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BJINAHUE KOHCTPYKTUBHbIX NAPAMETPOB BOAOBOWNHOIO
KOJTO4UA HA rALLEHUE SHEPIM NMNOTOKA

B cmamuve paccmompeHo 8auAHUE KOHCMPYKMUBHLLX NaApamempos 6000001iH020 KO-
a00ya Ha zauierHue aHepzuu nomoka. Ommeuaemcs, umo WupoKoe npumerHeHue 600000UHbLX
K0100ye6 00YCA081€HO IPHEKMUBHbLM 2AULeHUEM IHePIUL 60 6cem OUAna3oHe HANOPo8 U
pacxodos,nponyckaemovlx 8000cOPOCHLLMU COOPYHceHUAMU. B pesysivmame ucciedogarnuil pas-
HblLX A6MOPO6 YCMAHOBLEeHA C6853b Mex 0y napamempamu nomoKa 6 HauaJje 2u0pagauieckozo
NPBLHCKA U OCHOBHLLMU €20 XAPAKMepUCMUKAMU,8MOPOLL CONPAHCEHHOU 2AYyOUHROL U OAUHOIL
npoLicKa. Aemopv. 0AHHOIL cmambvl Ommeuaion,ymo 8 HepedKo npuxodumuvcs KOppeKmu-
poéamb npoeKmHble DeuleHus zuOPOMexXHUYeCKUX COOPYMCeHUNl U3-3a PA3LUYHBbLX YCAO0BULL
CcMpoumenbCmea, HeYumeHHbLX NPU nPOeKmupo8anul coopydxicerus. Takxoe o6cmosmenbcmaeo
npugodum K U3MEHEeHUI KOHCMPYKUUU U napamempos 3anpoeKmupo8aHHbLX COOPYHCeHUIL.
B npouecce cmpoumenvbcmaa uH0z0a npuxo0umcs MeHsmbsb NPUHSMble DAHee MexXHUYecKue
PpeuweHus, C8A3AHHbLe C YMOUHEHUEM 2UOPOJIOZULECKUX U 2e0J02UYeCKUX YCNOBULL ULU C U3-
MeHeHUeM HOPMAMUBHOI 6a3b. NPOCKMUPOBAHUS, KAK IMO CAYUUJLOCL, HANPUMED, CO CMPO-
umenvcmeom Bozyuanckoii I'DC. Ilpu nponycke nosepoinozo pacxoda uepe3 eodocopoc Ne 2
Bozyuanckoii I'IC 6ydem npoxodumbs pacxod 600bt @ = 3450 m¥%c,0ns Komopozo Heo6xo00umo
npedycmompems 800000iHbLL Ko00ey ¢ napamempanmu: h = 11 m,l =100 m. Pazmepol
Komaosana (Komopbwlil ObLlL Ydce YycmpoeH ) obecnevusaom coopyrceHue 600060iH020 K0L00Ua
¢ napamempamu: h =25 m,l =75 m. Kak 6udno,omu napamempo. He COOMBEMCMaym
umeowumcs pexkomendayuam. Bonpoc npumenenus b6osnee 2ny6oKux,H0 meHee OLUHHBLLX B0-
0000iiHbLX KO0100Ue6 parnee He usyuaacsa. Clenan 6bL800,4mo uccnedyemulii 60NPOC ABALEMCI
aKmyanvHblm 0N NPOEKMUDPOBAHUSL 2UOPOMEXHULECKUX COOPYHCeHUIL.

T'uOpomexHuueckue coopyxeHus, 600000liHbLIL KOLO0OEY, HUNCHUIL Obed, zauleHue
dHepzul, pacxod, zudpasauieckuil nNPovLI*COK.

The article considers the influence of design factors of the stilling basin on the energy
dissipation of the flow. It is stated that a wide usage of stilling basins is conditioned by the
effective dissipation of energy in the whole range of heads and water discharges passing
through spillways. As a result of investigations by different authors there is established a
relationship between the flow parameters in the beginning of the hydraulic jump and its
main characteristics,the second conjugated depth and jump length. The authors of this
article state that it is not seldom that the design decisions of hydraulic engineering struc-
tures should be corrected due to different conditions of construction which were not taken
into consideration when designing the project. Such a circumstance leads to the change
of the structure and parameters of the designed structures. In the process of building it
is sometimes necessary to change the adopted technical decisions due to a more accurate
specification of hydrological and geological conditions or with the change of the norma-
tive base of designing as it happened,for example,with the Boguchany HEP. When passing
through spillway No 2 of the Boguchany HEP the check water flow will be @ = 3450 m’c,
for which it is necessary to provide a stilling basin with the following parameters: h, =11
m,l =100 m. The sizes of the foundation pit (which has been already built) ensure the
structure of the stilling basin with the following parameters: h, =25ml =75m. Asit
is seen these factors do not correspond to the available recommendations. The problem of
using deeper but shorter stilling basins has not been studied yet. There is drawn a conclu-
sion that the investigated problem is urgent for designing hydraulic engineering structures.

Hydraulic engineering constructions, the stilling basin, downstream, dissipation of
energy, hydraulic jump.

@ 4’ 2015



3azaua raiieHus OSHePruu B HUKHUX
6pedax THUIPOY3JOB IIPEACTABISET COOOIL
OJIHY 13 TJVIABHBLIX THAPABIMYECKUX IIPO0JIEeM,
BO3HUKAIOIUX IPU IIPOEKTUPOBAHUU U CTPO-
UTEJbCTBE TUAPOTEXHUUECKUX COOPYIKEHUI.
Mmuoroobopasue TomorpaduUecKmnx, I'e0JIOTH-
YEeCKUX U THUAPOJJOTMUECKUX YCJIOBUM BO3-
BeleHUSA TUIAPOTEXHUUECKUX COOPYKEHUH,
CYII[eCTBEHHOE PAas3inure B UX BBICOTE, BEJIH-
YyuHe M30BITOUHO SHEPTUU IIeperana 1 PO
UX B COCTaBe T'UAPOYy3Jia TPEOYIOT PAa3INUHBIX
TUIIOB TAIleHUs DHEPTHUH.

Ha cerogmsimuuii neHnp Hambojiee 4YacTo
JUIS TallleHnsl SHEPruy 3a BOJOCOPOCHBIMHU CO-
OPY:KEeHUSMU HTPUMEHSIOTCA BOJOOOMHBIE KO-
JIOAIBI, KOTOPhIE MOTYT OBIThH IIPHMEHEHBLI B
JIIOOBIX Te0JIOTO-TOIIOrPA(MUECKIX YCJIOBUIX.
IITuporoe pacmpocTpaHeHre OHU IIOJIYUMIN
6marogaps s(P(EKTUBHOMY TAIIIEHNI0 SHEPTUH
BO BCeM Jualla3oHe HAIlOPOB M PaCXO0B, IIPO-
MYCKAaeMBIMI BOJOCOPOCHBIMII COOPY KEHUIMI.
OpmHako, OHI MMEIOT U ONMH CYITIeCTBEHHBIN He-
JOCTATOK — 3HAUNUTEIbHbIE KAIINTAJIOBIOKEHNS.

Nzyuenuem mpobiem paboThI BOmOOOIA-
HOro KoJioAla 3aHumaiuch B. A. Baxmernes,
H. H. ITaBnosckwmii, M. II. Ueproycos, A. H.
Paxmanos, O. M.AitiBasan, B. T. Yoy u np.
[1]. PacueTHas cxema BOJOGOWHOTO KOJOAIA
mpeAcTaBjieHa Ha pUCYyHKe 1.

Gk

Puc. 1. Pacuernasg cxema BOgOOOMHOIO KOJIOI-
na: H — mamop; H, — Hamop ¢ y4eToM CKOpPO-
CTH TIOAXOJA TOTOKA; V, — CPelHAS CKOPOCTDH
[OAX0Ma IMOTOKA K BOJOCIMBY; p, — BBICOTa
mopora BOJOCJINBA CO CTOPOHBI BEPXHEro Obe-
Ga, p, — BbICOTA TIOPOTa BOIOCIUBA CO CTOPO-
Hbl HIDKHEro Obedha; E, — ToaHAsA ynebHAA
SHEPrus IIOTOKA; d — TJIyOMHA BOJOOOMHOTO
KoJIoAua; h, — riyOuHa B OTBOAAIIEM DPyCIe,
COOTBETCTBYIOIIAsA OBLITOBBIM YCJIOBUAM; Az —
mepermaj IIPHU BBIXOJEe IMOTOKA M3 BOJOOOMHOTO
KOJIOAIIAa B OTBOZIAIIIeE PyCJIo; i — cxxaTas Iury-
6uHa (mepBasi COUPSYKEHHA); hc" — BTOpasi Co-
IpsyKeHHAA TIyOMHA; V,, — CPeJHAA CKOPOCTD
B BOJIOOOMTHOM KOJIOAIe Ipu Tiaybume A, v,
— CpefHsisi CKOPOCThL B OTBOASAILNEM pPycJe Ipu
OBITOBOV TIuIyOWMHE; N — CTENeHb 3aTOILIEHW
NPbLKKA, [~ — mauHa BOAOOOMHOTO KOJOAIA
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B pesynbTaTe ucciaemoBanuit (pmc. 1)
ObLIayCTAHOBJIEHACBA3hMEK Iy IapaMeTpaMu
MOTOKA B HayvaJie TUAPABINUYECKOTO IPBIKKA
W OCHOBHBIMU €r0 IlapaMeTpaM¥, BTOPOH
COTIPSAKEeHHON TIyOMHOM U OJIUHOU
IpbIKKA. B HacTosllee BpeMsA IJA pycesa C
OPAMOYTOJBHBIM IIOIIEPEUHBIM CeUYeHUEeM
BTOPYIO CONPAKCHHYIO INIYyOUHY OIIPEeNeaioT
mo ypaBHeHuIo [2, 3]:

h h
hy="1| [1+8|—=2| —1|, (1)
2 h,
rge h, — T1epBas CONDPAMEHHas TIJIyOuHa, M;
h — KpurTuueckKas TJyOWHAa, OIpeaeasieMasi IIO

Kp
3aBUCHUMOCTHU, M:

hy=og’ /g, @)
rge ¢ — YHOEJBHBIH pacxoj Ha BOJOOOMHOM KOJIOZIE,
m3/c Ha 1 m. M; o — KO(PUIMEHT KUHETUYECKON

SHEPruu; g — YCKOpeHune CBOOOMHOTO MajeHus, M/c2.
Ompenenenne MEPBOA COMPAKCHHOMN
TIyOMHBI CBOAUTCS K PEIIeHNI0 KyOnuecKoro

ypaBHEHUS:
2

(p—Hy)h — b} =L, 3
028
TZie p — BBICOTA IIJIOTUHBI, M; H0 — HaIIOp Ha BOJOCJIUBE,
M; ¢ — Kod(p(PpUIIEeHT CKOPOCTH.
YpaBueHue peraercs METOI0M
Kapmana (c Oosee mpocThIM peIieHueM),
MEeTOJOM IIOCJIefOBATEIbHBIX IPUOINIKEHUHN

WM ToCTpoeHWeM rpad)oaHATUTHUECKON
KPUBOIi:
y=(p—Hy)h - 1. (4)

s onpeneneHusa AJUHLI TUAPaBIUUE-
CKOTO TIPBIXKKA B M PEeKOMEHIyeTcs ITpuMe-
HATH OOHY 13 CIAeAYIOIuX (hopMy.JI:

IJIVHA IPBIMKKA M0 OIMBITHLIM JaHHBIM

L, = (4...5)(h, — h)); (5)
dopmyna B. A. Baxmernesa

lnp = 5(h, — h)); (6)
dopmyna H. H. IlaBirosckoro

I =2,51,9, — h); "N

p

dopmyna M. II. qu)S'II‘OYCOBa
S ;

hIC
Ly =10,3m [ [l =) —1| (8)

1
dopmyaa O. M. AniBaszsua
| - kh, (9)

I
rae k — xoa(duiuent, sapucsamuii ot uucna Ppyza Fr:

k= 8(10 + Frl)/ Fr;; (10)

hw — 3Ha4YeHHue IIOTEePAHHOI'O Hallopa B IIPDBIXKKeE,

ompenensaeMoe o (popmye:

h,=(h" = h')*/(4 h"R). (11)
IlogmepTeiii ruUApaBINYECKUII NPHI-

JKOK, KaK 9TO HabJrogaeTcsa B BOJOOOMHOM
KOJIOAIle, MOXKeT WMEeTh MEHBIIYI0 MIJIN-
Hy. [JmrHa OAIEPTOTO T'HAPABINYECKOTO
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OPBIXKKA IS HEeOOJBIINX COOPYKEHHH MO-
sKeT ObIThb mpuHaTa 0,7...0,8 or AIUHBI THU-
IPaBINYECKOTO IIPBIKKA, HO NS OTBETCT-
BEHHBIX COOPYIKEHHUIN pPeKOMeHAyeTCs IIpU-
Humath [ =1 [2].

Ananus omnbiTa ITPOEKTUPOBAHUS BOJO-
OOMHBIX KOJIOAIIEB IOKAa3aJj, UTO AJIA YMEHb-
IIeHNs KAalUTAJOBJIOKEHUN B COOpYKeHUe
crTapajnuch MHUHUMUSUPOBATH [IJIUHY BOMIO-
OOMHOI0 KOJIOAIIA. ITOr0 MOKHO JOCTHUYDL
YCTAHOBKOM  JOIOJHUTEJbHBIX TacCUTeJIeH,
3aKPYTKOHN IOTOKA, IPOEKTHUPOBAHUEM BOIO-
0OITHOTO KOJIOAIIA, PACIINPAIONINMCA B ILIa-
He, IIePeJIMBOM uYepes3 O0KOBYIO CTEHKY U AP.

B mpakTHKe TuIpOTEeXHUYECKOrO CTPOU-
TeJILCTBA HEPEIKO IMIPUXOAUTCSI KOPPEKTHUPOBATh
IIPOEKTHLIE PEIIeHNs M3-3a PA3IMUHBIX YCJIO-
BUIi CTPOUTEJILCTBA, HE VUTCHHBIX IIPU ITPOEKTH-
POBaHUI COOPYKEHHSs, UTO HEm30esKHO IIPUBO-
IUT K U3MEHEHUIO KOHCTPYKIINN U TIapaMeTpPOB
3aIIPOEKTUPOBAHHBIX coopysKeHuii. Kpome Toro,
TI0 XOJIy CTPOUTEJILCTBA MHOT/IA IIPUXOAUTCS Me-
HATHb MPUHATHIE paHee TeXHUUYECKUe PeIleHusd,
CBABAHHBIE C YTOUHEHUEM TUAPOJOTHUECKUX U
Te0JIOTUYECKUX YCJIOBUII CTPOMTENBbCTBA MU C
M3MEHEeHIIeM HOPMATHUBHOII 0asbl IIPOEKTHPO-
BaHUsI, KaK 9TO CIYUYUJIOCH, HATIPUMED, CO CTPOU-
TesbeTBOM Boryuamckoit I'9C [4, 5].

CrpourenbctBo DBoryuamckoun  I'AC
CTaJl0 YVHUKAJNLHBIM CJyYaeM MIJIs THUIPO-
TeXHUYECKOH IPaKTHUKM, Kak B Poccuu, Tax
1 B Mupe. 3a BpeMs KOHCepBaIlMU CTPOU-
TeJbCTBA W3MEHUJINUCH TPeOOBaHUA, IPEeIhb-
ABJIAeMbIe K PEKUMY IPOIIYCKA CTPOUTEJD-
HBIX PacXO0/0B, B CBSABHU C UeM, ObLJIO IIPUHSTO
pelileHre 0 CTPOUTEIbCTBE AOIOJHUTEIHHOTO
BomocOpoca MPAKTHUUYECKOTO MIPO(UISI BMe-
CTO TPeX arperaTHbIX ceKmuii smanus ['OC.
ITocKoMBbKY KOTJIOBAaH IOJ arperaTHble Cek-
nuu I'9C OBl yiKe yCTPOeH, BCTaJ BOIIPOC
0 crmocobe raIieHusT SHePruu II0TOKAa, IIPO-
myckaemoro BogocOpocom Ne 2. Brrio pac-
CMOTPEHO ABAa BapuUaHTa TallleHUs SHepPruu
IIOTOKA: OTOPOCOM CTPYUW B HIDKHUI Obed
1 C IIOMOIILI0 YCTPOMCTBA BOLOOOMHOTO KO-
JIOZITa, COOPYIKaeMoro B KOTJIOBaHe arperar-
HBIX CEeKIHH.

IIpu mpomycKe IIOBEpPOUYHOTO pacxojma
yepes BogmocOpoc Ne 2 Boryuauckoit I'dC Oy-
JIeT MPOXOAuTh pacxon @ = 3450 m3/c. s
ATOTO pacxoja HeoOXOAMMO IIPEAYyCMOTPETh
BOJIOGOWHBIN KOJIOZel ¢ mapamerpamu: h
=11wm,l ~100 wm.

Pasmeps!l KoTJIOBaHa 00€CIIeUMBAIOT CO-
opy:KeHHne BOJOOOMHOI0 KOJOAIA C IIapame-
tpamu: h =25 wm,l = 75 m. Kak BuzaHo,
rayOuHa BOJOOOMHOTO KOJOAIIA ITPEBOCXOMUT
TpebyemMoe 3HAUeHUEe IIoUTH B 2,5 pasa, HO
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IJINHBI BOJOOOMHOI'O KOJIOAIIA ABHO HEIOCTAa-
TOYHO II0 MMEIOITUMCSA PeKOMEeHIAIUuAM. ITO
TOATBEPIKAAIOT W TUAPABINUYECKUE HCCJIENO-
BaHUA, KOTOPbIE ITOKA3aJIl, YTO B BOJOOOTHOM
KoJI011e (hOPMUPYIOITUICS ITUAPaBINYECKU
MIPBIXKOK pacIpocTpaHseTcs 3a BOJOOOMHYIO
IJINTY HUKe 1o TeueHuto (puc. 2) [5].

SRS Lo

AR IR e paccTosHme oT POC, M
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Cl1 -~ hHAA CTeHKa Mexay BogocOpocamu Ne 1 u Ne 2; C2 — passensras cTenka Mexiy BonocGpocom Ne 2
saaauem IC; 1 — sonocbpoc Ne 1; 2 — sostocBpoc Ne 2; 3 — ananue I'IC; 4 — Gap; 5 — AmE pasmbisa

Puc. 2. Cxema ruipaBIuyecKOro MPhIKKA
10 pe3yJbTAaTaM HMCCJeT0BAHUI

3akJaueHue
Hecmorpsa Ha  OoJbImoin obbeM
HccIeqoBaHUii, O  KOTOPBIX  COOOIIEHO
B IOpembIAyIlieli YacTH CTaTbd, BOIIPOC

npuMeHeHUs O6oJjiee TJIYyOOKHX, HO MeHee
OIINHHBIX  BOZOOOMHBIX  KOJIOLIIEB  He
o0cyskaaICcsa. dTa TeMa ABIAETCI AKTyAIbHOI
IJIs1 IPOEKTHUPOBAHMUA TIHUAPOTEXHUUYECKUX
COOPYKEHMH ¥  ABIAETCS  IIPEeIMeTOM
TaJIbHEHNINNX KMCCIeNOBAHNII aBTOPOB.
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ITAN CTPOUTEJIbCTBA IPYHTOBbIX NMJIOTUH — 3AJ10I
X 3KCrJ1IYATAUMOHHOU BE3SOINACHOCTU U AOJICOBE4YHOCTU

B pewenuu 3a0auu no obecneveHuI0 IKCNaAYamayuoHHol 0e30nacCHOCIU ZDYHMOBbLX NJIOMUH
BAICHEILULYIO POSb Uzpaem aman CmpoumenbCmea maKkux coopyxiceHuil,z0e obecneyerue Kaiecmea
pabom s8asgemcsa 3aa020M ux HadexcHocmu u 0doszogeuHocmu. B cmamue nposodumcs anaaus
NPUYUH no8pexc0eHUilasapuil U paspyuleHuil 2pYHmMoBuLX NJOMUHABLIIOUUXCSL HALOO0Iee MACCOBbLM
6U0OM HANOPHLLX 2UOpPOMexXHUYecKux coopyxrcenuil. Ommevaemcs, ¥mo npu peuleHuu 3a0a4u no
obecnewenuio IKCNAYAmayloHHOL HA0eHHOCU HATOPHBLX 2PYHMOBbLYX COOPYHCEHULL HEMATYIO POJIb
uzpaem aman peasu3ayul. NPOEKNMHOZ0 PEeULeHUs, MO eCmb IMaAn CMmMpoumensscmea nJiomuH, npu
0meemcmeeHHOM OMHOULEHUL K KOMOPOMY 8 Npoyecce 8036e0eHUSL COOPYHCeHULL HePeOKO BblA8LAI0MCs
U CB0EBPEMEHHO KOPPEKMUPYIOMCS HeMOUHOCMU NPOCKMHbLX PeuleHUil,paspabomok, mpebosaHuil u
Op. O6ocHo6arna memoduKa YcmaHoB8LeHUSL 3AKOHOMEPHOCMell ONepamu6H0z0 0C8UAeMeIbCME08AHUSL
CIMPOUMeNbHbIX —NoKa3ameseil. 2pYHmMo8 HA OCHOBe KOPPeLAUUOHHO-PeZPeCCUBHO20 AHAAU3A
IKCNEPUMEHMANbHbLX OAHHLIX. Oma MemoOuKa no3eonsem Yuumvléams MeHcHaKmopHble
ceaszu 8 epyumax. Pexomendosanv. kearuurayuonHvle noxasamenu ONA 2IUHUCMbLY ZPYHMOS,
ABAAIOULUECS MHOZOPAKMOPHLIMU KPUMEPUAMU UX COCMOAHUA npu ynJaomueHuu. Ilpedcmasnena
cucmema onepamueH0z0 0C8UOeMenbCMeE06aHUSL KALecmea YKAAOKU 2IUHUCTbLY ZDYHMOE 6 Meo
HANOPHBLX COOPYHCEHUILKOMOPAsL MOXcenm ObLmb UCONb306AHA KAK 0N «4ucmblx» (0e3 6KAI04eHUIL)
2PYHMOB,MakK U 01 co0eprcausix 00 10MOUHbBLIL MAmepuaL. Ima CUCmema CYULeCmeeHH0 nosbliiaem
HadeHcHocmy NOCAOUHOU UX YKAAOKU NYMeM UCKAIOYEHUS BJAUSHUSL NPUPOOHOLL U3MEHYUB0CMU
Ce0lICM6 2PYHMO6 HA 00BeKMUBHOCMb OUEHKU KAYeCmaa YnJomHeHUsL.

OnepamueHhblLil zeomexHULeCKUL KOHMPOLb, KEALUDPUKAYUOHHBLI NOKA3Ameab 2PYHMaA,
Koapuuuenm (cmenensv) ynaomHueHus, memod MOHOIUMO8, Memod AyHKu (wypda ).

In solving the problem on ensuring the operational safety of earth dams the most impor-
tant role is played by the construction stage of these structures where ensuring of works quality
is the security of their reliability and durability. In the article there is given an analysis of causes
of damages,failures and destructions of earth dams which are the most prevailing among head
hydro-technical structures. It is stated that when solving the problem on ensuring the operational
safety of earth head structures a considerable role is played by the stage of the design decision
implementation that is the stage of dams building,under the proper relation to it in the process
of erection of structures some inaccuracies of design decisions,developments,requirements etc. are
revealed and corrected in due time. The method is substantiated for the establishment of regu-
larities of operative examination of soils building factors on the basis of the correlated-regressive
analysis of the experimental data. This method allows taking into consideration inter-factor
connections in soils. There are recommended qualification indicators for clay soils which are
multi-factor criteria of their condition under compaction. There is given a system of the operative
examination of the quality of clay soils laying into the body of head structures which can be
used both for «clean» (without inclusions) soils and for those containing detritus. This system
significantly improves the reliability of their layering by excluding the influence of the natural
changeability of soils properties on the objective assessment of the compaction quality.

Operative geotechnical control, qualification indicator of soil, coefficient (degree) of
compaction, method of monoliths, method of the hole (bore bit ).
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