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PETYNIMPOBAHUE BOAHOIO PEXXUMA MEXOYPEYEHCKOIO
BOAOOXPAHUITULLIA

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

B 3aBHCHMOCTH OT cpoKa 3aBepLICHHS CTPOUTENBCTBA T'HAPOTEXHHUYECKHUX COOPYKEHUH
peryIupoBaHHE BOAHOTO pexuMa MeXIypedeHCKOro BOAOXPaHWIMINA MOXHO OCYIIECTBISATH Ha 3-X
YPOBHSIX.

Ilepewiii yposens (coepemennoe cocmonanue).

BenuunHa cyMMapHOH BOJOBBITYCKHOW CHOCOOHOCTH THIPOTEXHHYECKUX COOPYXKEHHH Ha
MesKIypedeHCKOM BOJOXPAHMIHIIE COCTaBIsieT 222 M/ TIPH OTMETKE TOPH30HTA BOABI 56,6 M, a IpH
KpUTHUECKOl oT™MeTKe (57,4 M) OHa Bo3pacTaeT 10 358 m°/c.

TIpu MOCTYIUICHHH PAacXoia BOAbI 4epe3 rHAPocTBOp Kei3bunmkap B mpeaenax 360—400 m’/c (u3
HuX 60 M’/c 3a6upaer KaszaxJapbHHCKMIi MPOTOK) OCHOBHYIO JOJIO PACX0Oa BOIBI MOXHO IIPOIYCKATh
gepes Il-npopesn (Tadm. 1).

Tabmuma 1 — Pacuer BOMOBBITYCKHOM CITOCOOHOCTH BOJOBHIITYCKHBIX COOPYKECHHUH U3
MexXaypedeHCKOT0 BOJOXPAHIUIHINA IPH TIOJTHOM €T0 HarmoJHeHu:d — 57,4 M

552 ~ I ypoBens (coBpemerHOE Ilocne pekoHCTpyKLIMH
5T cocrosiaue $axT., M/c ) ¥ CTPOUTENBCT-BA, M /C
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Kasan Taswsico 440 120 180 440 440 | Tlocne yBemueHus POy CKHOM
CIOCOOHOCTH KaH. I JTaBMsIco
[locne yBenmmuenus npoIyCcKHOM
K Mapurcs 430 400 50,0 50,0 50,0 criocoBHOCTH i3 PhIGatsero
3a1MBa
[I-npope3u - 128,0 210,0 450,0 450,0 Iocne ounctku
IpopsB Teikan
V351K 1 MeIKre - 40,0 80,0 100,0 100,0 [TyTrem camopa3mbiBa
BOJIOBBIITYCKU
BoxoBoii Bogocimis - - - 1670,0 He 3aBeprien
HUTOI'O: 4470 220,0 358,0 644.0 2310,0

Bmopoit yposensv - nocie peKOHCTPYKLIMHK KaHaya ['JTaBMsSCO ¢ JOBEAEHHEM pacxola BOAbI A0
44 v/c m ounctku Il-mpopeseil ¢ yBeIMUEHHEM HX CyMMapHOTO pacxoza Boiel 10 450 m’/c. Iocre
3aBEpIICHUS JTHX O00BEMOB paboT (3TO, B OCHOBHOM, 3EMJISHBIE pPAOOTHI) MOXHO JIOBECTH
BOJIOBBIITYCKHYIO CIIOCOOHOCTH MeskIypeueHCKOro BOOXPaHIIHINA 10 644 Mm/c.

Tpemuii yposens - D3TO TIOJIHOE 3aBEpIICHHE CTPOUTEIHCTBA bBOKOBOTO BOJOCIUBA,
paccuutanHoro Ha 1670 M /c, moBeZeHUE, TEM CaMbIM, BEJIMYMHBI CYMMapHOTO pacxoja a0 2310 M/c.

Pacuer perynupoBaHUs €eMKOCTH MOKHO OCYIIECTBHTH B [[Ba dTama. [lepBBIid - 3TO HamoJHEHUE
BOJIOXpaHUJIHUIIA 10 OTMETKH 56,0, ¢ KOTOpOoll HAUMHAIOT NeicTBoBaTh bokoBoil Bomocnus u II-mpopeswu,
o6beM cooTBeTcTByeT 120 MiaH M’. BTOpoii 3Tam - HamoTHEHHE MEXIy OTMETKaMH 56,0-57.4 M ¢
o6beMoM 10 150 MitH M.

Yemanoenenue epemenu nanonnenun Mexncoypeuenckozo 6000Xpanunuuia RpU pasiuyHslx
YpoeHax
Kak 0bU10 OTMEUEHO BHIIIIE, HA COBPEMEHHOM YpOBHE (NIEPBBIA YPOBEHB) 00BEM MOCTYILICHUS B
Yanry BOJOXPAHWIMINA BOABI B pasmepe 360 M°/c (JeTHHHl peXHM) He TpPEACTABISAET OMACHOCTH B
SKCILTyaTalMOHHOM peknMe (Tabum. 1). Ilpu pacxome Bombl paBHOM 360 M’/C BpeMsi HAIOTHEHHS
cocrapmsier 8,8 cyTok. IIpu mepexoje Ha BTOPOIl M TPETHIl ypOBHH, T.e. TIPH BhIMycke 644 M’/c Bpems
HATMOJHEHHUS COOTBETCTBEHHO YMeHbIaetcs (tabdmn. 2, puc. 1).



Ilpeonosicenue no cmpoumenscmey bopmoesozo éodocnusa
[To xapakTepy IIJIJaHOBOTO PACIOJOXKCHUS W KOHCTPYKTUBHOH OCOOCHHOCTH COOPYKCHHS
BokoBO#i BOJIOCIIMB MOKHO OTHECTH K TUIY IMOJTOILIIEMOT0 BOJIOCIHBA C IIIUPOKUM ITOPOTOM.
Bo3MOXkHO, uYepe3 OmpelneieHHOE BpeMs, MOCIe CHayd B OKCIUIyaTal[Uio, €CIU MPOU30UIET
pa3MBIB Ha HIDKHEM Obede, To oH OyAeT paboTaTh KaK HE3aTOIUIIEMBIA, HO 3TO KpalHE OmacHO I
camoro BogociuBa. [1oaToMy ero HE0OX0JUMO IKCIUTYaTHPOBATH B 3aTOILICHHOM PEKUME.
Hcxons 3 3THX YCIOBHMA, pacueT Boabl BOPTOBOTO BOMOCINBA MOXKHO OMPEICIUTD IO GopMyJie:

Q= o@,bh\2g(H,~h)

@, - KOODOULHEHT CKOPOCTH h - rny6una Boabl

b - IIMpHHA BOAOCIMBA H()* Hamop € y4€TOM CKOPOCTH ITOAXO0aa

PesynbTaTtel pacueToB MOKa3bIBalOT, 4To mpu b=600 M BenuumHa pacxona Boasl mpu h=1,3 m
(57,4 M) coctariser 1670 M/c, a mpu h=1,0 m (57,0 M), coorBeTcTBeHHO, 1015 M/c.

[Ipy monHOM HAMOTHEHWHM BOJOXPAaHWIIWINA HA YPOBEHb 57,4 M MakcUMallbHas pacyeTHas
BEJIMYMHA Pacxojia BoAbI BojociauBa coctasiser 1600-1670 M/c.

Umo moincno oxcuoams nocie coauu 6 ykcnayamauuio boxoeozo éodocnusa:

1. B mpomecce mIuTenbHOW HSKCILTyaTanmwy (MOXET OBITh, NMaXe 3a KOPOTKHH ITPOMEKYTOK
BPEMCHH) Ha HIDKHEM Obede oOpasyercs eauHOe pycio TiyOOKOH BpE3KH, YTO CO3/IaeT OMAacHOCTH
pa3pylIeHHs TeNa MITOTHHBIL.

2. Eciiu miiaHoBoe mojiokeHre bokoBOro BoJoCIMBa OCTaHETCS HA COBPEMEHHOM YPOBHE, TO MPU
OOoJIBPIIMX pacxojax BOABI OyIEeT MPOUCXOAWTh HMHTCHCHUBHBIM MPOIECC pa3MbiBa MPABON CTOPOHBI
pa3aenuTeabHON 1aMOBI.




Tabnuua 2 — BpeMs HanoJdHEHUs NPU Pa3IUYHbIX YPOBHSIX BBIIOJHEHHUS BOJOBBIITYCKHBIX COOPYXKEHHI

npu H = 56,0 120 mau M
npu H = 57,4 150 mun M’
ucrapeHue, NepBblid ypoBEHb 25 MIH M

3

Bcero oonem O0BeM BpeMH BpeMg HaKONJIEHHUS, IIpU BpCMH
TocTyIieH e ol BOJIOBBIITYCKOB HOCTyl‘}IJ‘IeHI/IH, HaKOILIEHUSI, oTM. 56,0-57,4 IMOJIHOTO Wanunranii
W3 peK, NEN u3 MJIH M~ CYTKH | CYTKH, TIpH HAIlOJIHEHH, 061>eM3 BOJIBI, [Ipumeuanue
BOJIOXpaHUJIUIIIA, MIPH OTM. oTM. 50,0- MJIH. M> CYTKH CYTKH IIPH M/c
M/c 50,0-56,0 56,0 oM. 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 PEXKUM
350 290 30,24 4 5,18 4,8 8,8 60 3aKPBITHIN PEKUM
400 290 34,56 3,5 9.5 2,6 6,1 110 3aKPBITHIN PEXKUM
600 300 51,84 2,3 25,92 1 3,3 300 OTKPBITHIN PEXKUM
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 OTKPBITBIN PEKUM
1200 400 103,68 1,2 69,12 0,4 1,5 800 OTKPBITBIN PEXKUM
1400 450 120,96 1 82,08 0,3 1,3 950 OTKPBITBIN 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 PEXUM

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 OTKPBITBIN PEKUM
1600 644 138,24 0,9 82,6 0,3 1,2 956 OTKPBITBIN PEXKUM
1800 644 155,52 0,8 99,88 0,3 1 1156 OTKPBITHIN PEXKUM
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 PEXUM
2500 2310 216 0,6 16,42 1,5 2,1 190 OTKPBITBIN PEXKUM
3000 2310 259,2 0,5 59,62 0,4 0,9 690 OTKPBITHIN PEKUM
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Puc. 1 - I'paghux 3asucumocmu t=f(y.Qc)



BOOOXPAHUNALLE

MEXOYPEYEHCKOE

YenoBHble 0803HAYeHMA:

1 - BopToBOA BEOAOCNWE
2 - PaspenuvTenbHaA naméa
3 - BocTo4yHaA gamba

4 - KameHHo-HaBpocHaA NNoTHUHAa

Puc. 2 - Bapuanm cmpoumenscmea 6mopo2o Kackaod KamMeHHO-HAOPOCHOU NIOMUHbL

[Tpu BBIOOpE KOHCTPYKLIHMH M TEXHHYECKOTO pEIIeHHss BOKOBOro BomoCiIMBa OCHOBHOE
TpeboBaHUE - ATO HENOMylIeHHe o0pa3oBaHUsl €IUHOTO pyclia Ha HIDKHEM Obede (0coOeHHO,
BJIOJIb pa3NIeIUTENbHOM 1aMObI). [I1st 5TOro He0OXOAUMO PAaCCMOTPETh BapHAHT CTPOHUTEIHCTBA
BTOpPOTO KacKajJa KaMEHHO-HaOpOCHOW TIJIOTMHBI Ha paccTosHuU 3-4 kM Hmwke bokoBoro
BOJIOCJIMBA C MCMOJIb30BaHUEM KaMHs U3 MyHHaKCcKOTO Kapbepa (puc. 2.).

Takasgs KOMIIOHOBKa OOECIEUYHUT HAJCXKHOCTh M JIOJITOBEUHOCTHL caMoro bokoBoro
BOJOCJIMBA.

OI[HaKO ciaeayer OTMETUTb, UYTO MCECTO PACIIOIIOKCHHUA CTPOUTCIILCTBA boxoBoro
BOJOCIINBaA BI)I6paH0 KpaﬁHe HCYyJa4HO, TaK KaK OHO HaXOAUTCS B 30HC MHTCHCUBHOI'O pa3MbIBa.

CHuoicenue 6eudunbl MAKCUMATbHBIX RUKOBBHIX PACX0006 NYMEM CO8MECHHO20
Pezyiupoeanusn pexcuma padomul KPYRHuIX 6000XPAHUTULY

MHOTroONeTHUH  OMBIT JKCIUTyaTalluu KpymHeIX  Bomoxpanuiuny (Hypekckoe wu
TysIMyIOHCKO€) MOKa3bIBaET, YTO UMEIOUIUECS COIJIAIICHHUS IO YNPABICHUIO U PETYJIUPOBAHUIO
pexuMa paboThl, KaK KPYMHBIX BOJAOXPAHWIHIL, TaK U 10 BCEH MJIMHE caMOil peKH, MPaKTUYECKH
MOJTHOCTHIO HE BBITIONHSIOTCS. BenencTue yero, B OONBIIMHCTBE CiIydaeB, 00a BOJAOXPAHIIIHINA
paboTarT B CBOEM COOCTBEHHOM PEKUME IKCIUTyaTalluK. Y IpaBJICHUE BOJOM Ha peke AMyaapbe
co ctopoHsl BBO «AMynapesa» ocymiecTBisercs 10 TaxuaTalnickoro rufpoysia.

B nensx obGecneueHuss morpeOHOCTEe wuppuranuu TysSMYIOHCKOE BOJOXPAaHWIIUINE B
OONBIIMHCTBE CiIydyaeB paboOTaeT NpH HAMOJIHECHHOM peXuMe (B MHOTOBOJHBIE TOJNBI) U
W3JIMILIHSAS BOJIa, MOCTYMaromias B €MKOCTH, TPaH3UTOM cOpachiBaeTcs HMKE TaxuaTalicKoro
TUIpOYy3Ja U Jajiee BCA HAarpy3Ka BbINIaJaeT Ha J0Ji0 MexaypeueHckoro Bogoxpanwinina. [pu
5TOM OOJIBIIYI0O OMACHOCTh MPEJCTABIAIOT KPAaTKOCPOYHBIE IHUKOBBIE COPOCHI  HUXKE
TysiMmytoHCcKoTO BogoxpaHnuiniia. [loatomy npu skcruryaranuu TysiMyIOHCKOTO BOJOXpaHUIIUILA
HEOOXOJAMMO yYECTh COCTOSIHUE U MOTPEOHOCTh JAEIBTOBBIX 03€p, 0COOEHHO MeEXIypeueHCKOTro
BOJIOXpAHUIIHUIIA, T.€. HE JOMYCKaTh COpOCa Pa30BBIX MUKOBBIX KPATKOCPOUYHBIX PACXOJ0B BOIBI
Hike TaxuaTanickoro rufpoysia.

JUts 3TOro HEOOXOAMMO C ONepexeHHeM (C y4eTOM BpPEMEHH J00eraHus) HayuHaATh
BBIITYCKaTh BOJY, CO37aTh CBOOOJHYIO €MKOCTh W JOOHMBATHCS TOTO, UYTOOBI OBUT Cpe3aH MUK
ruaporpada 10 MaKCUMAJIbHO BO3MOXKHBIX IpeaenoB (puc. 3). BeimonHeHne Takoro pexxuma
nokHO Boznaratbes Ha BBO «Amyaapes» u Ynpasienue TysIMyIOHCKOTO BOAOXpaHUJIHIIIA.



t; — mporHo3HbIi nepuox (8 — 10 gHei)

1 - dpakTHIEeCKI
2 - npeanaracehMbIE

tq

Puc. 3 — @axmuueckuil u npednrazaemulii pescumsvl pabomul TysamMyIOHCKO20 8000XPaAHUIUMWLA

[Tytem perynupoBanus pexuma padotsl Hypekckoro m TysMyIOHCKOTO BOJOXpaHUIJIMII
MOKHO CHU3UTh BEJIMYMHY MUKOBBIX pacxoaoB A0 15 %.

Cmpoumenscmeo pemenH020 npopvlea no cyujecmeyrouieil oamoe

D10 KpalHsSS Mepa, KOTopas JIOJDKHA O00eCreduTh 0e30MacHOCTh BOJIOXO3SHCTBEHHBIX
00BEKTOB, PACIOJIOKEHHBIX Ha MEXIypeueHCKOM BojoXpaHuiuile. Jas 3Toro HeoOXoaumo
CO3/1aTh ~ MCKYCCTBEHHBIM TMPOPHIB B  IEJAX MIHOBEHHOTO  OIMOPOKHEHUS] E€MKOCTH
BOJOXpaHWIUINA TPU MPOXOXKACHUM KPUTHUECKUX MAKCUMaJbHBIX pPacXxoloB, U TMOCTe
MPOXOXKJICHUSI BOJHBI €r0 BOCCTAHOBUTH. ODTO JEJAETCS B HCKIIOYUTEIBHBIX YCIOBUSX, B
MHOTOBOJIHBIE T'OJIbI C 00€CIIEYEHHOCTRLIO BOALI 10 3 %.



