAOKEHHS KITaCCH(PHUITU-
PYIOTCSL IO >KECTKOCTH, HOMUHAJILHOMY JIaBJICHUIO M BHYTPEHHEMY JIUaMET-
py [6]. XKecTKoCTh CTEKIIOMIACTUKOBBIX TPYO — OCHOBHAsI XapaKTEPUCTUKA, KO-
TOpasi YKa3blBA€T HA CHOCOOHOCTh TPYOBI BBIAEPKUBATh CTATUYECKOE M JTUHA-
MUYECKOE BO3JICHCTBUE TPYHTA U ABUKEHUS TPAHCIIOPTA, & TAKKE OTPHUIATENb-
HOE BHYTpeHHee AaBiieHHe. JKeCTKOCTh TpyObl ONpeesieT U TONIIHNHY €€ CTeH-
k. Uem Tosle CTEHKa, TEM BBIIIE KECTKOCTh U CIHOCOOHOCTh K COINPOTHUBIIE-
HUIO Harpy3Kam.

B Tabmuue 1 mpuBeneHbl MOKa3aTeNld >KECTKOCTH TpPyO, pa3/ielieHHbIE
Ha KJIACChI, B pa3HbIX cuctemax cranaaptuzanuu (ISO, DIN, ASTM) [7].

Taoimua 1 — Iloka3zaresu Kiiacca »KeCTKOCTH TPYO B pa3IMYHbIX CHCTEMAaX

CTaHdapTUu3anumn
Cucrema O6o03Ha- Eannuna Knacc xxectkoctn
CTaHapTU3ALIU YeHUE U3MEpEeHus SN 2500 | SN 5000 | SN 10000
ISO S, H/m (ITa) 2500 5000 10000
DIN S, H/mm (MITa) 0,02 0,04 0,08
ASTM F /Ay Psi 20 40 80

Knaccudukanus no HomuHanbHOMY faBiieHuto ( PN ) otroOpaxkaer rpaaa-
[IUIO0 CTEKJIOTJIACTUKOBBIX TPYO OTHOCHUTENHFHO OE30MacCHOTO JAaBJICHHS >KHU]IKO-
ctu npu temneparype +20 °C B TedueHHE BCEro Cpoka ciy:kObl (Topsaka
50 5ier), naBneHue usMepsierca B Meranackaisx. s TpyO u3 KOMIIO3UTHBIX Ma-
TE€pHUAJIOB, TPAHCIIOPTUPYIOUIUX BOJAY, HOMUHANIbHOE naBieHue ( PN) cooTBeT-
CTBYET MOCTOSTHHOMY MaKCHUMallbHOMY paboueMy nasieHuto (MOP) (co3na-
BaemoMy Bozoi mpu 20 °C) ¢ ydeToM MUHUMAaJIbHOTO Kod(duimenrta 3amaca
npounoctr (10° ITa (6ap) = 0,1 MITa). MakcumaibHOe pabouee TaBICHHE Y4U-
ThIBaeT (PU3MUECKHE U MEXAHUYECKUE XapaKTEPUCTHUKH 3JIEMEHTOB TPyOOIpo-
BOJIa U BBIYHUCIISICTCS 110 popmyie:

_ 20MRS
C(SDR-1)’
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rae MRS — mMuHMManbHas JUIMTENbHAsE MPOYHOCTh (HAMPSKEHUE, MOTYyYEHHOE
MyTEM SKCTPAIOISAIUU Ha CPOK CIrykO0bl 50 JIeT B pe3ysbTaTre UCIbITaHUN TPyO
Ha CTOMKOCTh K BHYTPEHHEMY THUIPOCTATUYECKOMY JABJICHHUIO BOJbI MPU €€
temmnepatype 20 °C);

C — xo3(dduumeHT 3amaca NMPOYHOCTH, MPUHUMAEMBIA paBHBIM 1,25 mns
BOJIONIPOBO/Ia U3 CTEKJIOMJIACTUKOBBIX TPYO;

SDR — cTaHIapTHOE pa3MEPHOE COOTHOLIEHUE, PABHOE OTHOUIEHUIO HOMHU-
HAJIBLHOTO HAPY>KHOTO TMaMeTpa TPyObl K HOMUHAJILHOM TOJIIIMHE CTCHKH.

MaxkcumalbHO JOMYyCTUMBINA YpoBeHb pabodero nasienus (B MIla) s ka-
JKIOT0 M3 KJIAcCOB kecTkocTu caenyrommi: SN 2500 — 0,4 MIIa, SN 5000 —
1 MIla, SN 10000 — 2,5 MI]a.

Brinyckaemble B Poccun CTEKIIOMIIACTUKOBBIE TPYOBbI MOJHOCTHIO COOT-
BETCTBYIOT MEXKJIYHApOAHBIM CTaHAapTaM Jyisi TPyOONpPOBOJOB M POCCUMCKUM
TEXHUYECKUM YCIOBUSM [8].

CTeKJIOIIaCTUKOBBIE TPYObl MOTYT OBITh M3TOTOBJIEHBI METOJOM paju-
ansHO-niepekpectHo (PITH), kococnoitnoit mpononsHo-nionepeunoit (KIIITH)
U HenpepbIBHOU mnpoaoisHo-nioniepeunor (HIIIIH) namoTku, ¢ mpuMmeHeHnem
apMUPYIOIIET0 HAMOJHUTENS U3 POBUHTA WJIM CTEKJISHHBIX KOMILUIEKCHBIX HU-
Tel, 0a3abTOBBIX HUTEH U KOMOMHUPOBAHHOTO apMupyroiiero marepuana. Oc-
HOBHBIE (PU3UKO-MEXaHWYECKUE TOKa3aTelid Marepuana TpyO, M3TOTOBIIEHHBIX
B cootBercTBHH ¢ TY 2296-00226612968°, MPUBEJICHBI B TAOIUIIE 2.

Tabamnua 2 — OcHoBHBIE (PU3NKO-MEeXaHMYEeCKHe N0KA3aTeJId MaTepuJia
TPYO U3 CTEKJIOIUIACTHKA

Tokasarelns Tpyba PITH ¢ yraom | ) 5. yeryrip w HITITH
HaMOTKH 52-57
1 2 3
[Ipenen mMpoYHOCTH TIPH PACTSIKEHUHU B
250 300
OKpY>KHOM HanpaBieHuu, MITA, He menee
[Ipenen mMpoYHOCTH TIPH PACTSIKEHUH B
100 120
oceBoM Hanpasiennn, MITA, He menee

3 TpyObl CTEKIOIMIACTUKOBBIE U COETUHUTENBHBIE JeTand. TexHuueckue yciaoBus: TY
2296-002-26612968-2000: ytB. I'enep. nupexropom 3A0 «Imact» 28.12.00. — ITepms, 2000. —
I5c.
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[Iponomxenue TaOaUIIbI 2

1 2 3
Mopynp ynpyroctu B OKpy>KHOM HaIlpaB-
nennu, Mlla, He MmeHee 17000 24000
Mopyne ynpyroctu B 0CEBOM Halpasiie-
aun, Mlla, He MmeHee 10000 9000
Koaddurment nureitHoro pacumpeHus
(oceBoit), 107 °C™! 0,24 0,2
TLI0THOCTD, T/cM’ 1,75-2,0 1,6-1,8
Koaddunuent remmonpoBogHOCTH,
Bt/(m-°C) 0,3-0,4 0,3-0,4
VnenpHas TEmI0eMKOCTb, KJx/°C 1,0-1,25 0,9-1,3
Koaddumuent Ilyaccona 0,3-0,4 0,2-0,3

Ha PUCYHKC 1 mokazaHo CTPOUTCIILCTBO MAIruCTPaJIbHOI'O TPYGOHPOBOI[EI

13 KOMITIO3UTHOTO Marepuaia (cTekiiorniactuka) B CapaToBCKOM 001acTH.

Pucynok 1 — CTpouTe/ibCTBO MArHCTPAJIBLHOIO TPyOONIpoBOAa
(¢poTro OOO «HoBbIe TPYOHBIE TEXHOJTOTHH)))

[lepedeHb WM3BECTHBIX MPOW3BOAUTEICH aPMUPOBAHHBIX CTEKJIOBOJIOKHOM
TpyO, KOTOPBIE MOTYT MPUMEHSITHCS JIsl CEIbX03BOI0CHA0KEHUS, TOBOJIBHO IIIH-
POK, ¥ HanboJiee U3BECTHBIC OPTaHU3AIMU: 3aBO/ — IPOU3BOIUTEIH KOMITO3UT-
HBIX MarepuaioB «Apmract» (r. Hwxauit Hosropon, PocrtoB-na-Jlony);
OO0OOQO «TexHONOTHH CTEKJIOMJIACTUKOBBIX TpyOomporoaoB» (r. Ilepmsp); 3aBox

CTEKJIOIJIACTUKOBBIX TPYO (T. 3e1eH010IbCK); Hambunkckuii 3aB01 KOMIIO3UTHBIX
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marepuanoB (r. Hampuuk); TOO «HedtellpoMCHa®» (r. Ksi3buiopaa);
00O «I'pynna xommanuii [1OJIekc» (r. MockBa, Yda, Camapa, Pocto-Ha-
Hony, Canxkt-IlerepOypr, Kazans, ExatepunOypr, Hmwxuuit HoBropon); mpo-
MbllieHHass komnanus «Ctekiaokomno3ut» (r. Mocksa); OOO «KpacHonap-
CKHI 3aBOJI KOMIIO3UTHBIX TpyO» (T. KpacHogap) u T. 1.

Pe3yabTathl U 00cy:KkaeHue. BoIOOp CTEKIOIIACTUKOBBIX TPyO MO aua-
METpPY OCYLIECTBISIETCS HA OCHOBAHUU THAPABIMYECKOIO pacuera U 1o TOJIIH-
HE CTEHKH, a TAK)KE Ha OCHOBAHWH IPOYHOCTHOTO pacyera ¢ y4eTOM KOHKpPET-
HBIX YCJIOBUHM JUIsI IPOEKTUPYEMOro TpyOorpoBoaa. I'mapaBiuyeckuil pacuer
ceTeil BOAOCHA0XKEHUS U3 CTEKIIOMIACTUKOBBIX TPYO BBIIOIHIETCS B COOTBETCT-
BuH ¢ TpeGosanmsamu CIT 40-102-20017, CIT 40-104-2001°, CIT 31.13330.2012°.

PaccMoTpuM mpumep mpenBapuTENIbHOTO pacueTa HalopHOro TpyOompo-
BOJIa U3 CTEKJIOIJIACTUKA JUIS MOJA4YH BOJbI CEIBCKOXO035HCTBEHHOMY MOTPEOU-
temo. MicxoaHble naHHbIe: TpeOyercs mojaTh Boay Ha paccrostHue [ = 800 M

B kosimuectBe O = 400 51/c, pa3HOCTh OTMETOK MOBEPXHOCTH 3e€MJIM Ha Hadalb-
HOM M KOHEYHOM y4acTke Tpyborposona V, —V, = 20 m. OnpezensieM BHyTpeH-

HUW auameTtp TpyObl (d, MM), HeoOXoauUMbIH Hamop mnotpedurento (H, M)
u pabouee napienue (P, am.). C momoipto «Tabmuil as ruapaBIddecKoro

pacuera BOJONPOBOAHBIX TPYO» [9] Haxomum ycioBHbIA auamerp TpyOsI (D, ),

KoTophIit paBeH 600 MM nipu pacxoae 400 Ji/c.
N3 TY 2296-002-26612968-2000 u CIT 40-104-2001 mo HOMeHKJIaType

HU3TOTOBUTCIIS CTCKIIOIIIIACTHKOBBIX pr6 Haxoaum HOMUHAJIbHBIN AUaMETp pr6

* CBOX MpaBMII IO HPOEKTHPOBAHHIO M CTPOMTEILCTBY. IIPOCKTHPOBAHHE W MOHTAX
TPyOOTIPOBOJIOB CUCTEM BOJOCHA0KEHHUSI M KaHATU3AIMK U3 IOJIMMEPHBIX MarepuaioB. O0-
e tpedosanus: CII 40-102-2000: ytB. ['occtpoem Poccum 16.08.00. — M.: T'ocerpoit Poc-
cum, LIIIT, 2000. — 41 c.

> CBOJ MPABHIT 0 MPOEKTHPOBAHUIO M CTPOUTETHCTBY. IIPOCKTHPOBAHHE W MOHTAX
MOJ3EMHBIX TPYOOIPOBOJIOB BOAOCHAOKEHUS U3 cTeKIomIacTukoBbix TpyO: CII 40-104-2001:
y1B. ['occtpoeMm Pocenn 12.03.01. — M.: T'ocerpoii Poceun, LI, 2001. — 14 c.

® BomocHabxenne. HapyXHble CETH M COOPYKEHHS. AKTYaTH3UpOBAHHAS PEIAKIIAS
CHulI 2.04.02-84: CIT 31.13330.2012: yrB. Munpernonom Poccum 29.12.11: BBen. B neict-
Bue ¢ 01.01.13. — M.: Kogekc, 2013. — 121 c.
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ND = 600 mM, Haubosiee mpuemiieMbIe B TIEPBOM MPHUOJIMIKEHUN 3HAYECHUSI HO-
muHaiabHOTro AasieHust SN = 5000 I1a 1 HomuHanbHOTO AaBiieHust PN = 6 aTMm.

BHyTpennuii nuamerp TpyOompoBona (d,, MM) YTOYHSETCS B COOTBETCTBHHU

C JaHHBIMH 3aBOAAa-HU3T'OTOBUTCIIA IIO CbaKTI/I‘-IeCKI/IM 3HAa4YCHUAM (B HamieMm ClIy-

gae d, = 595 mm).

st onpenenenus notepb Hamopa (H, M) UCHONB3yeTCsl JTaHHAs pas-
HOCTb OTMETOK MOBEPXHOCTH 3eMiH (20 M) U popmyrna U3 TEXHHUUECKUX PEKO-
Mmenmanuii [10]:

H=H,+i-11-1),

rae H, — pasHOCTb OTMETOK Ha Ha4aJbHOM M KOHEYHOM y4acTKe Tpybompo-
BOJA, M;

[ — TUAPABIMYECKUN YKJIOH, mpuHUMaeMblil o Tabnuue @. A. llleBenena
B 3aBHCHMOCTH OT BHYTPEHHETO TuaMeTpa U pacxoja Tpydonposoaa [9];

1,1 — k03 dULKEHT, YUUTHIBAIOUIMNA MECTHbIE MOTEPU HA TpEeHHE (MPUHHU-
MaeTcs paBHbIM 1,1);

| — nmuHa TpyOOMpOBOAA, M.

Taxkum oOpasom, onpezneneHo, uto nmpu d, = 595 mm n Q = 400 x/c ruxa-
PaBIMYECKUN YKJIOH U CKOPOCTh MOTOKAa BOJBI COCTAaBJISIOT COOTBETCTBEHHO
1000 i =2,468 mu V = 1,44 m/c. [loacraBnsem naHHbie B GOPMYITy U Ompee-
JsieM TIOTEPHU HaIopa:

H =20+ 2,468
1000

(1,1-500)= 20 + 1,357 = 21,355 m BoJ. CT.

st co3ganust Hamopa 21,35 M Boa. cr. (2,07 aTM.) moCcTaTOYHBIM OyneT
pabouee paBieHue 110 4 aTM., KOTOPOE HMEIOT CTEKJIOIIACTUKOBBIE TPYObI
(B COOTBETCTBHM C HOMEHKJIATYPOU 3aBOJ1a-U3TOTOBUTEIIS).

[Ipu HeoOxomuMoCTH yBenwdeHHs Haropa H > 4 aTMm. cieayeTr ciaenarthb
nepepacyeT ¢ yBeIMYCHUEM BHYTPEHHEro auamerpa Tpyoompooja. IIpu mpo-
BEJICHUN TPHUOIMKEHHBIX THAPABINYECKUX PACUETOB CIICTYET TIOJIh30BaATHCS

HoMorpammoii B npuioxxkenuu CIT 40-104-2001.
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B OosbIIMHCTBE CilydaeB MpU HKCIUTyaTallMM CTAJIbHBIX BOAOIPOBOASIINX
TpyO NPUYMHON BO3HUKHOBEHUS IPOOJIEM C BHYTPEHHUM IUAMETPOM TPYyO sB-
JsieTcsl Koppo3usi. Pa3pylieHnio BHEUTHEW MOBEPXHOCTH CTAIbHBIX TPYO CIHO-
COOCTBYET BO3JEHCTBUE IpyHTa M Omyknatoniye TOKH. CTEKJIOIUIACTUKOBBIE
TpyOBl HE MOABEPKEHBI KOPPO3UH, HEBOCTIPUUMYHBBI K OIY>KJAIOIINM TOKaM,
XUMHUYECKU CTOMKHU U CIIYXaT 3HAYUTENBHO JOJIbLIE.

Paccmotpum Tabnuity 3 cpaBHUTENBHBIX XapaKTEPUCTUK MPHU IKCILTyaTa-

LMY CTAJbHBIX TPYO C 3MOKCHIHBIM MOKPBITUEM U CTEKJIOIIACTUKOBBIX [11].

Ta6auna 3 — CpaBHUTE/IbHAS XapAKTEPUCTHKA MATEPUAJIOB TPYO

YCTOMYUBOCTh

BCPXHOCTH TAKKC OOJIKHA OBITh IMOKpbITA
KaKUM-JIN0O 3allIUTHBIM CJIOEM

Marepuai TpyOBbl
ITokazarens P 124
CrasibHasi C STOKCHIHBIM TOKPBITHEM CreKI0IIacTuKoBas
Jist Toro utoObI M30€KaTh BHYTPEHHEH
KOPPO3UH, TPEOYETCA JOMOIHUTEILHOE
1 Koppo3uonHas pp » TPeoy a
AMOKCHUIHOE MOKphITHE. HapyskHas mo- Xopormas

2 Cpok 3KcIuTyaTa-
0207

N3-3a KOppo3uu CpoK IKCILTyaTaI[uu CO-
craBisgetr 20-25 aet

Bomnee 50 ner

3 O6cnyxuBaHue

Bremmee IMMOKPBITUEC MOXKCT HICITYIIHUTHCA
10 UCTEYEHUH BPEMEHH M3-3a MTOBpPEeXKie-
HUI [IpH TIEpEeBO3KEe, MOHTAXKE U OKPY-
xaro1el cpenpl. TpebyeTcs nepuoanye-
CKO€ 00CITy)KHBaHHE

He tpebyercs

4 TlonzeMHoe npu-
MEHEHUE

Cpok cimyx0bl CHI)KAeTCsl M3-3a BO3HUK-
HOBEHUS KOPPO3UH Ha BHEIIHEH MMOBepX-
HOCTHU TPYOBI

OnTuMabHbIN BapUaHT
JUTSL KOHKPETHBIX YCII0-
BUH, UCXOJs U3 BHYT-
PEHHETO JIaBJICHUS U
TpeOOBaHUH JKECTKOCTH

5 Bec

B 3—4 pa3a TspKesee CTeKI0MmIaCTUKOBBIX

Jlerkue

6 Y nensHEbII BeC

7.85 r/em’

1,8-1,9 r/em’

7 lllepoxoBaToCTh
BHYTPEHHEH MO-
BEPXHOCTH

Koadunment Xazena — Bunbsimca
C =120

Koadduunent Xazena —
Bunesmca C =150

IIpu onpeneneHHOM 1aBJIIEHUH TOJIIAHA

8 TOJ'IH_II/IHE[ CTCHKU CTCHKU 6OJ'H:]_HC, qycM y CTCKJIOIIJIIACTUKO- Maﬂafl

BBIX TPYO
9 Hpenen mpouHo- |\ 60 420 MITa 300375 MIIa
CTH Ha Pa3pbIB
10 Moxyste yinpy- | 4y 540 MTTa 35 MIla
TOCTHU

11 I'mnpoynap

Bonwmmoit ruapoynap. Tpebyercs crneru-
aJIbHOE YCTPOUCTBO

Hannyummit nokasarens
cpenu Tpyo

12 Vknanka,
MaHUITYJHUPOBAHUE

CrnoxHble BBUY OOJIBIIOTO Beca TPyObl

[IpocTtsle BBHY Maoro
Beca TPyObI

10
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CpaBHUM CTOUMOCTH CTajdbHBIX (d = 620 MM) U CTEKJIOIUIACTUKOBBIX
TpyO (d = 600 MM) amMHOM 6 M TIPU TEKYILIEM PEMOHTE W JEMOHTa)XK€ W3HO-
HICHHBIX TPyO Ha yudacTke BoaoBoja anuHoi 1000 m (Tabmuua 4). [lpu cpaBhe-
HUU Opajiuch cpeHHUE 1IeHbl 0e3 ydeTa LeH Ha TeXHUKY [3] ¥ coriiacHo HopMa-
tuBy I'DCH 81-02-22-2017’.

Ta6uua 4 — CpaBHUTEJIbHAS XaPAKTEPUCTHKA 32aTPAT HA PEMOHT H
JAE€MOHTAXK TPYyO

Martepuan TpyObI
Eanuauna
HanmenoBanue Crekiomia-
U3MEPEHUS CranbHas
CTHKOBasi

CronMocCTh TpyOBI py0./mor. M 6000 10000
Cpok ciyx0bl JeT 50 25
CMeTHas CTOUMOCTh MOHTaKa OAHOM TPYyObI pyo. 1200 1800
CMeTHast CTOMMOCTB IEMOHTaa OJTHOM TPYOBI pyo. 800 1600
CMeTHast CTOUMOCTb 3aMEHbI OJJTHON TPYyOBbl pyo. 8000 13400
Pa3Huna B 3aTpaTax Ha HOBYIO CTaJIbHYIO U
CTEKJIOMJIACTUKOBYIO TPYOy Ha 1 M pyo. 13400 — 8000 = 5400
Pa3nuna B 3aTpaTax Ha HOBYIO CTaJIbHYIO
U CTEKJIOIUIACTUKOBYIO TpyOy Ha 1000 M pyo. 5400 x 1000 = 5400000

N3 nanHbIX TaOauIbl 4 04EBUJICH YKOHOMUYECKUH d(PPEKT mpu npuMeHe-
HUU CTEKJIOIJIACTUKOBBIX TpyO. Pa3zHuila Mexay HOBOW CTalbHOW U CTEKJIOIIA-
CTUKOBOM TpyOoii niuHoM 1 M coctasmsieT 5400 py6. Ecnu nmnanupyercs MEHSTh
TpyObl Ha CTEKJIOIIACTUKOBBIE Ha YywacTke anuHoil 1000 M, TO »KOHOMUS
M0 CPaBHEHHIO CO cTambHbIMU cocTaBUT 5400000 pyo.

B kauectBe mnpumepa 3(pPEKTUBHOrO MPAKTHUECKOTO HCIIOIb30BAHMS
CTEKJIOIJIACTUKOBBIX TPYO MOKHO MPUBECTH 3aMEHY MAaruCTPalbHOTO Y4YacTKa
CTaJIBHOTO TPyOOIMpOBOJia CUCTEMBI BOJIOCHAOXKEHUSI BO Briagumupckoit obmac-
ta (o ganueiM MVYII «BrnagumupBogokanam», 2015 r.). Ha ydactke niauHOM
5 KM cTajbHble TPYyObl ObUTM 3aMEHEHbl KOMIO3UTHBIMHU TPyOaMu U3 CTEKJIOIJIa-
ctuka auametpom 1000 mm. OO1Ire moTepu Harmopa B CTATHBHOM TPYOOTPOBOJIE

Ha JJaHHOM Yy4YacTKe COCTaBIsuM 8,38 M, a mocie 3aMeHbl TpPyOONpoOBOIOM

"T'ocyaapCcTBEHHbBIC DIIEMEHTHBIC CMETHBIC HOPMBI HA CTPOUTENBHBIC U CIEI[HATbHBIC
cTpoutenbHble pabotel. CO. 22. BomompoBon — HapyxuHble cetu: 'DCH 81-02-22-2017:
yTB. M-BOM CTp-Ba M KWIMIL.-KOMMYH. X03-Ba Poc. ®enepauuu 30.12.16: BBen. B neiicTBue
¢ 15.06.17.—-M., 2017. - 70 c.

11
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U3 CTEKJIOIJIACTHKA MOTEpU Haropa Mo AjuHe cocTtaBwiu 7,72 M. PacxonHo-
HAIlOPHbIE XapaKTEPUCTUKU JAHHOTO y4acTKa TpyOONpoBOAa IO 3aMEHbI TPyO

U3 CTaJiM ¥ MOCJIe 3aMEHbl TpPyOaMu U3 KOMIIO3UTa NPEICTABIECHbI HA PUCYHKE 2.
500

450
400 v =-2,7769x* + 73,636x+ 5,702 "!/.;
R?*= 09989 /
350
Konmrosur .
@ 300 " Cram
= //
=
@ 250 )
7 ~ 7
& 200

/ v =-1,8532x*+ 63,159x+ 0,7327
R? = 10,9999

0

-2

4 6 8 10
Hanop,m

PucyHnok 2 — PacxoaHO-HaNOpPHbIE XaPAKTEPUCTUKH Y4ACTKOB
TPYOONPOBO/Ia U3 CTAJIM U KOMIIO3UTHOIO MaTepuasa

PacxoHO-HanopHble XapaKTEpUCTHUKU (PUCYHOK 2) MOKa3bIBAIOT, 4YTO
C 3aMEHOM TpyO Ha PEMOHTHPYEMOM YYacTKE MPHU OJIMHAKOBOM HAINOpPE YBEIH-
YUJICS PacXo]l BOJABL, 3TO MOYXHO OOBSICHUTH YMEHBIIEHUEM IIEPOXOBATOCTH
TpyO, CHW)KEHHEM IMOTEpb HAmopa IO JIJMHE, 00YCIOBICHHBIM YMEHbILIEHUEM
T'UIPABIMYECKOTO CONPOTUBIICHUSI BHYTPU TPYOBI, U, KaK CJIEICTBUE, YBelnye-
HUEM MPOIMYCKHOW CIIOCOOHOCTH KOMIIO3UTHOM TPYOBI 110 CPAaBHEHHIO CO CTallb-
HOU TpyOOH.

BeiBoabl. Ilpu BbeIOOpe Marepuana TpyO Ui CEIbXO03BOJAOCHAOKEHHUS
npeasaraeTcs OTHaTh MPEUMYIIECTBO Tpy0amM U3 KOMIIO3UTHOTO Marepuana,
B T. 4. U3 CTEKJIOIJIAaCTUKA. TpyObl U3 CTEKJIOMIACTHKA HECIOKHO MOHTHUPOBATH,
OHHM UMEIOT HEOOJIBIION BEC, yCTOMYMBHI K KOPPO3UU U XMMUYECKUM BO3ECHCT-

BUSIM, Pa3pelIeHbl CAHUTAPHBIMU HOPMaMH, UIMEIOT OOJIBIION CPOK TOJTHOCTH.

12
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Brinyckaemble B Poccun CTEKIIOMIACTUKOBBIE TPYObl COOTBETCTBYIOT Me-
KIYHAPOJHBIM CTaHJApTaM g TPyOONpPOBOJOB, MPUMEHSIEMBIM B BOJOCHA0-
KEHUW, U POCCUUCKHM TEXHUYECKUM yCIOoBHUsAM. Pa3zpaboTanHas HOpMaTHBHAS
JIOKyMEHTAIUsI Ha CTEKJIOMJIACTUKOBBIE TPYOBI MO3BOJISIET CAMOCTOSATENBHO MTPO-
BOJIUThH NIPEABAPUTEIBHBIN pacyeT IUuaMeTpa HAIOPHOTO TPyOONpoBOA JJIs MO-
Jla4yu BOJIbI CEIBCKOXO3SMCTBEHHOMY MOTpeOuTEento. bobiiold accoOpTUMEHT
BBIITYCKAEMbIX CTEKJIOTUIACTUKOBBIX TPYO MO3BOJISIET MOA00paTh ONTUMAJbHBIC
TpyObI, 0OECIeUnBAIOIINE CO3/IaHNe HAACKHOW CHUCTEMBbI BOJOCHAOXKEHUS,
JUISl KOHKPETHBIX YCIOBUM AKCILTyaTalllu.

CpaBHuTEnbHAsT XapakTepucTuka TpyO (Tabmuibl 3 W 4) MOKa3bIBaeT,
YTO MIPUMEHEHUE CTEKJIOTUIACTUKOBBIX TPYO TEXHUYECKH M DKOHOMHUYECKH IIe-
JeCo00pa3HO TP CTPOUTEIHCTBE 3aKPBITHIX BOJAOBOJOB. B OJIMHAKOBBIX yCIIO-
BUSIX OSKCIUTyaTallid OHM HMMEIOT MPEUMYIIECTBa Mepes] pacnpoCTpaHECHHBIMU
CTaJIbHBIMU TPYOOTIPOBOIAMHU.

[Ipumep mNPaKTUYECKOTO MCIOJIb30BAHUSI CTEKJIOIJIACTUKOBBIX TPYO
MIPU 3aMEHE Yy4acTKa MarucTpajibHOro TPYOOIPOBOAa U UX PACXOIHO-HAIIOPHBIC
XapaKTEPUCTUKHU MOKA3bIBAIOT, YTO MPHU OJMHAKOBOM HAIMOPE BOJbI B 3aMECHEH-

HBIX TpyOax yBEJIMYUBAETCS UX MPOIYCKHASI CIIOCOOHOCTb.
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