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PETYNIUPOBAHUE BOAHOIO PEXXUMA MEXOYPEYEHCKOIO
BOAOOXPAHUITULLIA

C.E. Kypoanobaes
(KK ¢punuan HUHUHUBII npu TUHUM)

B 3aBucuMoOcTH OT CpoOKa 3aBEpIICHHS CTPOUTENBCTBA THAPOTEXHHUYECKHX COOPYKEHHH
peryIMpoBaHue BOAHOTO pexuMa MeXIypedeHCKOro BOAOXPaHWIMINA MOXHO OCYIIECTBIATH Ha 3-X
YPOBHSX.

Ilepewtii yposens (coepemennoe cocmonanue).

BenuunHa cyMMapHOH BOJOBBIITYCKHOW CHOCOOHOCTH THIPOTEXHHYECKUX COOPYKEHHH Ha
MexaypedeHCKOM BOJOXPaHUIIUIIE COCTaBisieT 222 M/c MpU OTMETKE TOPU30HTA BOABI 56,6 M, a npu
KpUTHUECKOl oT™MeTKe (57,4 M) OHa Bo3pacTaeT 10 358 m’/c.

TIpu TMOCTYIUICHHH PAacXoia BOABI Yepe3 rHAPocTBOp Kei3bummkap B mpenenax 360-400 m’/c (u3
HuX 60 M’/c 3a6upaeT KaszaxgapbHHCKHI MPOTOK) OCHOBHYIO JOJIO PACXOAa BOIBI MOXHO IIPOIYCKATh
gepes II-mpopesn (Tadm. 1).

Tabmuna 1 — Pacuer BOOBBIITYCKHOHM CITOCOOHOCTH BOJOBHIITYCKHBIX COOPYKEHHUHN U3
Mex 1y pedeHCKOTO BOJOXPAHIUIHINA IPH TIOJTHOM €T0 HamoJHEeHuH — 57,4 M

552 ~ I ypoBeHs (coBpeMeHHOE Iocne pexoHCTpyKLMH
E S Emé’ cocrosiue $axT., M/c ) ¥ CTPOUTEIBCT-BA, M/C
o ~ o
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§ % g g OTMeTKe OTMETKE YPOBEHb P
S 56,6 M 574m
Kanan [nasmsico 44,0 12,0 18,0 44,0 44,0 Tocne ysemtierms npory Kok
criocobHocTH KaH. [ naBmsico
Ilocne yBemueHns NpoImyCKHOU
K Mapurars 130 4000 50,0 50,0 50,0 criocoBHoCTH 13 Phibabero
3aMBa
[-ripopesu - 128,0 210,0 450,0 450,0 Tlocne ouncTku
IpopsiB Thikan
V351K 1 MeJIKre - 40,0 80,0 100,0 100,0 [yTrem camopa3mbiBa
BOJIOBBIITYCKU
BoxoBoii Bogocims - - - 1670,0 He 3aBepmien
UTOI'O: 4470 220,0 358,0 644,0 2310,0

Bmopoii yposens - miocie peKOHCTPYKIIMU KaHana ['7aBMsco ¢ JOBEIEHHEM pacxojia BOJHI JIO
44 v’/c u ounctku II-mpopeseil ¢ yBeIHMUEHHEM HX CyMMAapHOTO pacxoga Boisl 10 450 m’/c. Iocre
3aBEpIICHUS JTHX O00BEMOB paboT (d3TO, B OCHOBHOM, 3EMJISHBIE pPAOOTHI) MOXHO OBECTH
BOJIOBBIITYCKHYIO CIIOCOOHOCTH MesKIypedeHCKOro BOIOXPAHIIHINA 10 644 wm/c.

Tpemuii yposens - 53TO TIOJIHOE 3aBEpIICHHE CTPOUTEIHCTBA bBOKOBOTO BOJOCIUBA,
paccuutanHoro Ha 1670 M /c, moBeZieHUE, TEM CaMbIM, BEJIMYWHEI CYMMapHOTO pacxoja a0 2310 M/c.

Pacuer perynupoBaHHs €eMKOCTH MOJKHO OCYIIECTBHTH B J[Ba dTama. [lepBhIil - 3TO HamoixHEHUE
BOJOXPAHIINIIA 0 OTMETKH 56,0, ¢ KoTOopoil HaunHaloT AelcTBoBaTh bokoBol Bogocius u Il-npopesw,
o6beM cootBeTcTByeT 120 MiaH M’. BTOpoil 5Tam - HamoIHEHHE MEXLy OTMETKaMH 56,0—-57,4 M ¢

06seMom 10 150 muH M.

Yemanoenenue spemenu nanonnenusa Mexcoypeuenckozo 6000XpaHuiuua npu pa3iuiHovix
YPOBHAX
Kak Obu10 OTMEYEHO BBILIE, HA COBPEMEHHOM YpOBHE (TIEpBBIi YPOBEHb) 00BEM MOCTYIJICHHS B
yanly BOZOXPAHMIMINA BOIBI B pasmepe 360 M’/c (IeTHHil pexuM) He NpPEACTABISET OMNACHOCTH B
SKCIUTYaTalMOHHOM pexuMe (tabu. 1). Ilpm pacxome Bombl paBHOM 360 M°/c BpeMsi HAIOIHEHHS
cocraBiser 8,8 cyTok. IIpu mepexone Ha BTOPOH M TPETHil YPOBHHM, T.C. IIPU BHITYCKe 644 M’/c BpeMs
HAIOJHEHHs COOTBETCTBEHHO YMeHblIaeTcs (Tabm. 2, puc. 1).




Ilpeonosicenue no cmpoumenscmey bopmoesozo eéodocnusa
[To xapakTepy IIAaHOBOTO PACIOJOXKCHUS U KOHCTPYKTUBHOH OCOOCHHOCTH COOPYKCHHS
BokoBO#i BOJTIOCIIME MOKHO OTHECTH K THUITY IMOJTOILISIEMOT0 BOJIOCIHBA C IIIUPOKUM MTOPOTOM.
Bo3MOXkHO, 4Yepe3 OMpeneicHHOE BpEeMs, MOCIE COAa4d B OKCIUIyaTal[Uio, €CIU MPOU30UIET
pa3MbBIB Ha HIDKHEM Obede, To OH OyaeT paboTaTh KakK HE3aTOIUIICMBIH, HO 3TO KpalHE OMACHO s
camoro BojociuBa. [1oaToMy ero HE0OX0JUMO IKCIUTYaTHPOBATh B 3aTOILNICHHOM PEXKUME.
Hcxoms U3 9THX YCIOBHM, pacueT Bobl BOPTOBOTO BOJOCINBA MOXKHO OMPEACIHUTD IO GOopMyJIe:

Q = ¢nbh 2g(H0 - h)

@, - K03hPUIUEHT CKOPOCTH h - riny6una Boabl

b - HIMpUHA BOJOCINBA H()— Hamop € y4€TOM CKOPOCTH ITOAXO0Aa

PesynbTarel pacueToB MOKa3bIBalOT, 4To mpu b=600 M BennuuHa pacxona BoAsl mpu h=1,3 m
(57,4 M) coctarmaser 1670 M/c, a mpu h=1,0 m (57,0 M), coorBeTcTBeHHO, 1015 M e,

[Ipy monHOM HAMOJHEHWHM BOAOXPAaHWIIWINA HA YPOBEHb 57,4 M MakcHMallbHas pacyeTHas
BEIIMUMHA pacXojia BOJBI BojgocianBa cocrasisier 1600-1670 M/c.

Ymo morucno odxcudamp nocie coauu é Ikcnayamayuio boxoeozo éooocnuea:

1. B mpomecce mIuTENbHOW SKCILTyaTanmwy (MOXKET OBITh, NaXe 3a KOPOTKHH ITPOMEKYTOK
BPEMEHH) Ha HIDKHEM Obede oOpasyercs eauHOe pycio TIyOOKOH BpE3KH, YTO CO3/Iae€T OMAacHOCTH
pa3pylIeHHs TeNa MIOTHHBL.

2. Ecnu miiaHoBoe mojiokeHne bokoBOro BoJoCIMBa OCTaHETCS HA COBPEMEHHOM YPOBHE, TO MPU
0OJIBIIMX PAacXojax BOJbI OyIeT MPOUCXOAUTh HMHTCHCHBHBIM IPOLIECC pa3MbiBa IPAaBOH CTOPOHBI
pa3aenuTeabHON 1aMOBbI.




Tabnuna 2 — BpeMs HanoJHEHUs NpU Pa3IUnYHbIX YPOBHSIX BBIIOJHEHUS BOJOBBITYCKHBIX COOPYKEHUI

npu H = 56,0 120 M M
npu H=57,4 150 mnu M
ucIapeHue, MepBhlil ypOBEHb 25 MIH M

3

Bcero oonem O0BeM BpCMH BpeMg HaKOIUIEHUs, IIPU BpCMH
TocTyIuIeH e BBl BOJIOBBIITYCKOB HOCTyl‘}UIeHI/ISI, HaKOILIEHUS, oTM. 56,0-57,4 MMOJIHOTO Manumranii
"3 peKi, e H3 MJIH M~ CYTKH | CYTKH, IpH HAIOJHEHUS, 06’beM3 BOJIBI, [Ipumeuanue
BOJIOXpaHUJIHUIIIA, TIPA OTM. otM. 50,0- MIIH. M CYTKH CYTKH TIpU M /c
M'/c 50,0-56,0 56,0 ot™. 57,4
1 2 3 4 5 6 7 8 9

1 ypoBenn
300 280 25,92 4.6 1,73 14,5 19,1 20 3aKPBITHIN PEKUM
350 290 30,24 4 5,18 4,8 8,8 60 3aKPBITHII PEKUM
400 290 34,56 3,5 9,5 2,6 6,1 110 3aKPBITHIN PEKUM
600 300 51,84 2,3 25,92 1 3,3 300 OTKPBITHIN PEKUM
800 360 69,12 1,7 38,02 0,7 2,4 440 OTKPBITHIN PEXKUM
1000 400 86,4 1,4 51,84 0,5 1,9 600 OTKPBITHIN PEXKUM
1200 400 103,68 1,2 69,12 04 1,5 800 OTKPBITHIN PEKUM
1400 450 120,96 1 82,08 0,3 1,3 950 OTKPBITHIN PEXKUM
1600 450 138,24 0,9 99,36 0,3 1,1 1150 OTKPBITHIN PEKUM
1800 500 155,52 0,8 112,32 0,2 1 1300 OTKPBITHIN PEXKUM
2000 500 172,8 0,7 129,6 0,2 0,9 1500 OTKPBITHIN PEXKUM

2 ypoBeHb
800 644 69,12 1,7 13,48 1,9 3,6 156 OTKPBITHIN PEKUM
1000 644 86,4 1,4 30,76 0,8 2,2 356 OTKPBITHIN PEKUM
1200 644 103,68 1,2 48,04 0,5 1,7 556 OTKPBITHIN PEXKUM
1400 644 120,96 1 65,32 0,4 1,4 756 OTKPBITHIN PEXKUM
1600 644 138,24 0,9 82,6 0,3 1,2 956 OTKPBITHIN PEKUM
1800 644 155,52 0,8 99,88 0,3 1 1156 OTKPBITHIN PEKUM
2000 644 172,8 0,7 117,16 0,2 0,9 1356 OTKPBITHIN PEKUM

3 ypoBeHb
2000 2310 172,8 0,7 29,38 0,9 1,5 340 OTKPBITHIN PEXKUM
2500 2310 216 0,6 16,42 1,5 2,1 190 OTKPBITHIN PEKUM
3000 2310 2592 0,5 59,62 0,4 0,9 690 OTKPBITHIN PEKUM
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— Kputuyeckas 30Ha 3KCnnyarauuu

1. Cymma Qc = 290 m3jc
2. Cymma Qc = 644 m3/c

\ \\ OnacHasi 30Ha IKcnnyarauumn 3. Cymma Qc = 2310 m3/c
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Puc. 1 - I'pagpux 3asucumocmu t=f(y.Qc)

160 170 18,0 190 20,0
Bpems HanosnHeHus1, CYTKH



BOJOXPAHWUIULLE

MEXOYPEYEHCKOE

YcnoBHble 0603Ha4YeHUA:

1 - BopTOoBOW BOAOCNUB

2 - PasgenutenbHana gam6a
%i\iés 3 - BocTouHas aamba
4 - KameHHo-Ha6pocHaA NNoTUHAa
Puc. 2 - BapuaHm cmpoumeilibenea 6mopoco Kackaoa KaMeHHO-HCl6pOCH011 niomuHbsl

[Tpu BBIOOpE KOHCTPYKIMH ¥ TEXHUYECKOTO pelIieHus BOKOBOTO BOJOCIMBAa OCHOBHOE
TpeboBaHUE - ATO HENOMyIIeHHe oOpa3oBaHUs €IUHOTO pyclia Ha HIDKHEM Obede (0coOEeHHO,
BIIOJIb pa3leIUTENbHON 1aMObr). /st 5TOro HeOOXOAUMO PAaCCMOTPETh BapHAHT CTPOUTEIHCTBA
BTOPOTO Kackaja KaMEHHO-HAaOpOCHOW IIJIOTMHBI Ha paccTosHUU 3-4 kM Hmwke bokoBoro
BOJIOCJIMBA C MCIIOJIb30BaHUEM KaMHs U3 MyHHaKCcKOTO Kapeepa (puc. 2.).

Takags KOMIIOHOBKa OO€ECIIEYHUT HAagC)KHOCTb H JOJIOBCYHOCTH CaMoOIo Boxosoro
BOAOCINBA.

OI[HaKO ciaeayer OTMETUTb, UYTO MECTO PACIIOJIOKCHHUA CTPOUTCIILCTBA bokoBoro
BOJOCINBA BI)I6paHO KpaﬁHe HCYJa4YHO, TaK KaK OHO HaXOAUTCA B 30HC HMHTCHCUBHOI'O pa3MbIBa.

CHujicenue 6eudunbl MAKCUMATbHBIX RUKOBBHIX PACX0006 NYMEM CO8MECHHO20
Pe2yiupoeanusn pexcuma padomol KDYRHbIX 6000XPAHUTULY

MHOTroNeTHUH  OMBIT JKCIUTyaTalluu KpymHeIX  BogoxpaHuium (Hypekckoe wu
TysIMyIOHCKO€) MOKa3bIBAET, YTO UMEIOLIUECS COIJIAIICHUS IO YNPABICHUIO U PETYJIHUPOBAHUIO
pexuMa paboThl, KaK KPYIMHbIX BOJOXPAHWIHIL, TaK U 10 BCEH JJIMHE caMOil peKH, MPaKTUYECKH
MOJIHOCTBIO HE BBIMOJHSIOTCS. BeiiencTaue yero, B OOJIBIIMHCTBE CiIy4yaeB, 00a BOJIOXpAaHUIHILA
paboTarOT B CBOEM COOCTBEHHOM PEKHUME IKCIUTyaTalluH. Y IpaBJICHHE BOJOW Ha peke AMymapbe
co ctoponsl BBO «AMynapes» ocyuiecTBisercs 10 TaxuaTanickoro rupoysia.

B nensx obecneuenus motrpeOHOcTEedl wuppuranuv TysSMYIOHCKOE BOJOXPAaHUIIUILE B
OONBIIMHCTBE CiIydaeB paboTaeT NpH HAMOJIHEHHOM peXuMe (B MHOTOBOJHBIE TOJBI) U
W3JIMILHSS BOJIa, MOCTYMaroIias B €MKOCTH, TPaH3UTOM cOpachiBaeTcsi HMKE TaxuaTamicKoro
TUAPOY3Ja U Jlajee BCA Harpys3Ka BBIIAJAET Ha N0 MexaypedeHcKoro Bogoxpanunumia. [lpu
5TOM OOJNIBIIYI0 OMAcCHOCTh MPEICTaBIAIOT KPAaTKOCPOYHBIE MHUKOBBIE COPOCHI  HUXKE
TysiMmytoHcKoTO Bogoxpanwinina. [Toatomy npu skcruryaranuu TysiMyIOHCKOTO BOJOXPaHUIIUILA
HEOOXOMMO YYECTh COCTOSIHHUE U MOTPEOHOCTH JACIBTOBBIX 03€p, 0COOEHHO MEXIypeueHCKOro
BOJOXPaHWJINIIA, T.€. HE JOMYyCKaTh cOpoca pa3oBhIX MUKOBBIX KPATKOCPOYHBIX PACXOJOB BOJBI
Hike TaxuaTanickoro rufipoysia.

JUis 3TOro HEOOXOIMMO C ONEepexeHHeM (C y4eTOM BpPEMEHH JI00eraHus) HayuHaTh
BBIITYCKAaTh BOJY, CO37aTh CBOOOIHYIO €MKOCTh W JOOHMBATHCS TOTO, YTOOBI OBUT Cpe3aH MUK
ruzaporpada 10 MaKCUMAIbHO BO3MOXKHBIX IpeaenoB (puc. 3). BeimonHenue Takoro pexxuma
JoKHO Boznaratbes HAa BBO «Amyaapes» u Ynpasienue TysIMyIOHCKOTO BOJAOXpaHUJIHIIIA.



t; — mporHo3HsIi iepuon (8 — 10 quei)

1 - dakTHayecKHit
2 - npeajiaraeMbIi

ty

Puc. 3 — @axmuyeckuii u npedrazaemvlii pesxicumol pabomul TyAMYIOHCKO20 8000XPaAHULUMWLA

[Tyrem perynupoBanus pexuma padotsl Hypekckoro m TysMyIOHCKOTO BOJOXpaHUIJIMII
MO>KHO CHU3UTh BEJIMUYUHY MUKOBBIX pacxodoB 110 15 %.

Cmpoumenscmeo epemenn020 npopvlea no cyujecmeyrouieii oamoe

DTO KpalHssi Mepa, KOTopas JOJ/bKHA OOECHeuuTh O€30MacHOCTh BOJOXO3SHCTBEHHBIX
00BEKTOB, PACIHOJIOKEHHBIX Ha MEXIypeueHCKOM BoAoXpaHuiuie. J[as 3Toro HeoOXoaumo
CO3/1aTh ~ HMCKYCCTBEHHBIM TMPOPHIB B  IEJIX MTHOBEHHOTO  OIMOPOKHEHUS]  E€MKOCTH
BOJOXPAHUIUIA TPU MPOXOKIACHUU KPUTHUYECKUX MAKCUMAIBHBIX pPacxogoB, U TIOCIe
MPOXOXKJICHUSI BOJHBI €r0 BOCCTAHOBUTH. ODTO JEJAeTCS B MCKIIOYUTEIBHBIX YCIOBUSIX, B
MHOTOBO/THBIE TOJIbI C 00ECIIEYEHHOCTHIO BOJIBI 10 3 %.



