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HYIO TIOTOY TOJET JHUO0 TEXHUYECKH OyJIeT HEBO3MOXKEH, OO0 CTa0MIBHOCTh (POTOKAMEPHI
HEe 00ECTIeUUT Ka4eCTBO ChEMKHU M TOYHOCTh KOHEUHBIX TOMOTPAPUUIESCKIX MAaTEPUAIIOB.

4 DxoHomuueckas 3(HEKTUBHOCTh pACCMATPUBAEMOT0 METOIa OUYEBUIHA, TAK KaK OHA
CJIaraeTcsi U3 COKPAIICHHsI CPOKOB TOJIEBBIX PadOT U TPYA03aTpaT Ha MPEOJ0JICHUE HA3EMHBIX
MPEMSITCTBUNA B CIIy4ae ChbeMKH ONTHYCCKHUMH MeTomamMu. OIHAKO ISl KATHOPOBKH (TIpUBSI3-
KA CHUMAEeMOT'O Y4acTKa K CIUHON CHCTEME KOOPIUHAT U BBICOT) KJIIACCHYECKUE METOJIBI T€0-
JIE3UYECKUX paboT He TEPSIOT aKTyaJIbHOCTh, HO B OOIIEM COCTaBe IUIOMIAIHBIX padOT UMEIOT
HE CTOJIb 3HAUYUTEIIHHBIE 00HEMBI.
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Llenvio uccnedosanuii senaemcs Hayunoe 000CHO8aHUe U YHUDUKAYUA NPUMEHAEMBIX
00IUYOBOK UPPULAYUOHHBIX KAHATI08, NOONENCAWUX KOHMPOIIO, HA CMAouu KCHAYAmayuu
HacocHvlXx cmanyui. B cmamve paccmampusaromcsi memoovl OYeHKU QuibmpayuoHHo20
pacxooa uepes nieHOYHbIl FKPAH NPU HATUYUU 8 HEM MECMHbIX nogpedcoenull. 1lpusedenmvie
pacuemsl Xopouio co2nacyiomcesi ¢ IKCHePUMEHMATbHLIMU OAHHBIMU.

Knrouesvie cnosa: nHacochuvlie cmanyuu, 6e30nacHas 3KCHIYamayus, UppueayuoHHole
KAHAbl, NIeHOYHbIU IKPAH, CUTbL UHEPYUU, ONbIMHbLE OMCEKU, QUIbmpayus.
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OPERATION EXPERIENCE OF LARGE IRRIGATION CANALS WITH
CONCRETE FILM LININGS

The aim of the research is the scientific substantiation and unification of the applied
irrigation canals linings to be monitored at the stage of pump stations operation. The methods
for assessing the seepage discharge through a film screen in case of local damages are dis-
cussed. The calculations presented are in good agreement with the experimental data.

Key words: pump stations, safe operation, irrigation canals, film screen, inertial forc-
es, test sections, filtration.

OnsIT 3KCIITyaTaluy KPYMHBIX CUCTEM MAaIIMHHOIO BOJOIOAbEMA MTO3BOJISIET KOHIIECH-
TPUPOBATH COOTBETCTBYIOIINE TAHHBIE B TAKOH opme, KOTopast yao0Ha IKCILTyaTallHOHHOMY
nepconany [1—4]. K ocHOBHBIM 10 mpobiemam BOJOCOEPEKEHUSI OTHOCIT COOPYKEHUS, pa3-
pYIIEHHE KOTOPBIX MPUBOJUT K HAPYIICHHIO HOPMAIBHOM pabOThI KPYITHBIX KaHAJIOB.

B nmocnenHux MoHOTpausx M CTAaThsIX YTOUHSAETCS KOI(PPHUIMEHT THApPaBINIECKOTO
TpPEHUs B IJIAaHOBBIX ypaBHeHUsiX CeH-Benana [5].

Cucrema ypaBHenuil CeH-BeHaHna cocTouT:

- U3 CKaJIIPHOTO YPAaBHEHUS 3aKOHA COXPAHEHMsI MAaCChl IOTOKA B OTKPBITOM pycle:

oh  0Oq; _ 0-

ot 0Ox; ’
- ypaBHEHHsI COXPAHEHHUS UMITYJIbCA B IIOTOKE:
. 0qg,q;1h 2

8ql_|_ q:9 +8gh /2

ot Ox; Ox;

4 4

=0, (1)

rae h — royOuHa MoToKa, M;
t —BpewMd, C;
g — Y/IebHBIH pacXo/1 BO/IbI, OTHECEHHKIH K JUIMHE KaHasa, M%/c;

X; — IIPOCTPaHCTBEHHBIE KOOPAUHATHI,

g — yckopeHue, m/c?;
TP — BEKTOP HAIPsHKEHUS THIPABIMYECKOTO TPEHUS MO JHY, M BOJ. CT.
B ypaBHenun (1) npuHaTa cCHMBOIMKAa DUHINTEHHA, TP KOTOPOU B BRIPAKCHUSIX YHC-
JUTENS U 3HAMEHATENIsl UCIIOJIb30BAaHbI OJJMHAKOBBIE UHIEKCHI [5].
OmbIT OKCIICPUMCHTAJIBHBIX I/ICCJ’[GILOBaHI/II\/’I IMoKasaJl, 4YTO B HCKOTOPBIX BOAOIIOABOJA-
HIMX coopykeHusix HacocHbIX ctaniuit (HC) yctanaBnmuBaroTcsi cBOOOIHBIE ITOBEPXHOCTH IO~
TOKa, PE3KO U3MEHSIONINE TITYOMHBI U CKOPOCTH 10 TEYCHUIO HA IOBOJBLHO KOPOTKOM OTpPE3Ke
IyTU ¥ B UTOT€ YBEIMUYMBAIOIINE CUJIbI COMPOTUBIIEHUS ABIKEHUIO. [loaToMy Kpome compo-
TI/IBJ'IGHI/II\/'I, O6yCJ'IOBJ'IeHHI)IX Pa3HOCTBIO I[aBJ'IeHI/Iﬁ U TPECHUEM, B COOTBETCTBUH C IPUHIHUIIAMU
TUAPOMEXAHUKU PEKOMEH]IyeTCS YYUTHIBATh CHIIBI BUXPEOOPA30BAHUS WU OOTEKAHUS M CH-
761 mHEpHHH [6]. O0a 3TUX BHUAA CONMPOTUBICHUN aHATUTHYCCKU BBIUYUCIISIOTCS KaK (QYHKITIH
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OT CKOpOCTHOro Hamopa. IlepedncieHHble CHIIBI CONPOTHUBICHHUS PEIKO OBIBAIOT OJHOBpE-
MEHHO ONPEEIIAIOMNUMHU TUI IBUKYILIEHCS )KUKOCTH.

B oanux ciayyasx onpenensironM sIBISIETCS COMPOTUBICHHE 3a CUET Pa3HOCTHU JaBiie-
HUS U TpeHus (Hampumep, Ui PaBHOMEPHBIX WJIM MEUIEHHO HM3MEHSIOUIMXCS ITOTOKOB),
a B IPYTUX — CONPOTHBIICHHE 33 CYET BUXPEOOpa30oBaHUs WIM OOTEKaHWS W MHEPLWHU, YTO
MMEET MECTO B MPOTOYHON YaCTH BCACBIBAIOIIUX TPYO.

B sTux cnyuasx kpome CHJI TPeHHs] OCHOBHOE T'HJIPaBIMYECKOE CONMPOTUBJICHHE OKa-
3bIBAIOT CUJIbI MHEPLIUHU ABMXKYIIHUXCS Macc XKUAKOCTH.

Cwuna uaepruu Fuy (H) B 00IIEM BHJIE ONIPEACIISACTCS CICAYIONTUM YPaBHCHUEM:

Fun =+d(mV)/dt,
I/I€ M — Macca, Kr;
V — cpenHsist CKOpOCTh MOTOKA, M/C.

Takum 00pa3oM, BOSHUKHOBEHHE CHJIBI HHEPIIUU MMPOUCXOJUT JINOO B pe3ysbTare u3-
MEHEHHUSI MacCChl, JINOO NMPH M3MEHEHUH YCKOPEHUS MpPHU COXPAHEHHUH MAacChl IMOCTOSHHOH,
T. €. IpA m = const.

berononneHoyHas 00JIUIIOBKA UPPUTAIIMOHHBIX KAaHAJIOB MOJIyYnyIa IMIMPOKOE Pacipo-
CTpaHEHHE MPU OCBOCHHM KPYIHBIX MAaCCHBOB OpOIIAEMbIX 3eMelb B Y30eKCKOH, YKpauH-
CKOH M Jpyrux pecnyOnukax. [Ipumenenne ee 00ycioBI€HO MEHBIIIMMH JKCIITyaTalliOHHbI-
MU 3aTpaTaMu, OCOOCHHO Ha MPOCaTOYHBIX U CY(P(HO3UMOHHO-HEYCTONUMBHIX TPYHTAX.

IToneBble uccaenoBaHus, BBIIOJHEHHbIE B Y30€KUCTaHe, MOKa3ald, 4TO OOJIMIIOBKA
Ha KPYIMHBIX MAIIMHHBIX KaHAJIaX COKpaIlaeT (pUiabTpallMOHHbIE TOTEPU B CPEAHEM 0 TPEX pas,
Ha BHYTPHUXO034MCTBEHHOM ceTu — B 45 pas.

Jlyia onpeneneHus BEIMYMHBI (QMIBTPAIIMOHHBIX IMOTEPh U3 KAaHAJOB ¢ OETOHOIIEHOY-
HOW OOJIMIIOBKOW MPOBEACHBI HATYPHbIE HM3MEPEHUS METOAOM (QHIBTPAMOHHBIX OTCEKOB
Ha Jlxuzakckoit rojosHoit HC (JIITHC) u Ha ronoBHo#M yacTu KapmmHCKOro MarucTpajibHOTO
kaHana (KMK), BeimonHeHs! 1a0opaTOpHBIE U TEOPETHUECKUE UCCIIeoBanus [6, 7].

Kanan JII'HC Ha ONBITHBIX y4yacTKax SKpaHUPOBAH MOJIUA3TUICHOBOM IUIEHKOH TOJ-
mHOM 0,2 MM, KOTOpasi 3alluileHa OT MEXaHUYECKUX MOBPEXKICHUM 1 COJIHEYHOUN pajuaiuu
Ha O0TKOCax kene300eToHHbIMU pedpucThiMu TuTamMu Mapok OIIK-32 wiu OIIK-41 ¢ pazme-
paMu B IIaHE COOTBETCTBEHHO 3,2 X 3,2 M> 1 4,1 x 3,2 M%, Ha THE — MOHOJIUTHBIM OETOHOM
tommuHONW 10 cM. CTBIKM MEXIy TUTMTaMH IIHPUHON 3—6 CM 3ajenaHbl OETOHOM, 4TO HEO0O-
XOJIUMO JJIsl 3aIUTHI IJIEHOYHOI 0 3KpaHa. OIBITHBIE OTCEKH Ha KaHaJle OrpPaHUYMBAIIUCH I1€-
pEMBIYKAMU U3 JEPEBSHHBIX IIUTOB C MPOKIATKON M3 MOMUATHIECHOBOW TuieHkH. ILuter u
MJICHOYHBIN 2KpaH KaHala HAJeKHO 3aleMIISUTUCh B O€TOHHBIN 3y0. OO1as mpoTsHKeHHOCTD
OTBITHBIX OTCEKOB paBHa 1980 Mm.

I'pyHTBI Ha Tpacce KaHaIa IPEACTaBIECHb MAaKPOIIOPUCTHIMU CYIVIMHKAMU U CYIIECSIMU
CJIIOUCTOTO CIIOXKEHUS, KOdPPHUIMEHT PUIBTpallUi KOTOPHIX B €CTECTBEHHOM COCTOSHUU pa-
BeH B cpeaneM 0,42 M/cyT, a mocie OTCHIIKY B JaMObI KaHaja, YaCTUYHOTO YIUIOTHEHHUS 3eM-
nepoiinoil Texuukoi u 3amouku — 0,08—0,14 M/cyt. [ pyHTOBBIC BO/IBI IIPU MTPOBEACHUU OIIbI-
TOB 3aJIeraji Ha rTyOuHe Oosiee 8 M 1 He BIMUIM Ha (QUIBTPALIMIO U3 ONBITHBIX OTCEKOB.

Kparkas nHKeHEepHO-IreoIorndeckas XapakTepuCcTKa Tpaccel rosioBHor yactu KMK
(mo mukera 624) cnenyromas. [lepsoie 20 kM kanama (o HC-1) mposneraioT B MOWMEHHBIX
Teppacax p. AmMyzmappu. Pycno kaHama BCKpBIBa€T 31€Ch II€CKHM, CYIJIMHKM W TJIMHBI
npu OJTM3KOM 3aJleTaHUU YPOBHSI TPYHTOBBIX BoA. [locnmemyromme 20,8 kM KaHana (y4acTOK
mexny HC-1 u HC-2) nponoxeHsl B OCHOBHOM B necyaHblx rpyHTax. Ha mukerax 260-300
KaHaj nepecekaer yacTb CaMCOHOBCKOI'O IJIATO, BCKPBHIBAs TOJIIY TJIMHUCTBIX OTIIOKEHUH,
xapakrepusyeMbix Kodddunuentom ¢punbsrpanuu okoso 0,01 m/cyr. YyacTok kaHaia OT MU-
kera 409 + 50 (HC-2) no nukera 669 (HC-5) nmponoxeH mMpeuMyIiecTBeHHO B TIECUAHHUKAX,
JIETKO pa3MOKaeMbIX B BOJIE, XapaKT€PU3yeMbIX 3HAUMTEIbHOW M3MEHUYMBOCTHIO KO3 duIn-
eHrta ¢puibTpanuu B npenenax 0,2—4,5 M/CyT npu cpeaHel BeIMYMHE OKOJIO 3 M/CYT. YpOBEHb
TPYHTOBBIX BOJ 3ajyieraeT Ha riyounne 30—120 m.

C nukera 201 (HC-1) Ha BceM MpOTSKEHUU KaHAT YKPAaHUPOBAH OETOHOIIEHOYHOU

156



[TYTU [TOBBIIHEHUSA 5ODPEKTUBHOCTHU OPOITAEMOT'O 3EMJIEJIEJIV A, Ne 1(73)/2019
MCII??L)le(L?bZ KO/I(I)QI)@HUHU
OOJUITOBKOM, 32 HCKIIFOUeHUEM ydacTka kanama mexay HC-2 u HC-3, rne ynoxxeHa xene3o-
OeTOHHas 00MIIOBKA O€3 TICHKH [7].

Ha yuacTtkax co cOOpHO-MOHOJUTHOW OOJMIIOBKOW JHO KaHaia MOKPBHITO MOHOJIMT-
HBIM OETOHOM HIIM JKEIe300€TOHOM TOJIIIMHON 15 ¢M, OTKOCHI OOIHIIOBAHBI KEJIE300€TOH-
HeIMH 1muTamMu Mapku OIIIIK-30, ynoxeHHsIMU B 5—6 psiIOB.

BomoynopasiM snemenTom obiuioBkun Ha KMK sBisieTcss moausTUICHOBAs TUICHKA
tonuuuon 0,2-0,4 mm. Ha xanane JITHC u rososHoit yactu KMK BbINOJIHSIN epUOIAYE-
CKUit KOHTPONb [7]. YCTaHOBIIEHO, YTO OHO HOBPEKIEHHUE NPUXOAUTCA B cpeaHeM Ha 20 M2
TIOBEPXHOCTH TIEHOYHOTO dKpaHa, Ha KMK — 8—12 m?.

[To KOHCTPYKTUBHBIM OCOOCHHOCTSIM OETOHHOE MOKPHITHE TaKOW OOJIUIIOBKU CIIY>KHUT
TG JIJIST 3aIIUThI TUIEHOYHOTO dKpaHa — BOJA JIETKO 3aIOJHSIET CBOOOIHOE MPOCTPAHCTBO
MEXy OETOHOM M TUIEHKOW M MPU HAJIMYUHM B HEH MOBPEXKIECHUH MPOCAYUBACTCS B MOACTHU-
Jaronire TpyHTHI. ['epMeTH3aius CTHIKOB B OETOHE, 3alllMIIaI0IIeM TUICHOYHbIN SKpaH, HeJo-
MyCTHMa, TaK KaK BO3MOXKHO pa3pyIIeHHE OSTOHHOTO TOKPBITHSI MPU PE3KOM OMOPOKHEHUHU
KaHaJla TOJ JACHCTBHEM THAPOCTATUYECKOTO HAMoOpa BOJIbI, HEM30EKHO CKAIUTMBAIOIEHCS
Mex 1y OETOHOM U TJIEHKOH.

Cnenunanuctsl MHCTUTYTA Uppuranuu B teueHue 2016—2017 rr. npuHuManu ydactue
B KOMIUIEKCHBIX HATYpPHBIX U JUArHOCTUYECKUX UCHBITaHUsAX kpynHenmux HC pecnyOnuku:
HC-1 KMK, Amy6yxapa-1, Kyto-Mazap, Amy-3aunr-2, JITHC.

Ha JI'HC BpIsIBUIUCH CIEAYIOIIME aBapUHHBIE CUTYyallMH, UMEIOIINE CEPbE3HBIE T10-
CJIEICTBUS JJIS HAJIEKHOCTH M Oecriepe0oiHOCTH BOIOTIOIaYH:

- B HEJIOCTYIHOM JUIsl OCMOTpa MOJABOIHOM YacTHU HANOPHOTO OacceitHa oOpa3oBaiach
TpelllMHa WK HapyIIeHHUEe YIIIOTHEHUS Je(OPMAIIMOHHOTO I11Ba;

- yepe3 o0pa3oBaBIlieecss OTBEPCTHE MPOUCXOAUT HHTEHCUBHAS YT€UKa BOJIbI C BBIMbI-
BOM TpyHTa U3-T10/] COOPY>KCHUS;

- B MECT€ Pa3MbIBa TPYHTOBOTO OCHOBAHHUS MPOHCXOJUT OOpYIIEHUE TOHHOMN TUIHTHI
HANOpHOTOo OacceifHa U MPOPHIB, TPEOYIOIMUK MPEKpaeHIs BOIOIOJauu Mo Kackaay [2, 8].

Pacnionoxenne u XxapakTepUCTUKN yYAaCTKOB YKa3aHHBIX KaHAJIOB, HA KOTOPBIX U3Me-
peHbl pUIbTpallMOHHBIC TOTEPHU, IPUBEACHBI B Tabnuie 1, a 3HaueHUs: QUIbTPAIIMOHHBIX TTO-
Tepb, OTKOPPEKTUPOBAHHBIC C YIETOM HCIIAPEHHS C BOJAHON MOBEPXHOCTH U MEPECUUTAHHBIC
Ha | KM MPOTSYKEHHOCTHU KaHaa, IPeICTaBICHbI B Ta0uIIe 2.

Tadauna 1 — XapakTepuCTHKH ONBITHBIX 0TCEKOB

Howmep onbiTHOTO OTCEKa Jnuna Pa3mep kanana Konctpykuus 6eroHormie-
1 €ro MECTOIIOJIOJKEHUE | OTceKa, M | b, M | H,m | m HOYHOM OOJIMIIOBKU
Kanan JITHC
1 ITukersr 142 + 47 180 1,9 1,67 1,6
2 INukerwr 173 + 39 800 1,1 1,87 1,5 C/6OpHO-MOHOHTHAS
3 [Iukets! 201 + 41 600 1,5 1,73 1,5
4 TTuxetwr 221 + 89 250 1,0 1,80 1,4
I'omoBHas yacte KMK
1 ITukersr 201 + 50 200 7,0 6,6 2,5 | CO0pHO-MOHOIUTHAS U
2 ITukersr 422 + 50 200 7,0 6,7 2,5 | MmoHOIMTHAA

Ta6auna 2 — 3HavyeHus: GUIBTPALMOHHBIX IOTEPb HA KAHAJIAX € 00JIMIOBKOM H
B 3¢MJISIHOM pYCJie PABHOI'0 IIONIEPEYHOro ce4eHHUs

Homep | I'mybuna | Ilotepu Boabl Ha ¢pmiibTpanuio, | CreneHb cokparie- | ['om mpo-
OIIBITHOI'O | BOJEI B 1/(c- kM) HUS PUIBTPAIIUOH- | BEICHHS
orceka | kaHaie, M | C o0nuioBkoil | be3 0OaUIOBKH | HBIX OTEPH (B pa3bl)| OMBITA
1 2 3 4 5 6
Kanan JITHC
1 0,87 0,36 22,0 60,5 2018
2 1,24 0,24 12,0 51,0 2017
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[Tponomxenue TabIUIIBI 2

1 2 3 4 5 6

2 1,26 0,31 12,0 38,5 2014
3 1,35 0,31 13,0 42.5 2014
3 1,12 0,26 12,0 46,5 2015
4 1,18 0,29 10,0 34,0 2015

I'omoBHas yactes KMK

1 4,40 45,4 1000 22,0 2017
2 3,65 57,5 1160 20,0 2017

beronomnieHouHas 00JMIIOBKA — YHUBEPCAIBHBINA BBICOKOA((EKTUBHBIN CITOCOO IMpo-
TUBOQUIBTPAIMOHHON 3aIIHUTHI, MPAKTUYECCKH MPUMEHHMBIA B JIIOOBIX WH)XXCHEPHO-
re0JIOTHYECKUX YCIOBHSIX. BOJONPOHUIIAEMOCTh €€ MOJHOCTHIO 3aBUCUT OT IEJIOCTHOCTH
MJICHOYHOTO 3KpaHa. HaTypHble nccnenoBaHusi U pacueTbl, OCHOBaHHbIE HA HUX (Tadnuia 2),
MOKA3bIBAIOT, YTO OETOHOIUICHOYHAsI OOJIMIIOBKA KaHAJIOB 00ECIIEYUBACT COKpaIICHHE (PHITb-
TpaMoHHBIX TOTeph B 20—60 pas.

[Ipu cTpouTenbCTBE U IKCIUTyaTallMd KaHAJIOB BO3MOXHBI TIOBPEXKICHUS TUICHOYHOTO
9KpaHa B BHJIE CIAHPOB, MPOpe3eh, MPOKOJIOB, KOTOPHIC SBJISIOTCS JIOKATHHBIMA OYaraMu
bunpTpanuu. BennunHa QUIbTpallMOHHBIX MOTEPHh 3aBHCUT OT BOAHO-(DHU3MUECKUX CBONCTB
MOJICTUJIAFOIIETO TPYHTA, KOJIMUYECTBA M XapaKTepa MOBPEXKICHUH TUICHKH U Pa3MEepOB KaHa-
7a. ABTOpBl YTOUHWIM MapaMeTpbl (UIBTPALMU Yepe3 OTBEPCTHsl B IUJICHOYHOM 3SKpaHe
(Tabmuma 3).

Tabauna 3 — K pacuery ¢puiabTpanum yepes oTBepcTHs B IJICHOYHOM JKPaHe

3HaueHue ¢/K npu AuamMeTpe OTBEPCTHSI
H+ He, M d=1Mm d=3 MM d=5 MM d=10Mm | d=20 mm
0.10 0,000824 0,00183 0,00283 0,0049 0,0088
0,50 0,00655 0,0139 0,0204 0,0340 0,0580
1,00 0,0161 0,0340 0,0485 0,0812 0,130
1,50 0,0292 0,0594 0,0818 0,133 0,219
2,00 0,0440 0,0866 0,121 0,195 0,322
2,50 0,0574 0,116 0,164 0,259 0,449
3,00 0,0720 0,151 0,211 0,328 0,550
3,50 0,0890 0,185 0,261 0,405 0,660
4,00 0,107 0,222 0,311 0,485 0,778
5,00 0,144 0,297 0,416 0,652 1,03
6,00 0,185 0,381 0,531 0,837 131
7,00 0,227 0,470 0,650 1,03 1,61
8,00 0,270 0,566 0,780 1,24 1,93
9,00 0,304 0,655 0,910 1,45 2.27
10,00 0,362 0,750 1,052 1,67 2,63

Jnst OIIEHKM BETMYHMHBI (DMIIBTPAIIMOHHBIX MTOTEPh Yepe3 IUICHOYHBIN SKpaH TP HaU-
YUW B HEM MECTHBIX MOBPEXKJICHUH B BHUJC BBIPE30B C KPYroBod (hopMoil ouepTaHHs peKo-
MCHAYIOTCA 3HAYCHHA U3 KaHAJIOB C HCIIPOHUIACMBIMH CTCHKAMKU B OAHOPOJAHBIC IMOACTUIIA-
OII[UE TPYHTHI P TITYOOKOM 3aJeTaHUU YPOBHSI TPYHTOBBIX BOJ. B Tabmnuiie 3 mpuHSATHI cre-
JYIOITHE 0003HAYCHUS:

g — QUIBTPAIMOHHEIH pacXol Yepes KPyriioe OTBEpCTHE B ILIEHOYHOM SKpaHe, M>/CyT;

K — ko urmenT puabTpanuy rpyHTa, MOACTHIIAIONIETO TUICHOYHBIA dKpaH, M/CYT;

H — Harop BOJbI HaJl KPYIJIBIM OTBEPCTUEM B IUNIEHOYHOM JKPaHE, M;

HK — KalMUWJJIApHOC OaBJICHUC, paBHOC MMOJOBUHE BbICOTHI KAITUJIJIAPHOI'O ITOAHATHUA BO-
JIbI B TIOJICTUJIAIOIIEM TPYHTE, M.
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Ecmu H + H« = 2,0 M, K = 0,42 m/cyT, d = 20 MM, MOKHO ONpPeAeTUuTh (GUIHTPALINOH-
HBII pacxoj uepe3 OJHO OTBEPCTHE B IUICHOYHOM 3kpaHe. [lo tabmuie 3 Haxomum ¢/K =
=0,322 M%, umu g = 0,135 M*/cyT. PacueTsl QHIBTPALMKM XOPOIIO COIIACYFOTCS C SKCIEPH-
MEHTaJIbHBIMH JaHHBIMH.

HIupoxomacmTabHble HAy4YHbIE MCCICIOBaHMS, HANPaBJICHHBIE HA COBEPIICHCTBOBA-
HHUE TEXHOJIOTHI MOBBIIIEHUS HAJIe)KHOCTH OPOCUTEIILHOM CUCTEMBI, POBOAATCSA B BEIYLIMX
HAYYHBIX IIEHTPaxX U BBICIIMX Y4EOHBIX 3aBEICHUSX MHpa, B T. 4. Department of Mechanical
Engineering University of Ottawa (Kanana), Department of Electrical und Computer Engineer-
ing Texas University (CIIIA), Chuntsin University, Wuhan University (Kurait), Wageningen
University (I'ommangust), Universitit Hohenheim (I'epmanus), TamkeHTCKOM TEXHUYECKOM
yHHUBepcHUTeTe, TalllkeHTCKOM MHCTUTYTE WHKEHEPOB MPPHUrallMd U MEXAaHU3ALUHU CEIbCKOI0
xo3dicTBa, PoccuiickoM HayqHO-HUCCIIEI0BATEIbCKOM HHCTUTYTE MPOOJIEM METUOPALIUH.

OHHM XapakTepu3yrTCsl HIMPOKUM Pa3BUTHEM padOT, OCHOBAHHBIX Ha IKCIEPHUMEH-
TaJIbHOM OLIEHKE HaJEeXKHOCTH, NEePEeCMOTPE KOHLENIUHN CIYy4alHOCTU U 00s3aT€IbHOCTH OT-
Ka3a, U3y4aeTcs CBA3b MKy IPUUMHAMU OTKa3a U MpeAaraéMbIMi KOHCTPYKIMSIMH |8, 9].

JlanpHeliee 3KCIEPUMEHTAIBHOE M TEOPETUYECKOE HCCIe0BaHUE BOJONPOHHUIIAE-
MOCTH TIPU HAJIMYUU MECTHBIX IOBPEXKICHUN [TO3BOJIUT pa3paboTaTh OOBEKTUBHBIE KPUTEPUHI
KOHTPOJISI C Y4ETOM NPeAOTBpaLIeHNs (PUIbTPAIMA Ha OCHOBE HOBBIX F€OCHHTETHYECKUX Ma-
TepuanoB (OEHTOHUTOBBIX MaTOB, reoMeMOpan) [10]. C 1enpo BeIpaBHUBAHUS CKOPOCTEH MO-
TOKa MOTYT OBITh YCTAHOBJIEHBI JIACTMYHBIE MOTOKO(OPMHUPYIOIIME 3JIEMEHThl B Hauale
BEPXHET0 yJacTKa (pUIbTpAIMH U B €T0 KOHIIE.
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HEKOTOPBIE METO/Jbl PACYHETA HEYCTAHOBUBIHIETI'OCs ABU/XEHUSA
BO/JbI B CUCTEME «KAHAJI - HACOCHAS CTAHIIUS»

B cmamve paccmampusaromes nekomopwvie mMemoowvl pacuema HeyCmaHoBUBUE20C s
OBUIICEHUSL BOObL 8 KAHANAX. YCMAHOBNEHO, YMO OJis PACHemOo8 eUOPABIUYECKUX NaAPAMEMPOs
PYCI08bIX NOMOKO8 NPU NPOEKMUPOSAHUU CUCEM «KAHAL — HACOCHASL CMAHYUSLY C Nepexoo-
HbIMU NPOYECCamil BO3MONCHO UCHONb306AMb VPABHEHUS HePA3PbIBHOCIMU U ONpedeisimb
cpeOHuUll pacxod 3a HeobXo0UMbIl UHMEPBANl 8peMenU 8 paccmampusaemom cmeope. Pexo-
MeHOYeMblll MemooO YNpAasieHUs IKCHIYAMAYUOHHIMU DEeNCUMAMU HACOCHLIX CMAHYUL
npedycmampusaen peueHue YPaeHeHull HeyCMAaHO8UBUE20Cs O8UNCEHUSL Ol HEeKOMOpPO2o
BbIOPAHHO20 MOMEHMA BPEMEHU T = CONSt.

Kniouesvie cnosa: nacocuvie cmanyuu, KaHaIbl, CMEOp, UHMEPBATL 6PEMEHU, HEYCma-
HOBUBULeeC sl O8UNCEHUE 800, 2UOPOOUHAMUKA.
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SOME METHODS FOR UNSTEADY FLOW CALCULATION
IN THE SYSTEM “CANAL - PUMP STATION”

Some methods for calculating unsteady canal water flow are discussed. It has been
found that for calculating the hydraulic parameters of canal flows in the design of “canal —
pump station” systems with transition process, it is possible to use the continuity equations
and determine the average flow for the required time interval through the considered range.
The recommended method of the operating conditions control of pump stations involves the
solutions of equations of unsteady flow for a certain selected time moment t = const.

Key words: pump stations, canals, parameters, section line, time interval, unsteady
flow, hydrodynamics.

160



