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THJIPABJIUYECKHAN PACUET MATUCTPAJIBHOI'O KAHAJIA
TP YACTHYHOM 3APACTAHHUU PYCJIA

Lenvio uccneooséanuii sA615emcst paspabomrka Memoouku 2uOpasIuiecKko20 paciema
MA2UCMPATLHO20 KAHANA MPaneyeudaibHo20 CedeHUus C YYemom YacmuyHo20 3apacmanus
pycia pacmumenvHocmuvio Ha npumepe bypaunckozo mazucmpanvnozo kanana 6 Anmatickom
Kpae. /laHHblll KAHAT HAXOOULCA OUMENbHOE 8PeMsl 8 HeOOCTPOEHHOM COCTOSHUU U NOIMOMY
CUNLHO 3apoc pacmumenbHocmolo. [locie OKOHYAHUSA CIMPOUMeNbCmMEa KaHal Cmai 9KCHiya-
MUPOBAMBCA  CO  CHUNCEHHBIM PACX000M NpU  YCI0BUU YACMUYHO20 3APACMAHUA PYCId.
s npogedenust 2uopasnuuecko2o paciema Ucnoab308aiuch OaHHble HamypPHbIX 00C1e008aHUl
no Ko3gpuyuenmam wepoxosamocmu 0OHOPOOHbBIX YUACMKO8 KaHald. B pesynemame pacue-
M08 YCManoeeno, 4mo 0 NPONycKd no Kauary npoekmnozo pacxooa Q =10 ym’/c nompe6y-

emcst OanbHeluas pacuucmKka pycia ¢ Kodg@uyuenmamu wmepoxoeamocmu, OIU3KUMU K npo-
exmuvim (n = 0,027...0,030), npu neznauumenvrom 3aznyonrenuu pycia Ha 0,20—0,40 m.

Kniouesvie cnosa: cudpasnuueckuti pacuem, MacucmpanibHblill Kaual, 4ACmMuyHoe 3d-
pacmanue pycia, KodgguyueHmol uepoxo8amocmu.
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The aim of the research is to develop a method of hydraulic calculation of the main ca-
nal’ trapezoidal section taking into account the c partial overgrowth of water course with vege-
tation by the example of Burlinsky main canal in Altai Territory. This canal has stayed half con-
structed for a long time and therefore was heavily overgrown with vegetation. After the comple-
tion of the construction, the canal began to be exploited at the reduced rate under condition of
canal partial overgrowing. The data of field surveys on roughness coefficients of homogeneous
reaches were used for the hydraulic calculation. As a result of the calculations it was found that
to pass the designed flow rate Q = 10 m’ per second through the canal, the further clearing of

the canal with roughness coefficients close to the design (n = 0.027...0.030) will be required,
with a slight lowering of the canal by 0.20—0.40 m.

Key words: hydraulic calculation, main canal, partial overgrowth of water course,
roughness coefficients.

BBegenne. AKTyaJlbHOCTh M3Y4YE€HMsI BOIPOCOB I'MJIPaBIMUYECKOIO pacuera 3akiroda-
€TCsl B TOM, YTO NpHU JUINTEIbHON SKCILTyaTalluy KPYIHBIX KaHAJIOB IPOUCXOIAUT CHUIKEHUE
UX TUApaBInYecKor 3(pPeKTUBHOCTH 3a CUET 3apacTaHus BOJHOW PACTUTEIBHOCTHIO, TIPUBO-
JSIIET0 K CHUYKEHUIO MPOIYCKHOM CIOCOOHOCTH KaHalla, OTKJIOHEHHWIO OCHOBHBIX IMapaMmeT-
POB JKMBOT'O CEUEHUS KaHaJla OT IPOEKTHBIX 3HAUEHUM, YBEIMUEHUIO IOTEPh BOJBI HA (PHIIb-
Tpamuto, 3HaunTebHOMY ymeHblieHuto KIIJ] kananoB. Baxkno pa3zpaborath METOIUKY pac-
YyeTa U UCMOJIb30BaTh €€ /Ul OIICHKU CHIKEHUS IPOMYCKHOW CITOCOOHOCTH.

CrpoutrensctBo bypnunckoro maructpanpHoro kanana (MK) Obuio Hawato ere
B 1983 r. m mpoBoMI0Ck BILIOTH /10 1991 T., B 3TOT nepuo; Oblia BHITOJHEHA YacTh 3€MIISTHBIX
pabot Ha kaHane (mepBblid U BTOpor Obedsl) U 6eroHHbIX padbor (HC-1 u HC-2). C 1991 r.
CTPOUTEIILCTBO KaHalla ObLIO MPHUOCTAHOBJICHO W BO300HOBJIEHO Tobko ¢ 2003 1. K 2010 .
BECh KOMIUIEKC OCTABIIMXCS PadOT M0 CTPOUTENHCTBY KaHaja (TPETHil U YeTBEepThIi Obedbl) U
coopyxennit (HC-3 u HC-4) 6b11 HOTHOCTBIO BBINONHEH, U MaruCTPaIbHBINA KaHa ObLT MpHU-
HAT B 3KCIuTyaTanuto [ 1, 2].

Takum ob6pazom, Bo3pacT mepBoro u Broporo ObedoB kanama k 2010 r. cocraBui
27 net, a TpeTbero u yerBeproro 6bedoB — 8—14 ner. [lockonabky B 3TOT MEpHUO KaHAI €Ile
He paboTai, TO Ha HEM HE MPOBOJUINCH IKCILTyaTallMOHHBIE PabOTHI 1O YXOIy, a TaKXKe He
OCYILIECTBIISIICS TEKYILIMH PEMOHT. B pe3ynbrare cocTosiHuE pyciia KaHajla yXyAllaloch, BHA-
yaje HaOJII0JaJIoCh €ro 3apacTaHhe TPABOM M MEJIKUM KYCTapHUKOM, a 3aTeM KPYNHBIM Ky-
CTapHUKOM U JIEpEeBbsIMU. BeiiecTBUE 3TOrO CyIIECTBEHHO U3MEHUIIACH IIEPOXOBATOCTh PYyC-
Ja TI0 CPaBHEHUIO C MPOEKTHBIM 3HaueHHeM Ko3dduuuenta mepoxonaroctu (0,020-0,0225).
KoadduineHTs! m1epoxoBaTOCTH pyciia KaHaia o pacyicTkH, o naHHbM E. J1. Komenesoid,
K. b. Komenesa [2], nocturiu n = 0,10-0,15.

Pacueramu 3apocmmx pycen kananoB 3aHuManuck B. T. Yoy [3], O. JI. benosuu-
kuii [4], B. C. bopoBkos [5], A. [I. Anbtiryns u Hryen Taii [6], B. FO. Jlanus [7], FO. M. Ko-
cuueHko [8], S. Petryk, G. Bosmajian [9] u np.

Martepuansl u Metoabl. OIEHKa IEPOXOBATOCTH pycila KaHalla IIPU €ro 3apacTaHun
npoBojwiack B 2007 r., a nmocne pacuuctku pycina B 2009 r. IIpu sToM k03puumeHTs! me-
pPOXOBAaTOCTH pycna BToporo Obeda mocie pacuuctku, no ganHeiM E. JI. Komenesoii,
K. b. Komenena [2], na 27.07.2009 coctaBuiu ot 0,025 10 0,10.

B tabnuue 1 mpuBeeHbl UCXO/AHBIE JaHHBIE O HIEPOXOBATOCTH PYC/a MO y4acTKam
bypnunckoro MK nocne ero pacunctku B 2009 r., cocTaBiieHHbIE 0 KapTaM IIEpOXOBaTO-
ctu, ans [-IV 6pedos [2] (cxema O6bedoB nmpuBeneHa B padore FO. M. Kocuuenko, /I. B. ba-
knaHoBoi, B. @. Cunbuenko [1]). KoadduimeHnTs! mepoxoBaToCTH 33aaBATKHCh 10 JaHHBIM
HATYpPHBIX 00CIIeIOBaHMI MO yyacTKaM KaHaja ¢ OJHOPOHOI epoX0BaTOCThIO [2] MO AI1He
Tpacchl B COOTBETCTBUU ¢ Tabnuuel mepoxoBatoct B. T. Yoy [3] u skcnepTHOI OIIEHKH Xa-
pakTepa 3apacTaHus KaHaia.

MeTtoauka ruipaBIMuecKoro pacuera KaHana 0a3upyercs Ha MCIOJb30BAHUU OCHOB-
HOTO YpaBHEHHS PaBHOMEPHOTO JIBIXKEHUS BOJIBI B OTKPBITOM pycie (popmyma Illesn) [1]:
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O=w-CJRi,

rae Q — pacxoj BOJBI, M/c;
® — IJIOIA/b KHUBOTO CEUEHUS KaHasa, M%;
C — xoddpounment lesu, m*>/c;
R — runpaBnuueckuii paguyc, M;
[ — YKJIOH JIHA KaHAJIa.
Ta6auna 1 — UcxoaHble JaHHBIE 0 IEPOXOBATOCTH PycJia Mo yyacTkaM Bypaunckoro
MK (o nannbiM oociienoanuii E. 1. Komenenoii, K. b. Koienesa [2])

[TapameTp
Ha yUaCTKe KaHaNa XapaKkTepuCTUKA Y4acTKa IMIePOXOBATOCTH KaHaja
I 6ped (ITK 2 +40 —TIK 13 + 50)
[.,m 100 600 200
n;,M 0,025 0,03 0,025
1T 6ped (ITK 13 + 50 — T1K 82)
l;ym 600 2000 | 2000 650 750 500 250
n;,M 0,035 0,03 |0,025| 0,05 0,10 | 0,03 0,05
111 6ped (TIK 82 — I1K 130)
l;,m 1629 1044 1890
n;, M 0,02%* 0,03 0,15
IV 6ped (IIK 130 —T1K 210)
[.,™m 300 350 1200 | 1500 | 2200 | 1400 1300
n;, M 0,03 0,10 | 0,03 | 0,025 | 0,06 | 0,07 0,10
IV 6ped (ITK 210 — T1K 304 + 30)
[.,m 5400 2000 1800
n;, M 0,10 0,07 0,06
* — HoBBIN yuacTok (2007 r.) ¢ n = 0,02.

PesyabTatsl n 06cy:xkaenue. KoahuimeHT mepoxoBaToCTH pyciia MarucTpaabHOTO
KaHaJlla TPYW YaCTHYHOM €ro 3apacTaHWd OIpENeMM KaK CpETHEB3BEIICHHOE 3HAYCHHE
0 JUTMHE KaXKa0ro Obeda, NCrosb3ys AaHHble TaOauib! 1.

CpenHeB3BelIEHHOE 3HAU€HHE KOd(pUIMEHTa LIepoXoBaTocTH ydyacTka (Obeda) ka-
HaJa HaizeM 1o gpopmyre:

_>xml,  ml iy, gl +.+n

= 1
Fep.aon S L+L+1 ..+ W
rae n;, n,, nHy,..., N — KO3 UINEHTH! MIEpPOXOBAaTOCTH OJHOPOJHBIX IO IIEPOXOBATOCTU
y4acTKOB KaHaJa B Mpeeax Kaxaoro obeda;
L, L, L,..., |, — nnuHA OTHOPOJHBIX IO IIEPOXOBATOCTH YYACTKOB KaHATa, M (KM).

PaccmoTpuM onpenenenre cpeHEB3BEIEHHOTO 3HaU€HUs K03 pUiMeHTa mepoxoBa-
TOCTH JUIsl KaKI0ro Obeda KaHajla corjacHo 3aBHCUMOCTH (1) Mo JaHHBIM 3HAYEHUH 7; Of-

HOPOJIHBIX YYaCTKOB pyclia, IPeCTaBICHHBIM B Ta0nuiie 1:
- 17151 IepBOTO Obeda:

__Xml _0,025100+0,03-600+0,025-200
R ) 100+600+200

- JUTsl BTOpOTO Obeda:

=0,0283;
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_xnl;

cp.B3B.2

n =0,035-600+ 0,03-2000+0,025-2000+0,05-650+0,10- 750+

+0,03-500+0,05-250/600+ 2000+ 2000+ 650+ 750+ 500+ 250=0,0394;
- 17151 TpEThero Obeda:

i _ >nl;  0,02-1629+0,03-1044+0,15-1890
SR A 1629+1044+1890

- uis yerBeproro 6reda (yuactok I1K 130 — I1K 210):
I =0,03-300+0,10-350+0,03-1200+0,03-1500+ 0,06- 2200+

nCp.B3B.4(]) -

=0,0761;

+0,07-1400+0,10-1300/300+350+1200+1500+2200+1400+1300= 0,057,
- uig yetBeproro 6neda (yuactok 11K 210 — I1K 304):
. _ 2ml;  0,1-5400+0,07-2000+0,06-1800
A e 5400+ 2000+ 1800

B cootBeTcTBUM C IMPpOBCACHHBIMU pacCu€TaMH CPCAHCB3BCIICHHLIC 3HAYCHUA KOB(I)-

(upeHToB mIepOXoBAaTOCTH y4acTKoB (ObeoB) Bypmuuckoro MK cocraBuimn: ng, 4, =
=0,0283, n ,=0,0394, n ;=0,0761, n y = 0,057, By, 4o 42y = 0,0856.

Pesynpratel runpasianyeckoro pacyera bypiauackoro MK no yrouyneHuro napameTpos
IpM TIPOEKTHBIX PEXMMax paboThl KaHala ¢ HOPMalbHBIM pacxomoM Q. =36,5 M’/c u

=0,0856.

Cp.B3B Cp.B3B. cp.B3B.4(1

Q, =10,0 M*/c npu wacTM4HOM 3apacTaHMM pycia 10 ydacTkam (Obedam) MpeacTaBiIeHbI
B Tabnuue 2.

[IpoBeeHHBIE pacyeThl OKA3BIBAIOT, YTO ITOCIIE YACTUYHOTO 3apacTaHUs pycia KaHa-
na npu Q, =36,5 M’/c pacueTHBIE THAPABINYECKHE MAPAMETPBI 3HAUYMTEIHLHO M3MEHUIINCH.
YBenuuenne Kod(pUIMEHTa MIEPOXOBATOCTH PyCIia, 0COOCHHO ISl TPETHETO M YETBEPTOTO
O0beoB, MPHUBENO K YBEIMYCHUIO HOPMAIbHOM TIyOMHBI KaHaia TOYTH B JBa pasza. Tak,
11 TpeThero Obeda mpu 3apacTaHuy pycia HOpMajbHas TIyOuHa coctaBuia h, =6,35 M npo-
THB TIIyOMHBI Ui mpoekTHoro pyciaa ¢ n=0,020 h,=3,63 M [1], a g yerBepToro Onbeda
Ha BTOpPOM ydacTke h, =587 M npotuB h, =2,89 m. MI3MeHeHne mepoxoBaTOCTH PyCiIa TaKkKe
NPUBEIO K CYHNIECTBEHHOMY YBEJIWYCHHIO IUIOMIATN JKABOTO CEYEHHS COOTBETCTBEHHO
B 2,65 pa3a (tpetuii Obed) u B 3,14 pasa (4eTBepThIii Obed).

ITpu 3TOM CpeaHMe CKOPOCTH TEUEHUs B pyciie KaHalla CHU3HIINCH B IEPBOM — BTOPOM
obedax B 1,26—1,57 pasa, B TpeTbeM — yeTBepTOM Obedax B 2,68-3,13 paza. IIpu 3Tom mo-
CJIeIHHE 3HAYEHUs CKOPOCTEH B TPEThEM — YETBEPTOM Obedax OKa3ajucCh CYIIECTBEHHO
MEHBIIIE JOIYCTUMOM HE3aWIAIOIICH.

AHAJIOTHYHBIE PE3YIBTAThI OBUTU TIOy4eHbI IIPH HOpMaTbHOM pacxone O, = 10,0 M/c.
Hopmainbehbie TyOMHBI TIPH YaCTUYHOM 3apacTaHWU pYyClia YBEIHMYWIHCH IO CPaBHEHHUIO
C MPOEKTHBIM pyciioM [1]: B mepBoM — BTopoM Obedax B 1,09-1,27 paza, B TpeTbeM — yeTBEp-
ToM Obedax B 1,62—1,75 pasza; COOTBETCTBEHHO CPEIHHE CKOPOCTH MPU 3apacTaHUU pycia
cHu3muCh B 1,15-1,46 u 2,25-2,30 pa3za.

Ha ocHoBaHMU MpOBEAECHHBIX T'MIpaBINYecKuX pacueToB bypmunckoro MK mpu va-
CTHYHOM 3apacTaHiH Pyciia MOYKHO 3aK/IIOYUTh, YTO MPH MpoekTHOM pacxoze O, = 36,5 m’/c
notrpedyeTcsl yriyouTh pyciao KaHaja B IIepBOM — BTopoM Obedax Oosiee uem Ha 0,5-1,0 M,
a B TPETbeM — 4eTBepTOM Obedax — Ha 2,5-3,0 m.
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Taouauna 2 — Pe3yabTarsl ruipaBiandeckoro pacdera bypaunckoro MK no yrouneHuo napaMeTpoB MPH MPOEKTHBIX pPeKUMAX Pad0ThI
KaHaJIa 1Mo yyacTtkam (0bedam) npu 4yacTUHYHOM 3apacTaHuu pycia (mo ganabiM Ha 2009 r.)

3azaBaeMblil mapaMeTp N N
PacuetHblil rugpaBInyecKuil mapameTp
Yyacrok kaHana (0bed) 110 ITPOCKTY
b,mM m i n h,oMm| o,™m A, M R.m | C,M%c| Q,Mc| v, mc| Ve, Mc

0, =36,5m’/c
I6ped (ITK2+40-TIK 13 +50) | 5,0| 2,5| 0,0001 | 0,0283| 3,93 | 58,14 26,14 2,12 42,10 36,47 0,627 0,366
II 6ped (TTK 13 + 50 — I1K 82) 5,0 | 3,0 ] 0,00006 | 0,0394| 4,72 | 89,77 34,73 2,59 32,43 36,29 0,404 0,381
IIT 6ped (TTK 82 — TIK 130) 5,0 3,0 | 0,00004| 0,0761| 6,35 | 152,72 | 45,16 3,38 20,35 36,14 0,236 0,406
IV 6ped (ITK 130 — 1K 210) 5,0 | 3,0 ] 0,00003 | 0,0570| 6,16 | 144,64 | 43,35 3,29 25,38 36,47 0,252 0,404
IV 6ped (ITIK 210 — 1K 304 + 30) | 10,0 4,0 | 0,00003 | 0,0856| 5,87 | 196,53 | 58,41 3,36 18,53 36,58 0,186 0,406

0, =10,0 M’/c
I6ped (ITK2+40-TIK 13 +50) | 5,0| 2,5| 0,0001 | 0,0283| 2,17 | 22,62 16,68 1,35 37,76 9,95 0,439 0,323
I 6pedh (TTK 13 + 50 — TTK 82) 5,0 | 3,0 | 0,00006]| 0,0394| 2,71 | 35,58 22,14 1,61 28,68 10,02 0,281 0,337
111 6ped (I1K 82 — TIK 130) 5,0 | 3,0 ] 0,00004 | 0,0761| 3,80 | 62,32 29,03 2,14 17,28 9,98 0,160 0,363
IV 6ped (ITK 130 —TIK 210) 5,0 | 3,0 ] 0,00003 | 0,0570| 3,63 | 57,68 27,96 2,06 21,96 9,97 0,172 0,359
IV 6sed (ITK 210 — TIK 304 + 30) | 10,0{ 4,0 | 0,00003 | 0,0856| 3,41 | 80,61 38,12 2,11 15,53 9,97 0,123 0,361

HpI/IMeanI/IC - 3aKpameHHHe 00J1aCTH 3HAYCHUU CKOpOCTCfI ABWIKCHUSA XAPAKTCPU3YIOT HCAOIMYCTUMBIC PCIKUMBI pa6OTLI KaHalia, KOoraa

CKOPOCTH B KaHaJjie OyyT MEHbIIIE TOMYCKAEMbIX He3aMISIEMBIX (V <V,

HE3 )'
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Takoit BapuanT pexoHcTpyKuuu bypnunckoro MK co 3HauuTENIbHBIM 3arity0iaeHneM
pyciia, 0COOCHHO IO IJIMHE TPETHEro M YETBEPTOro Ohe(OB C MPOTIKEHHOCTHIO 3TOTO y4acT-
ka Oonee 22,0 kM, mpuBeAeT K OOJMbIIOMY 00BEMY 3€MIISIHBIX paboT, CBSI3aHHBIX OJHOBpE-
MEHHO C YriyOJieHueM U paciupenueM pycna. [lomumo 3Toro, npu ero peanuszanuu MoTpe-
OyeTcst pEKOHCTPYKIMS BCEX YETHIPEX HACOCHBIX CTAHIMKM C JIOMOJHUTEIBHON YCTaHOBKOMU
Ha KaXJIOH U3 HUX IATH HACOCHBIX arperatoB (Kaxaelil pacxogoM 5,0 M>/c). B cBsa3u ¢ aTuM
JAHHBI BapUaHT PEKOHCTPYKIUH MarucTpaJIbHOTO KaHajla OKaKETCS HEMPHEMIIEMBIM Kak
C DKOHOMUYECKOW TOYKH 3peHHs (MO0 MpUUKMHE OOJBIIMX 3aTpaT), TaK U C TEXHUYECKOU TOUKHU
3peHust (M0 MPUYMHE JOMOJIHUTENFHONW YCTaHOBKU 20 HACOCHBIX arperaTtoB M, COOTBETCTBEH-
HO, CTPOUTEJIbCTBA YETHIPEX JOMOJHUTENbHBIX 3JaHIIl HACOCHBIX CTAHILIUN).

[Ipu NPOEKTHOM (PKCILTyaTanMoHHOM) pacxoje kKanana Q. =10,0 M’/c u yacTHaHOM
3apacTaHUM pycjia Takke MOoTpedyeTcs HEKOTOpOe ero 3ariyOlieHue, XOTS W 3HAYUTENbHO
Menbiiee, uem ipu Q,, = 36,5 m*/c. 3arny6inenue pycia cocTaBuT: B eppoM obede — 0,18 M,
BTOpOoM Obee — 0,58 M, TpeThem Obede — 1,67 M, yerBepTom Obedpe — 1,13—1,47 m.

Bropoii BapuaHT peKOHCTPYKLMHU KaHala MpPU €ro MPOEKTHOM (IKCILTyaTallMOHHOM)
pacxozme Q, =10,0 M/c sBnseTcs Hamboyee pealbHBIM M HE MOTPEOYeT IOTONHHUTEIBHBIX

3HAUUTENbHBIX 3aTpaT. [lo 1aHHOMY BapHaHTy JIOCTATOYHO MPOBECTH OYMCTKY IOBEPXHOCTHU
pycia OT KyCTapHHUKOB U MX KOopHel Ha rimyouny 20—40 cMm ¢ TeM, 4ToObl 0b6ecrneyuTsh Kodgh-
(GUIUEHT IEPOXOBATOCTH MTOBEPXHOCTHU pyciia, 6mu3kuil k mpoektHoMy (72 = 0,027...0,030).
B aToMm cirydae, kak OKa3bIBAOT pacyeThl (Tadnuia 2), mpormycKHas ClioCOOHOCTh 0y-
ner pocrarounoil (Q, =10,0 M*/c) npu HesHauuTENEHOM 3arTyOneHuH pycia. IIpu 5ToMm
CpeIHuE CKOPOCTH TeYeHHs BO3pacTyT 1o 3HaueHuii 0,40-0,45 m/c, mpeBbIalOmuX I0MyCKa-
eMble Hezawsitomue (v >V, ), YTo 00ecrneuuT HOPMAJIbHBIN peXuM KaHaja 0e3 3aujieHUs

ero pycia.

ITo pe3ynbraTaM BBIOJHEHMS THAPABIMYECKOIO pacueTa KaHAJIOB ¢ YACTUYHO 3apoc-
M pyciioM pa3paboTana nporpamma aist DBM, 3apeructpupoBannas Pocriatenrom [10].

Hapsiny ¢ npoGnemamu, KOTOpble BO3HUKAIOT IIPU 3apacTaHUM pycesl KaHAJIOB, Lieje-
co00pa3Ho yuecTh TpeOOBaHMS K IKOJIOTHYEecKoil Oe3omacHocTu [11] u ocobeHHocTH yrpas-
JIEHUS1 BOJOPACIIPEAECIICHUEM OPOCUTENIbHBIX KaHaoB [12].

BriBoabI

I Tak kak crpoutenbcTBo bypnuackoro MK nmpoucxoausio B T€YEHHE IJIUTENBHOIO
nepuoja, pyciio KaHaja JI0 BBOJa B SKCIUTyaTallI0 CUIILHO 3apOCi0 KyCTApHUKOM U JI€PEBb-
aMu, ¥ nostomy B 2007-2009 rr. O6buta MpoBeAeHA €ro pPacuucTKa OT KPYIHBIX JI€PEBbEB U
KycTapHUKOB. C 11e/Ibl0 YTOUHEHUS! TapaMeTpoB KaHaja ObUIM PACCUMTAHbI THIPABINYECKUE
XapaKTEePUCTHKH C y4ETOM HaTypPHBIX JAHHBIX O KO3(pHLIMeHTax mepoxoBaToCcTH pycia.

2 BolnosiHEHHBIE pacueThl MOKa3bIBAIOT, YTO IOCIIE PACUUCTKU pycia bypauHckoro
MK 1pu pacxozme @, =36,5 M>/c THIpaBIMYECKHE MApaMETPhl MPU YACTHYHOM 3apacTaHUHU

pycia 3HaYUTENIbHO U3MEHUINCh, U OCOOEHHO ISl TPETHEro U YeTBepToro obedos. [Ipu sTom
CpeHME CKOPOCTH Ha 3THUX y4yacTKaX 3HAYUTEIbHO CHU3WINCH (B 2,5-2,3 pa3za) u cranu
MEHBIIIE JOMYCKAEeMBbIX HE3AWIAIOIINX, YTO MPUBEIET K 3aUJIEHUIO pyclla U CBUJETEIIbCTBYET
0 HEJIOIYCTUMOCTH TaKOT0 peskuMa paboThl KaHaa.

3 Ha ocHOBaHWM TIPOBEIEHHBIX pacdyeToB TpH pacxone Q, =36,5 M’/c notpedyercs
yrayOuTh pycio Ha 3THX ydacTkax Ha 2,5-3,0 M, 4TO npuBeIeT K O0IbIIOMY 00beMY 3eMJIsi-
HBIX paboT. Kpome Toro, mpu TakoM BapuaHTE PEKOHCTPYKIMU MOTPEOyeTCs JOMOTHUTEIb-
Hasi ycTaHoBKa 20 HAaCOCHBIX arperatoB U CTPOMTEILCTBO JOIMOJHUTENBHBIX 3JaHUN Hacoc-
HBIX CTaHUMH. B CBSA3M ¢ 3TMM JaHHBIM BapHaHT PEKOHCTPYKIIMHM MarvucTpaJbHOIO KaHaia
OKa)KeTCs HEMPHUEMJIEMBIM KaK C SKOHOMHUYECKOM, TaK U ¢ TEXHUYECKOM TOUKH 3PEHUS.

4 Haubounee peanbHBbIM SIBJISETCSI BAPHAHT PEKOHCTPYKLUHU KaHaja, MpeaycMaTpuBa-
FONUH €ro SKCIUTyaTaluio mpu npoektHoM pacxone Q, =10,0 m*/c. On notpebyeT He3HAUN-
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TEJIbHBIX 3aTPaT, CBA3aHHBIX C OYMCTKON IIOBEPXHOCTU PyClla OT KYCTaPHUKOB U UX KOpHEH,
Cc TeM 4YTOOBI oOecreyuTh KOd(PPHUIMEHT MIEPOXOBATOCTH pycClia, OJM3KHH K MPOCKTHOMY
(n= 0,027...0,030).
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KOHCTPYKTUBHBIE OCOBEHHOCTH U TAPAMETPbBI
PBIBOBO/IHBIX BACCEMHOB

Lenvio uccredosanuii 26141acb pazpadomra pvlb08OOHO-MEXHULECKO20 000CHOBAHUS
KOHCMPYUPOBAHUsL U YCIAHOBIEHUSI NAPAMEMPO8 OMKPbIMOCPE008blX OACCEUH08, UCNONIb3)-
eMblx 0151 Kyibmueuposanusi polo. O0beKmom uccied08anust 6IA0Mcs OMKPbIMOCPeOosbie
NPUKAHAbHbE PblO0BOOHbIE OACCEUHbL PA3TUYHO20 DYHKYUOHANLHO20 HAZHAYEHUS, NUMAIo-
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