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PEKOHCTPYKIIMS 3AKPBIThIX OPOCUTEJIbHBIX CETEN
C UCIIOJIB3OBAHUMEM NOJIMDTUJIEHOBBIX TPYB

A.U. Ecun — 0.m.u., npop., P.M. Atibyues — k.m.H., doyenm
@I'OY BIIO «Capamosckuii cocyoapcmeennwiii azpaphwiii ynusepcumem um. H.U. Basunosa»
2. Capamos, Poccus

OaHUMH U3 TEPCIICKTUBHBIX HAIMpPAaBICHUN pPa3BUTHS BOJOXO3SHCTBEHHOT'O CTPOUTENHCTBA
B arporpoMBIIIJIEHHOM KOMIUIEKCE, CHCTEMAaX CEJIbCKOXO3SIIICTBEHHOI'O BOJOCHA0KEHHUS SIBIISIETCS
CTPOUTENHCTBO U PEKOHCTPYKITUSI CUCTEM C UCTIOJIB30BAaHUEM TPYO M3 MOIMMEPHBIX MaTEPHAIIOB.

BomonpoBognoe xoszsiictBo CapaToBckod oOnactu BkiatoyaeT B ce0s 14,3 Thic. KM
BOJIONIPOBOJIHBIX CeTeH, monoBruHA KOTOPbIX uMeeT 100%-it nu3noc. TpyOsl B 00JaCTH B OCHOBHOM
YYTYHHBIE U CTaJbHbIE U TOJIBKO 15% — NmOMuATUIIEHOBBIE. YTEUKU M HEYYTEHHBINH pacxoj BOJbI B
CUCTeMax BOJOCHAOKEHUS B psijie Topo1oB oOnactu gocturaroT 40% oT mogaHHOi B ceTh BoJbl. He
Jqydlle CHUTyalus CKIQJbIBAaeTCs Ha MEIMOpaTHBHBIX 00BekTax oOmactu, tae 80-90%
BHYTPUXO3SIICTBEHHON OPOCUTEIBHON CETH SIBISIOTCS CETSIMU 3aKPBITOTO THIIA.

TpyOomnpoBoasl U3 TPagULUMOHHBIX MAaTEpHUAJIOB, OCOOEHHO CTaJIbHBIE, IOJABEPKEHBI
KOPPO3MOHHOMY pa3pyIlICHUIO, a BHYTPEHHsS MOBEPXHOCTh OONBIIMHCTBA TPYyOONpPOBOAOB MpH
9KCIUTyaTalluyd 3apacTaeT KOPPO3UOHHBIMU OTJIOKEHUSIMM M TPOAYKTaMH, HaXOASIIMMUCSA B
TPAHCTIOPTUPYEMOH cpefie, YTO MPUBOIUT K CHIKEHUIO MPOMYCKHOW CIMOCOOHOCTH, YXYIIICHHUIO
KauecTBa U MOTEPE TPaHCHOPTUPYyeMOU Boabl. 110CcKOIBKY yKa3aHHbIE IPOLECCH] B METANINYECKUX
TpyOOIPOBOIaX MPOUCXOAIT MOCTOSHHO, Yepe3 10-15 mer crampHbIe TPyOOTPOBOABI HEOOXOIUMO
PEMOHTHPOBATh WM 3aMEHSTh, TaK KaK JallbHEHIIas JKCIUTyaTalusi BCE B OOJIBIICH CTENeHH
YXYAIIAeT TEXHUKO-3KOHOMUYECKHE M SKOJOTHYECKHE XapaKTepUCTUKU CUCTEMbl. 3apacTaHHe
BHYTPEHHEH MOBEPXHOCTH METATMYECKUX TPYyOOIPOBOAOB MPOIYKTaAMU KOPPO3UH U OCATKAMHU U3
TPAHCIIOPTUPYEMOM CPEAbl TAKKE MPUBOAUT K TOMY, YTO Ha 5-10-i ToJ SKCIUTyaTally TAKUE CETU
TpeOyIoT yBenu4yeHHs B 2-3 pa3a pacxojia 3JEKTPOIHEPTHH HA IEPEKauKy.

OnBIT 3KCILTyaTalluy 3aKpbITBIX OPOCHUTENBHBIX ceTell [1] cBumerenscTByeT 0 TOM, uTo 30%
MTOPHIBOB HAMIOPHBIX CTAJIBHBIX TPYOOIPOBOIOB MPOUCXOTUT BCIACACTBHE THIPABINYECKUX yIAPOB,
BBI3BAHHBIX  OTKJIIOYEHMEM M  BKJIIOYEHHEM  JOXKIEBaIbHbIX  MamuH. [lpu  3TOM
MIPOTUBOKOPPO3UOHHAS U3OJISIIIHSI CTaTbHBIX TPYO TEpsIeT 3alUTHBIE CBOWCTBA B TeUeHHe 2-5 er. B
pe3ynbTare TpyObl BBIXOJIAT U3 CTPOS U 10 MPUYMHE KOPPO3UU METaJIa.

DU3UKO-TEXHUYECKHE CBOMCTBA MOJMMEPHBIX MaTEPUAIIOB TMO3BOJSIOT CUUTATh X Hambolee
BBICOKOA()(DEKTUBHBIM 3aMEHHUTENIEM TPYyO M3 TPaTUIIMOHHBIX MaTEpHAIOB (B MEPBYIO OYepelb —
MeTajunyeckux). [ImactmaccoBbie TpyObl HE MOABEPralOTCs MOYBEHHOM U aTMOC(HEPHOM KOPPO3UH,
M03TOMY He TpeOyeTcs 3alUTa UX AaHTUKOPPO3UOHHBIMU MOKPBITUSMU. BrIcOKHE qMANIeKTprUUecKue
CBOWCTBA MOJMMEPHBIX TPYO MPEJOXPAHSAIOT UX OT AJIEKTPOXMMHUYECKOH KOPpPO3UU U JeHCTBHUS
Oy xaaronux TOkoB. Cpok Ciry»Obl Takux TpyO paBeH 50 jet, uTo B 5 pa3 O0JbIIe, YeM CTAbHBIX.
3a cueT MIaJKOCTH CTEHOK MOJUMEPHBIE TPYOBl XapaKTepU3yIOTCS HEOOIBITUMU MOTEPSIMU HAIOpa
Ha TpeHue (Ha 30 % HuKe, YeM B CTaJbHBIX U YYTYHHBIX TpyOax) U MOCTOSHCTBOM IPOITYCKHOM
CHOCOOHOCTH, TaK KaK OHHM HE MOABEPIKEHBI 3apacTaHuio. B pe3ynbraTe mpomyckHas CiocoOHOCTh
ux B 1,15 pasa Beime, 4eM CTaJdbHBIX, OBIBIIMX B ymoTpebseHnu. OHHM XapaKTepU3YIOTCS
OTCYTCTBHEM BO3JICMCTBUSI Ha BKYCOBBbIE KauecTBa W 3amax BOJbI, Kaye€CTBO BOJbI B HHUX HE
MEHSETCS, B pe3yJibTaTe CaHUTAPHO-TUTMEHUYECKUE TOKA3aTeNu MOJIUMEPHBIX TPYO B HECKOJBKO
pa3 BbIlIe, 4eM CTalbHBIX. Bojma B HUX 3amep3aeTr B 3-4 paza MeJUICHHEE, YeM B METAJUTMYECKUX
Tpy6ax. IlomumepHble TpyObl XapaKTEpU3YIOTCS BBICOKOM HAJEKHOCTbIO TNpPU BO3ACHCTBUU



MEeperpy30K, 4To 00yCIOBIEHO TAKUMH X CBOMCTBaMH, KaK BSI3KOCTh U yIPYTOCTh OJJHOBPEMEHHO,
B YaCTHOCTH, OHU YCTOMYMBBI K MEXaHMYECKUM yZapam, a TpyObl, paboTaroliue Mo AaBICHHEM,
00JTaJafoT BBICOKOHM YCTOMYMBOCTBIO K THIPABIMYECKUM yaapaMm, KOTOPbIE€ OY€Hb OMACHBI IS
TPaJULMOHHBIX MaTepuasoB. [lonumepHsie TpyObl JIETKM M YAOOHBI IPU TPAHCIIOPTUPOBKE U IpHU
MPOBEJICHUU MOHTAXXHBIX pabOT, TaK Kak JIETKO PpEeXYTCs, CBapUBAIOTCS, CKJICUBAIOTCS, B
pe3yibTare o0erdaeTcsi TEXHOJIOIMYECKHH MPOLEecCe U YBEIMYUBAETCS IPOU3BOIUTENIBHOCTD TPYAa
IIpU  CTPOMUTEILCTBE, COKpALIAIOTCS TPAHCIOPTHBIE pacxoipl. TpydOoEeMKOCTh MOHTa)Ka
IUIACTMACCOBBIX TPYO (M COOTBETCTBEHHO CTOMMOCTh €ro) B 2-3 pa3a HIKe, 4eM CTajbHbIX. OHHU
MOJIXOAAT KaK JJIsi MOHTaXa C yCTPOHCTBOM TpaHIIEH, TaK M JJIS MPOKIAIKU OeCTpaHIICHHBIM
croco60oM (HampaBiIeHHBIM TOPU30HTAIBHBIM OYPEHHEM).

B Hacrosmee BpeMsi HamOoOJbIIEe PACIPOCTPAHEHHE TMONYYHIH TPyObl W3 TMOJMITHIICHA,
IIPUMEHEHHE KOTOPBIX HAYalI0Ch C CEPEAMHBI MTPOIIJIOrO BEKa.

CpoiictBa TpyO BO MHOIOM OIPEACISIOTCS IUIOTHOCTHIO MOJHMATWIICHA. B poccuiickux u
MEXIyHapOAHbIX CTaHJapTaX MPUHATA CIeayolas KiacCupuKanus NOIUITUIIEHA 110 IFIOTHOCTH:

TIHIT (PELD) 910 925 kr/m’; IICIT (PEMD) 926 — 940 xr/v’;

[IBIT (PEHD) 941 — 965 xr/v’.

[Ipunsitas 10 HEJAaBHErO0 BPEMEHU MapKHUPOBKA MOJIMATHIEHOBBIX TpyO cormacHo ['OCT
18599-83 BBomMia B 3a0iyXAeHHE MHOTUX MpoeKTupoBIMKoB. Hanpumep, ans tpyost [IBJ] 160
CJI — noAMATUIIEH BBICOKOTO JABJIEHUS, YCIOBHBIM AuameTpoM 160 MM, cpeaHenerkoro Tuma —
MHOTHe Tojaraiu, 4ro cokpamienue I1BJl yka3biBaeT Ha 001acTh MPUMEHEHHs MOJIMATHIICHOBBIX
TpyO 1O JOMyCTUMOMY JaBJICHUIO B TPyOe.

[To TonmMHE CTEHKM U, CIEJOBaTENIbHO, MO paboyeMy [aBJICHUIO HANOpHbIE TPYOBI
MOApa3ACISUIMCh Ha cieayromue tumnbl: Jerkue JI — 0,25 MIla; cpennenerkue CJI — 0,4 Mlla;
cpenane C— 0,6 Mlla; tsxensie 7— 1 Mlla.

[TonmaTHIIEH HU3KOTO MaBJIEHUS (BBICOKOHM IJIOTHOCTH) MMEET BBICOKYI0 MEXaHHUYECKYIO
MPOYHOCTb, IJIOTHOCTb, JKECTKOCTh M MOBBIIIEHHYIO TEIIOCTOMKOCTb. I[lOMM3THUIEH BBICOKOTO
NaBJiICHUS (HU3KOH MIIOTHOCTH) OoJiee MATOK U DJIACTUYCH.

O06o3HaueHne Mapok ToJudTWIeHa cormacHo HoBomy ['OCTy 18599 — 2001 [2]
OCHOBBIBAETCS Ha TOKa3aresie MUHMMAaJIbHOM JumMTenbHOM mpouHoct MRS (Minimum Required
Strength), KoTOpEIiA OoJIee TTOJTHO XapaKTepU3yeT IKCILTyaTaIl[MOHHBIE CBOMCTBA MOJMATUJICHA, YeM
IJIOTHOCTH (Tabm. 1).

Tabmuma 1
[Tokazarens MRS nonusTuiIcHa
JlnurenpHasi MPOYHOCTD JlomycTumbie HanpspKeHUs (cpea Boja,
O6o3HaueHue MRS, MIla koa(durmeHT 3amaca npoyHoctu 1,25)
o, MIla
19 32 3,2 (3,20 -3,99) 2,5
119 63 6,3 (6,30 —7,99) 5,0
119 80 8,0 (8,00 —9,99) 6,3
15 100 10,0 (10,00 — 11,19) 8,0
rae MRS — MuHHManbHAs JUIMTEIbHAS MPOYHOCTh, HANPSHKCHHS TOJYYEHHOE ITyTEeM

SKCTPANOJALMU Ha Cpok ciyx0bl 50 ser npu Temneparype 20°C naHHBIX UCHBITAaHUM TpyO Ha
CTOMKOCTh K BHYTPEHHEMY THJIPOCTATUYECKOMY JaBJIICHUIO C HIDKHUM JIOBEPUTEIbHBIM
nHTepBagom 97,5 %;
G - JIONyCTUMOE HampsDKeHHe B CTeHKe TpyObl, paBHoe MRS/C; C — xo3dduuument 3amaca
MIPOYHOCTH — JIJIs1 BOAOIIPOBOIHBIX TPYO paBeH 1,25.

[Tpu MapKupoOBKE MOJUAITUICHOBBIX TPYO 3a OCHOBY NPHHAT HApYKHBIM JHAMETp, KOTOPBIH
MPU W3MEHEHHWH TOJIIWHBI CTEHKH OCTAETCS TOCTOSHHBIM, a BHYTPEHHHH IHAMETP HM3MEHSETCH,
COOTBETCTBEHHO. P51 HAPYKHBIX AUAMETPOB IJIACTMACCOBBIX TPYO, MPUMEHUTENBHO K BOJOBOAAM



cocrasnsert: 75, 90, 110, 125, 140, 160, 180, 200, 225, 250, 280, 315, 355, 400, 450, 500, 560, 630,
710, 800, 900, 1000, 1200.

J1st XapaKTepUCTUKHU MOJIUAITUIICHOBBIX TPYO NPUMEHSIOTCA CIEYIONINE TOKA3aTENH:

SDR — cTaHAapTHOE pa3MEpPHOE OTHOILIEHHWE — OTHOILUEHHWE HOMHHAJIBHOTO Hapy>KHOIO
araMeTpa TpyObl d K HOMHHAJIBHOM TOJIIIMHE CTEHKH e; S — cepHst TPyOBbI.

CootHomenue mexay S 1 SDR onpenensercs cieayomen Gopmynoi

g SDR — 1.

2
Ceputo Tpy0O S TakkKe MOXKET OMPEACIUTD 1Mo hopmyJie
O
MAOP’
rie MAOP (Maximum Allowable Operating Pressure) — makcumanbHOe pabouee aBICHHE
HaXOJUTCS B 3aBUCUMOCTH OT CBOMCTB IOJMMEPHOI0 MaTepuala U ycIoBHil paboTkl TpyOonpoBoaa
no hopmyne
2MRS

C(SDR-1) "
rie C, — x09Q(HUIIMEHT CHIKEHHS JaBICHHUS B 3aBHCHMOCTH OT TeMIepaTypbl, Ipu padbodeit
temneparype Boasl 10 20°C pasen 1,0.

VYcnoBHoe 0003HaYeHHe TPyO COCTOMT U3 ClIOBa «TpyOa», COKpAlleHHOIO HaWMEHOBAaHUS
marepuana (I12-32, T1D 63, 119 80, 11D 100), cranmapTHOorO pasmepHoro otHomeHust (SDR), —
HOMHHAJIBHOTO HAapY KHOTO IMaMeTpa, HOMUHAIBHOM TOJIIIMHBI CTEHKU TPYObl, HA3HAUEHUS TPYOBI:
XO35IIICTBEHHO-ITUTHEBOTO0 Ha3HAUYEHUS 0003HAUYAIOT CIIOBOM «IIUTHEBAS», B OCTAJIBHBIX CIy4asX —
«rexandeckasi» u obo3Hauenus ['OCT.

B CIr'AY um. H.M. BaBunmoBa paccMarpuBainuCh HEKOTOPBIE BOIPOCHI AKCIUTYyaTallMOHHON
HAJIe)KHOCTH 3aKpBITOU OpocuTenbHoN cetd JIM «Pperat» ¢ UCIOIb30BAHUEM IIOJIUITUIICHOBBIX
Tpy®6 [4]. PaGora mnpoBogmmace coBmectHO ¢ @DPI'Y «CapaToBBOACTpOI» Ha ydacTKe
PEKOHCTPYKIIMH 3aKpbITOW opocutenbHoil cetn B AO «Arpapauk» CapaToBCKOro paiona (puc.),
r7ie CTalbHBIC TIOJUBHBIE TPYOOIIpoBO bl AuameTpoM 300 MM 3amensuuch Tpyoamu [19 63 SDR11-
225%20,5 MeToAOM MPOTSHKKHU.
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Cxema yuactka opocutenbHoi ceTh AO «ArpapHuK»



BoinonHsnMch pacy€rhl MOBBILICHUS JABJICHUS B CETH, BO3HHUKAIOLIETO NPU OTKIIOYEHUU
JIOXK/IeBaIbHOM MalMHbI. Bpemsi 3akpbITUs 3alOpHOM apMaTypbl Ha TUAPAHTAX J0XKICBaJbHON
MatHbl  «@peraT» OrpaHUYeHO, TaK KaK XOJOBbIE TEIEKKH MAIIMHbI UMEIOT T'UAPABINYECKHUM
IIPUBOJI OT CETH.

B Tabnuue 2 mpeacraBieHsl pe3yabTaThl OJJHOTO U3 TTOBEPOYHBIX THAPABINYECKIX PACUETOB.
Bona B cucremy nopaercst Hacocamu [[ 1250-125. B 12-i1 pacueTHON TOYKE CETH PacHoOJIOKEH
ruzapaHT 13-u onopHoro «®perara». Hanop Ha ruapaHTe IOJKEH COCTaBIATH 55 M IPU pacxoie
BoAbI 68 11/c. T'eone3nueckuii nepemnaa BbICOT paBeH 37,4 m. [Ipu BeIUUCIEHUN CyMMapHOU MoTepu
Haropa Y4HUTHIBAIMCh MECTHbIe morepu B pasmepe 10 % oT moreph Mo IMHE Ha KaXKIOM U3
y4yacTkoB. HauasibHbIl HAmop B CUCTEME IPU PACUETHBIX pacxodax COCTaBisl 128 M.

Tabnuna 2
Pe3ynbTaThl ruipaBIUYecKOro pacyera CeTu
Pacxon na yuactke 4-12, CyMMapHbIe IOTEPH, HA y4acTKax Hanop na rugpanre, m
a/c 0-12, m
60 28,6 62,00
70 35,12 55,48

[Ipy pecMHXpOHU3ALMK TMEepEeMEIICHHUs] XOJOBBIX TEJIEKEK M HCKPUBJICHHSI Kpblla C
BOJIONPOBOSAIIUM TpyOOIpPOBOAOM CpabaThiBacT yCTPOWCTBO aBAPHMHOM 3aIUTHl U MOJaETCs
curHay Ha aBapuitHoe oTkimrodeHue JIM. Jlna OeszaBapuitHoro oTkiatoueHus JIM HeoOxoaumo,
yToOBl JaBiieHue Ha eé Bxone cHm3miochk 10 0,2 MIla He 6onee, yeM 3a 40...45 c.

B Tabmuue 3 npuBOAATCS pe3yibTaThl pacueTra MOJUATUIEHOBOIO TpPyOOIpoBOAa Ha
THJIPABINYECKUN yaap, KOTOPHIM MPOBOAMJICS MO MporpamMme, pa3paboTaHHOM Ha Kadenpe
TUApaBIUKM u  THapaBinudeckue wMamuael CIAY  [1, 3]. Bpemss mnomHOro mepeKphITHS
TpybonpoBoga — 50 c, tpyba I1D 63 SDRI11 -225x20,5 , nnuna TpyOOIpoBOJa OT TMApPAHTA
MalIUHbI 10 KOHTPOoJIbHOTO MaHoMeTpa 500 m.

Tabmuua 3
Pesyinbrarhl pacuera ceTy Ha TUAPABIUYECKUN yaap
Pacxon, Hauanbnoe JlaBieHue B Havaie Hauvanbnas JlaBiieHue B
a/c naBiieHue nepeq | Tpyoonposoaa, klla CKOpPOCTb B MOMEHT
3aBUKKOM, Klla TpyOompoBo/e, 3aKkpsiThs, Klla
Mm/c
80 650 811,4 3,01 1433,5
40 650 697,2 1,50 1059,7
30 650 678,3 1,13 965,7
1 2 3 4 5

58 500 591,2 2,18 1078,1
50 500 570,1 1,88 1003,3
45 500 558,2 1,69 956,5

65 400 511,6 2,44 1043,5
60 400 496,9 2,26 996,76
55 400 483,0 2,07 950,03
50 400 470,1 1,88 903,28

BriBOaBI

1. HpeI[BapI/ITCJ'IbHaH OLICHKAa THAPABINYCCKOI'O yaapa, IIOKa3bIBACT, qTo JJIA
TTOJIMOTUIICHOBBIX ITOJIMBHBIX pr60Hp0BOILOB FI/IIlpaBJII/I‘IGCKI/Iﬁ yaap MCEHEC OIaCcCH, 4CeM JId



CTAJIBHBIX TPYOONPOBOJOB, BEJIMYMHA [ABJICHHWS BO MHOTHX CIydasX HaxOJUTCS B Mpesesax
pabodero JaBiIeHHUS.

2. TlomudTuUneHoBbie  TpyOOMpOBOABI  0O0JATAIOT  JOCTATOYHOM  MPOYHOCTBIO  MPHU
THPABIMYECKOM yJape B TEUYEHHE MPOEKTHOIO CpOKa CHY>KObl OpPOCHUTENBHOM CceTH MpH
WCIIOJIb30BaHNU MouduKanuii MamuHel «Dperam ¢ pacxogamu a0 70 j/c 1 pabouuM JaBICHHEM
ot 0,5 mo 0,6 MIlIa.
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