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VJIK 624.196

METO/IUKA PACYETA CBOPHOM KEJIE3OBETOHHOM OBJIEJIKH
HATIOPHOI'O THIPOTEXHUYECKOT'O TYHHEJIA

METHOD FOR CALCULATING PREFABRICATED REINFORCED CON-
CRETE LINING OF A PRESSURE HYDRAULIC TUNNEL

0-p mexH. Hayk A.U. Baiitnoepe
I1AO «Ykpeuoponpoexmy (e. Xapvkos)

O.1. Vaynberg, Dr. Sci. Eng.
Ukrhydroproject PJSC (Kharkiv)

HamopHble TyHHETU MIUPOKO MPUMEHSIOTCS B THAPOTEXHUUECKOM CTPOUTEIHCTBE
OpU YCTPONCTBE MOJABOAAIINX BOA0BOA0OB ['DC, BOJOoCOPOCOB U B JIpYrUX CIyyasix.
OOBIYHO MPUHUMAETCS KPYTJIOE MOMEPEYHOE CEUCHHE TaKuX TyHHeneh. Tpaauimon-
HO B HANOPHBIX TUJPOTEXHUYECKUX TYHHEJSX YCTPAUBAIOTCS MOHOJUTHBIMH 001€1-
KW, KOTOPBIE B 3aBUCHMOCTH OT BHYTPEHHET0 Harmopa BOAbI M Je(OPMAITHOHHBIX Xa-
PaKTEpPUCTUK TIOPOJI, BMEIIAIONINX TYHHENb, MOTYT OBITh OETOHHBIMH, KEJI€300€TOH-
HBIMH, CTaJIekKene300eTOHHBIME. [IpHu yCcTpoiicTBe TakuxX 00EIOK MPUXOAUTCSA CHU-
KaTh CKOPOCTb MPOXOAKW TYHHENS C TeM, YTOObl O€TOH MOTr Habparh TpeOyemylo
IPOYHOCTh Il OOECIEUYEHUs BOCHPUSITHS HArpy30K CTPOUTEIBHOTO IEpuoja, B
YaCTHOCTU, TOPHOTO JIaBJICHHUS.

CoBpeMeHHbIE TYHHEIEPOXOAUYECKHE KOMIUIEKCHI UMEIOT BBICOKYIO MPOU3BOIU-
TEJIBHOCTh, MO3BOJISIONIYIO MPOXOAUTh TYHHEIbHYIO BBIPAOOTKY CO CKOPOCTBIO /10
60 M B cyTku 1 Oosiee. [T03TOMYy B COBpEMEHHBIX YCIOBUSX YCTPOMCTBO CpeAHEHATIOP-
HbIX (10 100 M) rUAPOTEXHUYECKUX TYHHENEH B IOCTATOYHO MPOYHBIX TOPHBIX MOPO-
Jlax 11eJIeCO00pa3HO BBIMOJIHSTEH C TPUMEHEHUEM COOPHBIX JKeJIe300€TOHHBIX 00IEIIOK.
CrnenmyeT OTMETUTH, YTO COBPEMEHHBIE TYHHEJICITPOXOJIECKIE KOMIUIEKCHI TO3BOJISIIOT
MOJIHOCTHIO MEXaHU3UPOBATH BCE pabOTHhI, CBSI3aHHBIE C YCTPOMUCTBOM TYHHETS, B TOM
YHCJIe: MPOXOJKa BHIPAOOTKH, MOHTaX COOPHBIX KEI€300€TOHHBIX AJIEMEHTOB 00/Ie-
KU (TIOOMHTOB), 3aMOJTHEHUE 3aTIOOMHTOBOTO MPOCTPAHCTBA OETOHOM U JIp.

OcoOeHHOCTAMH KOHCTPYKIIUH COOPHBIX KEJI€300€TOHHBIX OOJIENIOK SIBIISOTCS
CHeIMaIbHBIE DJIEMEHTHI TIOOMHTOB, 00ECIECYMBAIONINE JOCTATOYHYI0 TOYHOCTH UX
MOHTa)XKa U BO3MOXXHOCTh YCTPOWCTBA MPOTHUBO(PUIHTPAIMOHHBIX YIIJIOTHEHUH, KO-
TOpPbIE JTODKHBI 00€CIEeUnTh BOJOHETPOHUIIAEMOCTh OOACNIKH, KaK IMPHU JICUCTBUH
BHYTPEHHETO JIaBJICHUSI BOJIbI, TAK ¥ MPHU JCHCTBUN HAPYIKHOTO JTABJICHHS BOJIBI.

Crnenyer OTMETUTBH, YTO B MOHOJIMTHBIX OOJE/IKaX BHYTPEHHEE IaBJICHUE BOJbBI
YaCTUYHO BOCTIPUHHUMAETCSI CaMOW OOJENKOM, a YaCTUYHO TepenaeTcs Ha MacCHB
TOPHBIX TTOPO/I. ['1aBHON 0COOEHHOCTHIO YCIOBUM pabOTHI COOPHOM KeJ1e300€TOHHOM
OOJIeNIKH SIBJSIETCS] TO, YTO BHYTPEHHEE JAaBJIICHHE BOJBI MEPENaeTCsl TIOOMHTAMH Ha
MOBEPXHOCTH BBIPAOOTKH 1 TIOJTHOCTHIO BOCITPUHUMAETCSI MACCHBOM TOPHBIX TIOPO/I.

B HOopMax mpoeKTUpOBaHWS THIPOTEXHUUYECKUX TYHHENEH MOAPOOHO M3JI0KEHA
METO/MKA PACYCTOB MOHOJUTHBIX 00/ICTIOK HAMOPHBIX THAPOTEXHUUECKUX TYHHEICH.
PernmameHTHpOBaHBI pacyeTHBIE CiIy4au, KOTOPBIE MIOJDKHBI PAaccMaTpUBATBHCS TPH
OIICHKE MPOYHOCTHU TAKUX 00JIETIOK MPHU JEHCTBUM BHYTPEHHETO U HAPYKHOTO JaBJe-
HUsA. B 9THX ke HOpMax yKa3bIBaeTCs, YTO MPUMEHEHHE COOPHBIX KEeIe300€TOHHBIX
001e710k TpeOyeT 000CHOBaHMS.
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B pabote npeioxeHna METOMKAa pacueTOB HAPSHKEHHOTO COCTOSIHMS U TIPOYHO-
CTH COOPHBIX KeJIe300€TOHHBIX 00/IeJI0K TUIPOTEXHUYECKUX TyHHeNeh. Paccmarpu-
BAETCS TP PACUETHBIX NIEPUO/IA: CTPOUTEIbHBIN, SKCIUTYaTallMOHHBIA U PEMOHTHBIN.

B cTpoutenbHBIN TEpHO YUUTHIBAIOTCS HATPY3KH OT COOCTBEHHOTO Beca TIOOWH-
roB U OETOHA 3aTHOOMHIOBOIO MPOCTPAHCTBA, TOPHOE JABJIEHUE, JABJICHUE LIEMEHTA-
uuu. Mcnonb3yeTcs: pacyeTHas cxema, KOTopasl MpeACTaBiIsieT cO00il CUCTEMY B3au-
MOCBSI3aHHBIX JIOCKUX KPUBOJIMHEHHBIX CTEPKHEN, MOACIUPYIONUX TIOOUHTH. CUn-
TaeTCsl, YTO CTEPKHU ONMUPAIOTCA HA YIPYTrO€ OCHOBAHHE, O3BOJISIOIIEE YUECTh BIIU-
SHUE OTIIOpa TOPHBIX MOPOJI. 3aa4ya pemaeTcs METOA0M KOHEUHBIX 2JIEMEHTOB C HUC-
MOJIb30BAHUEM KOMIIBIOTEPHBIX MpOrpaMM. B pe3ynbprare pacdyeToB MOJTY4YarOT YCH-
JIUS B CTEPKHSAX U B 30HAX UX KOHTAKTOB MEXay co00il. [1o aTuM ycunusim oneHuBa-
€TCsl IPOYHOCTh ATUX AIEMEHTOB.

B skcmutyaTanimoHHBIA TEPUOJT YYUTHIBAIOTCS HArpy3Kd OT COOCTBEHHOT'O Beca
TIOOMHTOB U O€TOHA 3aTIOOMHTOBOTO MPOCTPAHCTBA, BHYTPEHHEE JIaBJICHUE BOJBI.
MeTo10M KOHEUHBIX JIEMEHTOB PEIIAETCs IUIOCKas yIPYTOILIacCTUYeCKas 3a1a4a 1
CHUCTEMBI, BKJIIOUYAIOIIEH TIOOMHTM M MAcCCHUB TOPHBIX MOpPoA. TIOOMHTH CUUTAIOTCS
YIPYTUMH 3JI€MEHTaMH, a Ae(OpMallMOHHbIC XapaKTEPUCTUKA MAacCHUBa TOPHBIX TO-
PO NPUHUMAIOTCSI B COOTBETCTBUHU € 3aKOHOM Mopa — Kymnona. 1o noimyyaeMbiM B
pe3yibTaTe pacueToB HANPSDKEHHUSM B TIOOMHTax OMPECIISIIOTCS YCWIHS B UX ceue-
HUSIX U TpedyeMoe apMUpPOBaHHE.

B peMOHTHBIN Neproj] YUUTHIBAIOTCA HArpy3Ku OT COOCTBEHHOTO Beca TIOOMHIOB
U 0eToHa 3aTIOOMHIOBOTO MPOCTPAHCTBA, TOPHOE JIABJIICHUE, JIaBIICHUE TPYHTOBBIX
BOJ. IIpumMmeHsieTcs pacueTHas cxema aHaJOTM4Has TOW, KOTOpask MCIOJIb30Bajlach
P BBIMOJHEHUU PACUETOB JUIsl CTpOouTENbHOTO nepuoaa. OmHako, nmpu pa3zpadboTke
TaKOW pPACUETHON CXEMBbI JOMOJIHUTEIIBHO YUUTHIBACTCS BIUSIHUE NU3MEHECHUSI T€OMET-
pUYECKUX pa3MepPOB BBHIPAOOTKU BCJICACTBUE MOJI3YYECTH TOPHBIX IMOPOJ MPHU JJIH-
TEJIbHOM JICMCTBMM BHYTPEHHErO NABJIECHUS BOJIbI B AKCIUTyaTallMOHHBIA nepuoa. B
pe3yibTaTe PacueToB MOTYYaAIOT YCUIIUS B DJIEMEHTAX 00/IeNKU. DTH yCHIUs HE00XO0-
MBI JUISI OLIEHKH MPOYHOCTH TaKUX AJIEMEHTOB.

[Ipennoxennas Mmetoauka ucnoib3oBanach B [IAO “Ykpruaponpoekt” mnpu npo-
E€KTUPOBAHUU HAIIOPHOTO AepUBalMOHHOTO TyHHENsI MTkBapu I'29C B I'py3un.
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