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Summary
Existing structures of retaining structures retain a large amount of sediment and debris, various algae at
their threshold, this leads to a negative impact on the quality of irrigation water, the normal operation of
pumping stations and irrigation equipment, consequently, on productivity. All of these reasons made it nec-
essary to develop water retaining structures to improve the operation of pumping stations and increase the
efficiency of irrigation systems. The passage of sediment through water retaining structures was studied in
the Hydraulics Department laboratory of KubGAU on a glass tray. The percentage of sand that passed
through polygonal weirs for the upper slope was calculated — 0; 1:1 and 2:1 and the angles of the side walls
to its axis a =30°, 45°, 60° and the classic weir 90°. The results of the experiments showed that the maxi-
mum percentage of sediment passage was established on a polygonal weir of a practical profile with a 2:1
upper slope and at an angle of the side walls of the weir to its axis of 30°.
Abstract

Introduction. Been studied the passage of sediments through water retention structures (polygonal weirs) for an-
gles of 30°, 45° and 60° for the side walls of the weir and a comparison of the results with each other and the
classical weir (a= 90°) when laying the upper slope was 0; 1:1 and 2:1, according to the choice of the best model
among the studied models that ensure maximum passage of sediment through the weir, protection of reclama-
tion intakes from sediment while ensuring uninterrupted water consumption for irrigation systems and also im-
proving irrigation water by passing sediment through the weir. Materials and methods. The passage of sediment
through water retaining structures was studied in the Hydraulics Department laboratory of KubGAU on a glass
tray 4.4 m long; 0.17 m wide; 0.3 m high. Polygonal and classical practical weir were made of gypsum material
with angles 30°, 45°, 60° and 90° of the side walls of the weir. The upstream slope weir was 0; 1:1 and 2:1, and
the laying of the lower slope was constant in all experiments — 1:2. Experiments were under the following condi-
tions: The water flow rate Q was in the range of (0.58.10°-9.94.10®) m?/s, the diameter of the sediment particles
was 0.1-0.25 mm, the pressure above the weir varied from h=1.3.107 to 7.3.102 m, and average water flow ve-
locity were in the range from 0.041 to 0.409 m/s. Results and conclusion. Experimental studies of the passage of
sediment through water retaining structure show that for all studied weirs, the average percentage of sand pass-
ing through a polygonal weir of a practical profile for the angles of the side walls a = 30°, 45° and 60° is 65.46%,
45.84% and 40.0% higher, respectively, compared with the classical one weir (a=90°). Based on experimental
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studies, it was proved that the maximum percentage of sand passing through a polygonal weir was 51.4% for a
weir with a threshold height of 0.07 m, the angle of the side walls of the weir to its axis a = 30° and the laying of
the upper slope 2:1.

Keywords: water retaining structures, sediments, polygonal weir, classic weir, reclamation can.
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YOK 631.672.2
MCCNEOOBAHUE BOOONOAMNOPHOIO COOPYXXEHWUA ONA NPOMNYCKA HAHOCOB
HA MEJNTMOPATUBHbIX KAHANAX

'XacaHn M., acrupaHm
Ky3HeL|OB E. B., 00kmop mexHuU4YecKux Hayk, npogeccop

YHusepcumem Anernino
2. Anenno, Cuputickass Apabckasi Pecriybrniuka
20reoy BO «KybaHckull eocydapcmeeHHbIl agpapHbIl yHueepcumem um. U. T. TpybunuHa»
2. KpacHodap, Pocculickas ®edepayusi

AHHoOTaumA. Llenbto gaHHOW paboTbl ABMSIETCA SKCNEPUMEHTaNbHOE UCCRea0oBaHME Mporycka HaHo-
COB 4epe3 BOOOMOAMOPHOE COOPYXEHME B BUAE MOMMIOHANBHOIO BOAOCNMBA MPAKTMYECKOro npoduns ¢ pas-
NUYHBIMK Yriiamm BOKOBbIX CTEHOK K ock Bogocnmea a= 30°, 45° 1 60° 1 cpaBHeEHME pe3ynbTaToB Mexay cobon
1 knaccnyeckum Bogocnneom (a= 90°) npu 3anoxeHun BEpXOBOro oTkoca nopora Bogocnumea 0; 1:1 n 2:1, no
BbIOOPY HamnyyLlen MOAENN CPEAN NU3yHaeMblX MoAENeN, 0becneymBaoLLX MakCUMarbHbIA NPOMyCcK HAHOCOB
Yepes Mopor, 3aliMTe MennopaTMBHLIX BOA03abopoB OT HAHOCOB Mpu obecneveHnn becnepebonHoro Bogomno-
TpebneHNs Ha OpPOCUTESBbHBIE CUCTEMBI, @ TaKKe YIYHLLEHWNIO KAYECTBEHHbIX NOKasaTenen OpoCUTENBHONM BOAbI
nyTeM nNpomnycka HaHOCOB Yepes nopor. Matepuansl u MeToapl. MiccnegoBaHue nponycka HaHOCOB Yepes BOAO-
NMOAMNOPHOE COOPYXEHWE NMPOBOAMNMUCH B Nlabopatopuun kadeapbl rmapaBnuki U C. X. BogocHabxeHus KyolrAY
Ha CTEKISIHHOM NoTKe AnuHon 4,4 M; wupuHon 0,17 m; BbicoTton 0,3 M, B KOTOPOM Obinia pasmelLleHa Mogenb
Bogocnuea. Mogenv nonuroHasnbHOMO M KNaccuyYeckoro BOAOCHMBA NMPAKTUYECKOro Npodhuns Obinm M3rotoBse-
Hbl M3 MMNCOBOr0 MaTtepuarna Cc pasnuyHbIMKU yrinamm 60KOBbIX CTEHOK K ocu Bogocrmea o= 30°, 45°, 60° n 90°.
3anoXxeHne BEPXOBOr0 OTKOCa nopora Bogocnvea 6biro — 0; 1:1 u 2:1, a 3anoxeHue HM30BOro oTkoca bbIno
NOCTOSHHBIM BO BCeX 3KCMepUMeHTax — 1 2 Ha YCTaHOBKE MPOBOAMNUCH OMbIThbl MPU YCIIOBUSIX: pacxon Boabl Q
Haxoguncs B npegenax (0,58.10° —9 94.10° ) M °lc, avameTp YacTuy HaHocoB 6bin 0,1-0,25 MM, Hanop Hag, Bogo-
CrvBoM mameHsincst oT h=1,3.102 go 7,3.102 M, 1 cpedHMe CKOpoCTU MoToka Gbinu B AnanasoHe ot 0,041 fo
0,409 m/c. PesynbTathbl 1 BbIBOAbI. 3KCI'IepI/IMeHTaJ1beIe nccreaoBaHns Nponycka HaHOCOB Yepes3 Mopor BOAO-
MoAMOPHOrO COOPYXKEHMS MOKA3bIBAKOT, YTO A1 BCEX U3YYaeMbIX BOAOCIIMBOB CPEAHMI MPOLEHT Necka, NMpPoxo-
OsILLEero Yepes NonmMroHasnbHbIA BOOOCHUB NMPaKTUYECKOro Npodhunst Ans yrioB O0KOBLIX CTEHOK K OCYM BOLOCHN-
Ba 0=30°, 45° n 60° 6onbLue Ha 65,46%, 45,84% 1 40,0% COOTBETCTBEHHO MO CPABHEHMIO C KITACCUYECKUM BO-
pocnueoM (a=90°). Ha ocHOBaHMK 3KCNEPUMEHTAarbHbLIX UCCNEeN0BaHUA A0KAa3aHO, YTO MakCUMarbHbIA MPOLIEHT
necka, NPOXoAALLEro Yepes NosMroHanbHbIv Bogocnme, 6bin 51,4% ana Bogocnuea ¢ BbicoTon nopora 0,07 m,
yrnom 60KOBbIX CTEHOK BOAOCHMBA k ero ock a= 30° 1 3anoxeHnem BepxoBoro otkoca 2:1.

Knroyeebie cnoea: eodonoanopr/e COOpPYy>XeHusl, HaHOChblI, ronuaoHalsbHbIU 8000csuU8, Kiaccu-
Yyeckul 8odocrus, MersriuopamueHble KaHallbl.

LintupoBaHnume. XacaH M., KysHeuos E. B. iccnegoBaHne BogonognopHOro COOpyXXeHust Ans nponyc-
Ka HaHOCOB Ha MenuopaTtuMBHbIX KaHanax. M3secmus HB AYK. 2024. 3(75). 194-202.
DOI: 10.32786/2071-9485-2024-03-22.

ABTOpCKMﬁ BKnaa. Bce aBTOpbl HaAcToALlero nccnenoosaHna npuHMManun HenocpencTtBeHHoe yvyactue B niaHunpoBa-
HWUWU, BbINOJTHEHNUN UNKN aHann3e aHHOro nccrnegoBaHuA. Bce aBTOpbI HaCTOHLLl,eVI CTaTb O3HAKOMUINCH U O,D,06pl/lj'|l/|
I'IpeJJ,CTaBJ'IeHHbIVI OKOHYaTernbHbIN BapuaHT.

KoHdnukT nHTepecoB. ABTOpbI 3asiBNAOT 00 OTCYTCTBMU KOH(PIIMKTA MHTEPECOB.

BeeaeHue. [1na 3abopa BoAbl HA MENVOPATUBHBLIX KaHanax MCMOonb3ytTca MMapoTEeXHUYe-
CKne COOpYXeHus, npefHasHayeHHble A BbINOMHEHUs pasfnuyHbIX BOAOXO3AWCTBEHHLIX 3ajau,
obecrneunBasi Hyxabl OoTpacnen HapoaHoro xo3ancTea [1, 2]. K Takum coopyXeHusiM OTHOCUTCS Oo-
cTaToyHoe pasHoobpasne BoAoNoANOpPHbIX COOPYXEHWUN B BuAe BOAOCNMBOB. [prMeHeHne knaccu-
YeCcKMX BOAOCIMBOB Ha kaHanax Ans nognopa ypoBHen B BepxHeM Bbede He Bceraa yoosneTsopseT
notpebutenen B kadyectse u konuyecTse Bogbl. CyLlecTByOLME KOHCTPYKLMKN NOAMOPHBLIX COOpYXKe-
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HUI HeraTUBHO BIUSIIOT Ha Ka4eCTBO OpoCUTENbHOM BOAbI, rae 3abupaemas Boga Ans Hyxa nppura-
UMM 13 KaHanoB HeceT OonblUIOe KONMMYECTBO HAHOCOB, MyCOpa, PasfUYHbIX BOAOPOCMEN, LWYyrn U
nba, KOTOpble OTKNaAbIBAOTCA Y Mopora BOAOMOAMOPHbIX COOPYXEHWUA, BAUAIOT Ha HOPMaribHYHO
paboTy HacOCHLIX CTaHUUA 1 uppuraumoHHoe obopyaoBaHue, a Takke BIMSIIOT Ha 3Komorndyeckoe
paBHOBECUHE W NfiogopoaMe NoYB 1, CredoBaTenbHO, Ha ypoxxanHocTb [1, 3, 4, 6]. MNoatomy ong Bbl-
Oopa KOHCTPYKLUMM BOLOCMBA AN paLMOHanbHOro BOAOMOMb30BaHMA creayeT NpoBOAUTL Bapu-
aHTHYI0 NpPopaboTKy NO psAy NokasaTenen: TEXHONOMMYECKUM, FEOMETPUYECKMM NapameTpam 1 npo-
MYCKHOWN CMOCOOHOCTM BOOOCIIMBOB.

[MaBoaku B pekax 0BbI4HO MPOUCXOAAT BECHOM MPU CUMNbHBLIX AOXASX, BbICOKUX Temnepa-
Typax u TasiHuM cHera. B pesynbTaTte nNpoucxoauT 3HaunTenbHOE MOBLILEHWE YPOBHS BOAbI B
MENMOopaTMBHBIX KaHanax u CKOPOCTU TEYEHUS, YTO NPUBOOUT K Pa3MbIBaHWUIO FPyHTa AHA U OTKO-
COB KaHanoB M OTMOXEHWIO ero nepes noporom BogOCNMBOB [5, 7, 8].

OTnoxeHne HaHOCOB B MENMOPATUBHbLIX KaHanax nepen noporomMm BOAOCHNMBOB YMeHbLUAET X
MPOMYCKHYIO CNOCOBHOCTb, CHMXaEeT NPOM3BOAUTENBLHOCTL HACOCHBLIX CTaHLUMK, Bo3pacTaeT Aedvumt
BoAonoTpebneHns, okasbiBaeT BOMbLUYHO Harpy3ky Ha HacocHble cTaHuuu [3, 4, 9]. Takum obpasom,
3TO MPUBOAMT K 3HAYUTESBbHBLIM 3HEpro3aTpaTam Ha nepexkadky NOMMBHOWM BOAbI, CHUXKEHUIO KavyecTBa
BOAbI AN OpoLLEHNS N ee 3hPEKTUBHOCTM. MOryT BO3HMKHYTb PUCKW, KOrga HaHOCh! MOSHOCTLIO ne-
PEKPOIOT BOAO3abOPHbLIE OKHA HACOCHbIX CTaHUMIA, Y4TO NoTpebyeT 6onblunx 3aTpaT Tpyda U CpeacTs
Ha O4MCTKY; AedonumT Boapbl Ha Bogo3abope npmBoauT K notepe ypoxas [10, 11, 12].

Mcnonb3ytowmecs Ha MenvopaTMBHbBIX KaHanax B HacTosllliee Bpems pasfnyHble KOH-
CTPYKUUKN BOAOMNOAMOPHbBIX COOPYXEHMWI HE BCEraa npornyckarT HaHOCOoB. [Ansa 3Toro Heo6xoanmo
pa3paboTaTb TakMe KOHCTPYKLUM BOLAOMNOAMOPHBIX COOPYXXEHWIN, KOTOPblE MOrnn Obl BbINOMHATL
YCTONYMBLIN CTabunbHbIN 3a60p BOAbLI B OPOCUTENBHbIE CUCTEMBI NpY €€ aeduunte, GecnpenaT-
CTBEHHbIN TPaHCNOPT HAHOCOB Yepe3 Nopor BOAOCIMBOB Ha MenuopaTuBHbLIX KaHanax, obecne-
ymBaTb pauMoHanbHOEe UCMOMNb30BaHME BOAHbLIX PECYPCOB Ha BOAO3abopax npu akchnnyataumm
MenuopaTmBHbIX cucTem [3, 6, 8, 9].

B cBs13n ¢ aTum npoBeaeHo nabopaTtopHoe UCCnefoBaHMe Ha MOAENAX NOMUIOHANbHbIX BO-
OOCMUBOB NMPaKTU4eCcKOro NPodunis no BbIBGOPY MyydLler KOHCTPYKLMM U CPaBHEHWIO NOMYyYEeHHBIX pe-
3ynbTaToB C KIacCUYecknMm BOAOCNMBOM MO NPOMYCKHOW CNOCOBHOCTU HAHOCOB Yepes NOopor.

Matepuansl n metoabl. OnbITel NPOBEAEHbI B NabopaTopun kadeapbl rmapasivku U C. X.
BogocHabxeHua KyoblrAY, Ha cTeknsaHHOM noTke anvHon 4,4 m; Beicoton 0,3 M; wupuHon 0,17 m
(pncyHok 1). B noTke yctaHaBnmMBanmcb noodepeéQHo MoLenv BOLOCIIMBOB.

Mogenu BogocnmMBoB NpeacTasnsanm cobon BOAONOANOPHbIE COOPYXEHNSA B BUAE BO4OC-
NMBOB NPaKTUYeCKOro Npouns NONUroHanbHOro o4epTaHns, KoTopble BbINy BLIMOMHEHbI U3 TUN-
ca M MNOKpbITa 2 CrOSIMU KPacKW, C PasnU4YHbIMK yrrnamm GOKOBbIX CTEHOK K OCM BOAOCMMBA:
0=30°; 45°, 60°. Knaccunyecknin Bogocnue umen yron k ocu notoka 90°. Ha (pucyHkax 2 u 3) npu-
BeJleHa cxeMa nuccnegosaHnst BOAOCNNBOB.
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PucyHok 1 — Cxema akcnepumeHTanbHOM yCTaHOBKM
1 —3aTBOp; 2 — eMKOCTb; 3 — BOAa; 4 — vawa ana gobasneHus necka; 5 — wnuueHmacitab ans namepeHunst
BbICOTbI MECYaHbIX rpsig U BOMH; 6 — wnuueHmaclutab gns uamepeHust Hanopa BoAbl;7 — BOAOCIUB;
8 — BOAOCNMB-BOAOMEP C TOHKOW CTEHKOW; 9 — necyaHble rpsigbl U BorHbl; 10 — 3aaBmkka
Figure 1 — The scheme of the experimental installation
1 — shutter; 2 — container; 3 — water; 4 — bowl for adding sand; 5 — scale for measuring the height of sand
ridges and waves; 6 — scale for measuring water pressure;7 — weir; 8 — weir-water meter with a thin wall;
9 — sand ridges and waves; 10 — gate valve
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N) - puxcpoBanH b
CTBOP B BepXHeM Obede

——

|
R

NOpor BOAOC/IHEA

m, - BEPXOBOI OTKOC .

P-yma

KOBOJ CTEHKH

B - imiHa nopora

PucyHok 2 — Cxema nabopaTtopHOn Mogenu nofiMroHanbHoOro BOAOCNNBa

ans yrnos 60koBbIx cTeHokK (30°, 45° n 60°)
Figure 2 — Diagram of a polygonal weir for the angles of the side walls (30°, 45° and 60°)
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Mpn npoBegeHUN ONbITOB MO NPOMYCKY HAHOCOB Yepe3 NOopor NosMroHarbHOro BOAOCU-
Ba npakTudeckoro npocuna ocoboe BHMMaHue cnenyeT yaenartb MogennmpoBaHuio napaMmeTpoB
MoAenen BogOC/MBOB ANd NOSTlyYeHUs 4OCTOBEPHbIX M HAOeXHbIX pe3ynbTaToB. [pu mogenmpo-
BaHMKU no Ppyay nonyyeHsl NapaMeTpbl Moaenein 6rm3kue no maclitaby K napameTpam HaTyp-
HOro CoopyXeHusi Ha HoBokybaHckoM kaHane [3], rae NuHenHble MaclTadbl ObN: rOpU3oH-
TanbHbI 1:65 1 BepTukanbHbii 1:10, 4TO COOTBETCTBOBANO BbicOTe Nopora mogenun P=0,07 m u

wnpuHe Bogocnuea L=0,02 m.

N; - puKcHpOBaHHBI
CTBOp B BEPXHEM Obede

/

TIOpor BOAOC/THBA

my - BEPXOBOI OTKOC

PucyHok 3 — Cxema Mogenu knaccuieckoro sogocnuea npu a=90

a=90° yrna
6GOKOBOI CTCHKH

By, - wupuHa notka

Y ]

I

Figure 3 — Diagram of the classic weir at a=90°
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Ha (pucyHke 4 a, 6, B) NokasaHbl n3y4aemble MOOENU C 3anOXeHWeM BEPXOBOro oTkoca
(m4=0; 1:1 1 2:1) Npy NOCTOSTHHOM 3anoXeHNN HN30BOro oTkoca (my= 1:2)

[-1

>3h

PucyHok 4 — lMonepe4vHoe ceyeHune Bogocnmeaa —m; =0; 6 —my =1:1; B —m,; = 2:1
N, — cTBOp; h — Hanop Boapl; P— BbicoTa Bogocnuea; L — wmpunHa nopora Bogocnuvea.
Figure 4 — Cross section of the weira—m; =0; b—-m, =1:1; b —m, = 2:1
N; — the gate; h — the water pressure; P — threshold height; L — the width of the weir
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Mpyn nccnegoBaHMM ABWXEHWUS HAHOCOB Yepe3 BOOOCMMBLI Obln MPUHAT MECOK, KOTOPbIN
TPaHCMOPTMPYETCH NOTOKOM M NpeobragaeT B AOHHbIX OTIOXeHMAX HoBokybaHCckoro menvopaTtue-
HOro kaHana. [uameTp pakummn necka Haxoguncsa B avanasoHe 0,10-0,25 mm. Temnepatypa Boabl
Obina noctosiHHon — 20°C. lMpu aTUX yCrnoBusix rmapaBnmMyeckas KpynHOCTb HAHOCOB HaxoauTcs B
ananasoHe 0,00663-0,02602 m/c. CpeagHeapudmeTnyeckasa rmgpasnuyeckasl KpynHoOCTb Mecka B
onbiTax coctaendana 0,016325 m/c [2, 4]. Kaxxapi akcnepumeHT BoinonHanca 30 MyuHyT. Bec nexoa-
Horo (go6aBneHHOro B MOTOK) Necka B kaxaoM onbiTe coctaenan W4 =630 r 1 6bin NoCTOAHHBIM, Npu
3TOM MYTHOCTb NOTOKa Haxoaunacb B avanasoHe 35,2-603,4 r/M3, yTO OTBEYaeT MyTHoOCcTU p. KybaHb
B palioHe kaHana. B noTok nepeq noporom BogocnMBa Ha pacctosiHum 1 m gobaensanca necok ¢ no-
CTOsIHHbIM BecoBbIM pacxogoM 0,35 r/c. MNocne 3aBepLueHust onbiTa cobrpany oCcaXaeHHbIN NeCOoK Y
nopora BOAOCNMBA, CyLUMNW 1 B3BELUMBANM ANs onpegenennsa seca ocaxaérnHoro necka W,. Bbl-
YUCIIANCS NPOLIEHT Necka, NpoLuefuero Yepes nonmroHanbHble BOAOCNMBLI A4S BEPXOBOrO OTKO-
ca, — 0; 1:1 n 2:1 n yrnos 60koBbIX CTEHOK K ero ocn a=30°, 45°, 60° n knaccuyeckni Bogocnme 90°.
[lna onpegenexHns npoueHTa necka, NpoLUeLlero Yepes BO4OCUBbLI, UCMOMb30Banv opmyry:

_wWi-w,
% = i .100, (1)

roe MN% — NPOUEHT necka, npoiwlegliero 4epes3 BoAOCNNB, %; W1 — Bec ncxogHoro necka, r; W, — Bec ocaxxgéHHo-
ro necka, r.

OnbITbl BbINOMAHANNCL NPU Hanopax Hag noporom sogocnmeoB 1,3-7,3 cm ¢ warom 1 cm.
Pacxof Ha yCTaHOBKe MaMeHsincsi B npegenax Q = 0,58.10°-9,94.10° m%/c, cpennue ckopocty
notoka 6binn B gnanasoHe 0,041-0,409 m/c [3].

PeaynbTaTbl 1 06cyxaeHmns. OnbiTbl CPaBHUINCL MexXay cobon Anga pasnuyHbIX Mogenemn
BogocnunBoB. Ha rpacdumkax (pucyHku 5, 6, 7) AaHbl SMNIMpUYECKMe 3aBUCUMOCTU NPOLIEHTa necka,
npolleaLero Yepea nopor NofmMroHasnbHbIX BOOAOCMBOB M KIACCMYeCcKoro Bogocnvea OT cpen-
HEen CKOPOCTU NOTOKa NPU N3MEHEeHUn 3HavyeHni Hanopa ot 1,3 cm oo 7,3 cm.
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PucyHok 5 — Omnupunyeckne 3asncumoctu M%=f (v, a) ons sepxosoro otkoca — 0 n p=0,07 m
Figure 5 — Empirical dependences % =f (v, a) for the upper slope — 0 and p=0.07 m

YCTaHOBMAEHO, YTO NPY 3anoXXeHUN BEPXOBOro OTKOCAa ANSA NONMUIroHanbHbIX BO4OCIMBOB —
0 1 yrnoB 60KOBbIX CTEHOK K ero ocam a=30°, 45°, 60° n knaccuyeckoro sogocnuaea 90° (pucyHokK
5) npun nameHeHun cpegHen ckopocTten notoka B gnanasoHe 0,065...0,295 wm/c, 0,050...0,257 m/c,
0,046...0,227 m/c, n 0,041...0,212 m/c, COOTBETCTBEHHO, NPOLEHT Necka, npoLlelwero Yepes Bo-
JocnuBbl, HaxoauTcs B avanasoHe 1,7...40,2 %, 1,2...27,9 %, 0,8...21,4 % n 0,6...13,1 %, cooT-
BeTcTBEHHO. CrnegoBaTtenbHO, Npu 3anoXeHnn BepxoBoro otkoca 0 cpedHwun NpoueHT necka,
NPOXoAsALLero Yepes nonmroHasibHble BOOOCNMBbLI ANns YrioB 60KOBbIX CTEHOK BOAOCNMBA K €ro
ocam a=30°, 45° n 60° 6onble Ha 77,45 %, 63,1 % n 39,44 %, COOTBETCTBEHHO, NO CPABHEHWUIO
C Krnaccmyeckum BOOCIMBOM MPY TOM Xe yrrie 3anoxeHum BepxoBoro otkoca 0.
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PucyHok 6 — Omnupuyeckune 3asucumocT %= f (v, a) ans sepxosoro otkoca — 1:1 n p=0,07 m
Figure 6 — Empirical dependences % = f (v, a) for the upper slope — 1:1 and p=0.07 m

[lns nonuMroHanbHbIX BOAOCMMBOB U KITAaCCMYECKOro BOAOCIMBA C 3a0oXeHUeM BEPXOBOro
oTkoca — 1:1 n yrnoB 60KOBbIX CTEHOK K Mx ocu a=30°, 45°, 60° n 90° (pucyHoOK 6) Nofny4eHo, 4YTo
npyv U3MEHEHUN CpefHen CKopocTen noToka B auanasoHe 0,069...0,337 wm/c, 0,051...0,288 wm/c,
0,048...0,254 m/c n 0,044...0,246 m/c, COOTBETCTBEHHO, MPOLIEHT Necka, npolwealero yepes Bo-
jocnue, HaxoguTcs B avanasoHe 2,3...45,8%, 2,0...31,9%, 1,6...26,1% un 1,1...21,1%, cooTBeT-
CTBEHHO. Takum obpasom, cpegHUn NPOLIEHT necka, NPOXoAsaLero Yepes nonmroHanbHble BO4O-
cnmBbl 4nsl yrinoB GOKOBbIX CTEHOK K ux ocam a=30°, 45° n 60° 6onbwe Ha 63,29%, 42,1% u
22,02%, COOTBETCTBEHHO, MO CPABHEHUIO C KMNacCu4ecknm Bogocnmeom (a=90°).
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PucyHok 7— Omnupuyeckue 3asmucmumoctu M%=f (v, a) ana sepxosoro otkoca— 2:1 n p=0,07 m
Figure 7 — Empirical dependences N%=f (v, a) for the upper slope— 2:1 and p=0.07 m

[lnsi nonuroHanbHbIX BOAOCIMBOB W KNAacCMYeCcKoro BOAOCNMBA C 3arioKEHNEM BEPXOBOIro
oTkoca — 2:1 n yrnoB GOKOBLIX CTEHOK K nx ocam a=30°, 45°, 60° n sBogocnmea 90° (pncyHok 7)
YCTaHOBINEHO, YTO MpW M3MEHEHMM CpeaHen ckopocTer notoka B AnanasoHe 0,078...0,409 w/c,
0,057...0,32 wm/c, 0,05...0,293 m/c n 0,047...0,278 m/c, COOTBETCTBEHHO, NPOLIEHT necka, Npoxo-
Aslero yepes BogocnmBbl, Haxoautcs B gvanasoHe 3,0...51,4 %, 2,5...35,6%, 2,2...28,2%, u
1,8...24,8%, cootBeTcTBEHHO. CrnegoBaTenbHO, CpeaHMI NPOLEHT necka, Npoxoswiero yepes
n3yvyaemble BOOOCIMBbLI NPU 3aNOXEHNN BEPXOBOro oTkoca 2:1 anst yrrnoB O0KOBbLIX CTEHOK K UX
ocam a=30°, 45° n 60° 6onblie Ha 55,64%, 32,31% n 17,54 %, COOTBETCTBEHHO, NO CPaABHEHUIO
C Knaccuyeckmm Bogocnmeom (a=90°).

M3 onbITOB MOXHO caenaTtb BbIBO4 O TOM, YTO MPOLEHT Mecka, npollealwero Yyepes uc-
cnegyemble Bogocnmebl, pacTéT ot 0,6% ao 51,4% c yBenuyeHnem cpegHen cKopocTen noToka
ot 0,041 m/c po 0,409 m/c ansa Bcex mogenen. MNMpoueHT necka, NpoLUeaLero Yepes NonnMroHarnb-
Hble BOAOCIMBbI NPaKTU4eCcKoro npoduns, 6onbLue N0 CPaBHEHUIO C KNACCUYECKUM BOLOCIIMBOM,
4YTO cooTBeTCTBYET BbiBOAaM dununnosa E. I'. [3, 11].
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YcTaHoBMEHO, YTO MPOLEHT necka, npowewero vyepes nonuroHasnbHble BOOOCMMBLI,
YBENNYMBAETCA C YMEHbLUEHNEM Yyria GOKOBbIX CTEHOK BOLOCIMBOB K MX OCAM U yBENUYEHUEM
3anoXeHns1 BEpXOBOro OTKOCa BOAOCMBA, T.€. MaKCUMarbHbIA MPOLEHT Mecka, NpoxoasaLiero
yepes NonuroHankeHble BOAOCMMBbLI, NOMYyYEH Yy BEPXOBOro otkoca 2:1 u npu GOKOBbLIX CTEHKax
Bogocnmea k ero ocu 30°, u coctasnseT 51,4% (pUCyHOK 7).

3akntoyeHne. BogonognopHble coopyxeHus obecneumBaloT MokpbiTME Aeduuuta BOAbl B
KaHanax MenuopaTMBHbIX CUCTEM, KOTOpble CrneAayeT ycTamBaTb MOMWUroHanbHbIMKW B NiaHe B BUAe
BOZOCINMBOB NPaKTUYeCKOro Npodunsi ¢ yrinaMmm HakrnoHa BEPXOBOW rpaHmu 1 yrinamm 60KOBbIX CTEHOK K
nx ocam a=30°, 45°, 60° ans obecneyeHns Nponycka HAHOCOB U3 BEPXHEro bbeda B HKHUIA.

MpoueHT nponycka HaHOCOB 3aBMCUT OT 3arloXKEHUS BEPXOBOro OTKOca Bodocnvea, yrna 6o-
KOBbIX CTEHOK K UX OCSAIM M CPefHEeN CKOPOCTU MOTOKa nepef Noporom MnosfiMroHarnbHbIX BOOOCIIMBOB.
YcTtaHoBneHo, 4to anga a=30°, 45°n 60° n npn BepxoBom oTkoce — 0, NPOLEHT necka, NpPoXoasiLero
yepes3 MONUroHanbHbIM BOAOCIMB MPAKTUYECKOro npodunga HaxoguTcs B auanasdoHe 1,7...40,2%,
1,2..27,9% wn 0,8...21,4%, COOTBETCTBEHHO, MpuM BEpXxoBOM OTKoce — 1:1 ObuM B AmanasoHe
2,3...45,8%, 2,0...31,9% n 1,6...26,1%, COOTBETCTBEHHO, 1 NMPU BEPXOBOM OTKOCE — 2:1 B AnanasoHe
3,0...51,4%, 2,5...35,6% wn 2,2...28,2%, COOTBETCTBEHHO, T.€. MPOLIEHT Necka, NpoxogsLliero yepes
NOMWUroHanbHbIN BOAOCNMB NPAKTUYECKOro Npouns yBenumumBaeTcs C yMeHbLUeHeM yria GOoKOBbIX
CTEHOK K OCM BOAOCMMBA U C yBENUYEHUEM 3arOXeHNs BEPXOBOro 0TKoca BOA4OCIMBA.

MakcumanbHbI MPOLEHT Mponycka HAHOCOB YCTaHOBMEH Ha MOSNMroHanbHOM BOLOCIMBE
NpaKkTU4Yeckoro Npodunsi C BEPXoBbIM OTKOCOM 2:1 1 Npu yrre GOKOBbIX CTEHKaX BOAOCMMBA K €ro ocu
30°, koTopbin coctaBnsieT 51,4%. Takum obpasom, AaHHasi Moaernb MNOSNIMroHanbHOro BOAOCHMBA
npakTuyeckoro nNpoduns noBbICUT 3(EEKTUBHOCTL 3KCMNyaTauMnm Bogo3abopa um obecneunT 6es-
ONacHy 3KCMyaTauuto rMApPOTEXHUYECKMX COOPYKEHWUWA, HEMOCPEACTBEHHO BNUSIOWMX Ha paboTy
OPOCUTENbHBLIX CUCTEM, CrieJoBaTeNbHO, Ha YpoXKaW.

Conclusions. Water retaining structures provide coverage of water scarcity in the channels of
irrigation systems, which should be installed polygonal in plan in the form of practical-profile weirs with
angles of inclination of the upper slope and angles of the side walls to their axes a=30°, 45°, 60° to
ensure the passage of sediments from the upper stream to the lower.

The percentage of sediment passage depends on the laying of the upper slope of the weir, the
angle of the side walls to their axes and the average flow velocity before the threshold of the polygonal
weirs. It was found that for a=30°, 45° and 60° and at the upper slope — 0, the percentage of sand
passing through the polygonal weir of the practical profile is in the range of 1.7...40.2%, 1.2...27.9%
and 0.8...21.4%, respectively, at the upper slope -1:1 were in the range of 2.3...45.8%, 2.0...31.9%
and 1.6...26.1%, respectively, and at the upper slope of -2:1 in the range of 3.0...51.4%, 2.5...35.6%
and 2.2...28.2%, respectively, i.e. the percentage of sand passing through the polygonal weir of the
practical profile increases with a decrease in the angle of the side walls to the axis of the weir and with
an increase in the laying of the upper slope of the weir.

The maximum percentage of sediment passage is established on a polygonal weir of a practi-
cal profile with a 2:1 upper slope and at an angle of the side walls of the weir to its axis of 30 °, which
is 51.4%. Thus, this model of a polygonal weir of a practical profile will increase the efficiency of water
intake operation and ensure the safe operation of hydraulic structures that directly affect the operation
of irrigation systems, therefore, the harvest.
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Summary
The article presents the results of assessing the influence of basic tillage techniques on the yield and grain
quality of winter soft wheat. Research results have shown that basic tillage techniques have a significant
impact on the productivity and grain quality of winter wheat. The most optimal method turned out to be chis-
eling to a depth of 0.28...0.30 m.
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