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CTPOUTEJLCTBO BOJIO3ABOPHBIX COOPYKEHUI
N3 YACTUYHO NEPECBIXAIOIIUX BOAOTOKOB

[aH aHanu3 BapnaHToB 3a60opa BoAbl B CNeLMPUIECKUX YCITOBUAX C MPUMEHEHEM
pa3nuyHbIX TEXHUYECKUX peLueHuni. [NokasaHbl NperMMyLLecTBa METOA40B, UCNOMb3yeMbIX
npv MHOroobpasHbIX NPUPOAHBIX YCIOBUSIX cpeabl. PAaccMOTpeHbl BO3MOXHbIE BapuaH-
Tbl 60pbObI C AOHHBIMU 1 B3BELLUEHHBbIMU HAHOCaMU NMyTEM BKITHOYEHUSA B BOJ03a0O0pPHbIN
y3€er CMCTEM MEeXaHUYEeCKON OYUCTKM BOAbI.

KnroueBble cnoBa: B0O403abopHOe COOpYXeHUe, OTCTONHNK, NIOTUHA, HAHOChI, BO-
[OTOK, CaMOTEYHbI€ BO4OBOAbI, PYCIO, NOrpy>XHble HACOChl, NOAPYCIOBbIE BOAbI.

YacTu4HO nepechIxaroliye BOAOTOKH — 3TO PEKH, YPOBEHb BOABI KOTOPHIX MO-
JKeT CUJIbHO MOHMKaThCsd B 3aBUCHMMOCTH OT C€30HA (3acyXa) WM H3-32 TAKEIBIX
9KOJIOTUYECKHX YCJIOBUI B ONPEAEIIEHHON MeCTHOCTHU. [[afieHne ypoBHS BOABI MO-
JKET TPOUCXOJIUTH JINOO M0 BCEH JUIMHE BOJAHOTO 0OBEKTa, THOO0 Ha OMpEeIEHHOM
yuacTtke [ 1—3]. B HeKoTOpBhIX cilydasx MOXKET MPOUCXOIUTh KPaTKOBPEMEHHOE MOJI-
HOE IlepechIXaHue pycila (HECKOIbKO MECSLEB) U MOCIECIYIOLIEE 3all0JHEHUE €ro
BOJIOM (CE30H MOXK/IeH MM TastHUE CHETOB).

JlaHHBIN BU YaCTUYHO MEpECHIXaroIiX BOJOTOKOB PacpPOCTPAHEH B CTpaHax
LentpansHoit Azuu, AdQpuku, ApaBHHCKOTO TIOIyOCTPOBa, ABCTPAJINH, a TAKXKE B
JIPYTUX CTpaHax, I7ie BO3MO)KHO TTOHMKEHUE YPOBHS BOJBI PEKH M3-3a OTPHUIIATENb-
HOTO BO3/IEHCTBUS YeJIOBEKa Ha BOAHYIO Cpey.

Takoli BHJ BOJOTOKOB BO3MOXKHO HCIIONIB30BaTh JJIsi BOJOCHAOKEHHS U APY-
T'UX BOJIOXO3SHCTBEHHBIX 3a/1a4 (HalpruMep, OpOoILIeHHE [T CEeTbCKOX03sICTBEHHBIX
yroauil) mpu onpezeneHHOM 000CHOBAHUH, TPOBO/IS ONPEeIEHHbIE BOJIOOXPAaHHbBIE
MEPOTPHSTHS, TO3BOJISIONINE CHU3UTh OTPULIATEIBHOE BIMSHIE HA BOJHBIA OOBEKT.

YacTryHO MepechIXaolfe BOJOTOKH 00JaJaroT ONpeAeICHHBIMH CIeU(H-
YEeCKHMHU YepTaMH, KOTOPbIE CBOMCTBEHHBI TOIBKO UM, YTO OTIMYAET UX OT OOBIY-
HBIX PaBHUHHBIX peK. K 0COOEHHOCTSIM MOKHO OTHECTH: HEPaBHOMEPHOCTh CTOKA
B TEUEHME Tojla WM Ce30HA; HU3KUH YPOBEHb BOJIbI B OIMPEICIIEHHOM Y4acTKe MU
Ha BCEM MPOTSHKEHNUH; OOJIBIIIOE KOJNYECTBO B3BEIIEHHBIX HAHOCOB, IPUBOJIAIIEE K
MOBBIIIIEHUIO MyTHOCTH B BOJHOM OOBEKTE; HAJIMUKE JIEIOBBIX SIBICHUI B BOJOTOKE
(pexr B XOJIOJJHOM KJIMMAaTe); OTCYTCTBHE TOCTOSHHOTO TEUEHMS U CTAI[HIOHAPHOTO
pycia (B HEKOTOPBIX CIIydasix); HeyCTOHYMBOCTh pycia u OeperoBoii muauu [4—S].

TakuM 00pa3oM, MOXKHO C/EIaTh BBIBOJ, YTO BBINIETIEPEUUCICHHBIC YCIOBUS
OyAyT OCTIOXKHSTH OJyYEHHE BOJIBI M3 BOAHOTO OOBEKTA, TOITOMY IPUMEHSTH CTaH-
JIapTHBINA 3200p BOJIBI, UCIOIB3YS PYCIIOBBIE U OEperoBbie BO103a00pHBIE COOPYKE-
HUS, HE TIPEJICTABIACTCS BOSMOKHBIM.

CerojiHs OTCYTCTBYET Kakasi-Ti00 KiacCU(UKAIUS TAKUX BUIOB BOJIOTOKOB 10
NpUYMHE MHOTOOOpa3usi NPUPOTHBIX YCIOBHI HE TOJIBKO B ONpPECIIEHHOM Teorpa-
¢uueckoM rmosice, HO U B TIpeeax OTACIbHBIX XapaKTePHBIX yUYaCTKOB MCIOIb3Yye-
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Moit pexu. OmHAKO 11 BEIOOpa Toaxoaa K 3a00py BOIBI U3 HUX, MPOCTO HEOOXOIH-
MO TIOZICTIMTH TAKHE PEKU Ha ornpejesieHHbIe BUAbL. Cpeu TakKuX BOJOTOKOB MOKHO
BBIJICJIUTH YETHIPE OCHOBHBIX:

PEKH ¢ MallbIMH, HO JOCTaTOYHBIMH TS 3200pa BOJBI TITyOMHAMH M PacXOaMu
BOJIbI B TEUEHHE BCETO TO/IA;

PEKH ¢ OueHb HU3KUMH ITyOMHAMHU Ha HEKOTOPBIX Y4acTKaxX, [Jie UMEIOTCS MOJI-
PYCJIOBBIE BOJIBL;

PEeKH ¢ OueHb HU3KMMH IITyOMHAMH Ha HEKOTOPBIX y4acTKaX, IJIe OTCYTCTBYIOT
MOIPYCIIOBBIE BOJIBI;

PEKH, KOTOpBIE B ONPECICHHBIH CE30H YaCTHYHO MEPECHIXAIOT Ha ONpeiesieH-
HBIX Y4acTKaxX M UMEIOT HEyCTOMYNBOE MIIH MTEPHOINIECKU H3MEHSIFOIIEECs PyCIIO.

Bce BeImenepedncieHHble peKd TPAHCTIOPTUPYIOT B TOJIIE BOABI OOJBIIOE
KOJIMYECTBO B3BELICHHBIX HAHOCOB, COCTOSIIIMX M3 YACTHII TIeCKa, MIIHHBI, TyMyca.
MoryT BcTpeyarsbCsi ¥ IOHHBIE HAHOCHI HEOONIBIINX pa3MepOB B BUJIE MEIIKO3EPHU-
CTBIX TaJIbKK U TpaBus [9—12]. Bce 3T0 B 00s3aTenbHOM MOPSKE MTPUBEIET K 3a-
TPYIHEHHUIO B paboTe BOI03a00PHBIX COOPYKEHUH, B T.4. K X MOJTHOMY BBIXOIY H3
CTpPOSI M3-3a 3aCOPEHUS.

JLi1s pex ¢ MaJIbIMH, HO IOCTaTOYHBIMH JUIsI 3200pa BOJIBI INTyOMHAMH U pacxoJaMu
B TEUEHHE BCETO Tofla MpeJiTaraeTcst Caeayrolee perieHne, MpuBeIeHHoe Ha puc. 1.
IIpexne Bcero, HEOOXOIUMO OPTaHU30BAaTh O0OPHOY ¢ HAHOCAMH, KOTOpas JODKHA
NPUHOCUTH TOJIOKHUTENBHBINA 3((EKT, myTeM BKIIOUEHHSI B CUCTEMY OTCTOHHHMKOB
(mepBuuHBIE). DTO COOPYKEHUS, IPEACTABISIOIINE COOOH pe3epByaphl, B KOTOPBIX
BOJIa JIBUKETCA C MAJBIMH W PABHOMEPHBIMH CKOPOCTSMH, ITOATOMY IPOUCXOTUT
OCaKJIeHUE JIOHHBIX M B3BCIICHHBIX HAHOCOB. KOJIM4ecTBO OTCTOMHUKOB OIpees-
€TCsI PacueToOM, JKeJaTeIbHO MCIIOIb30BaTh TOPH30HTAIBHBIE OTCTOMHUKH JUI O0JTh-
e TPOU3BOIUTEIEHOCTH U TUTHEBOTO BOAOCHAOKEeHHSI. B cirydae, ecim kauecTBO
BOJIBI HE OyJIeT yCTpanBaTh MOTPEOUTENS, TO OITyCKAETCS MCITOB30BaTh JTOTIOTHHU-

TEJIbHO BTOPUYHbBIE OTCTOMHUKHU IEPE] [T0Ja4el Ha OYUCTHBIE COOPYKEHUS CUCTEM
BoJ0cHaOeHMsI. BO3MOXXKHO cOBMElICHNE TIEPBUYHBIX U BTOPHYHBIX OTCTOHHHKOB.
ITpu GosbLIOM KOMMYECTBE HAHOCOB 5
U3 [eCKa IeJeco00pa3sHo YCTPOii- 4 A r.
CTBO IECKOJIOBOK, B 3aBUCUMOCTH OT -
KOHKPETHBIX TPHUPOJHBIX YCIOBUI _ ‘.i -
OIIPEJEIICHHOIO PETHOHA.

Jus  GecriepeCoitHON  pabOTHI PoL L
OTCTOMHUKOB HEOOXOIUMO  Ipe/I-
YCMOTPETh HCIOJB30BAHUE JOIOJ- o
HHUTEJIBHOIO 00bEMa BOIABl HA HX
NpOMBIBKY. Taioke 10MycKaeTes ne- Puc. 1. Cxema 3a60pa BOJBI U3 PEK C MaJibl-
IIOJIE30BATL UX OYUCTKY € TIOMOIIBIO vy, Ho mocTaTouHBIME AT 3a00pa BOIBI [IyOH-
MexaHu3MoB (ckpeOkn) [13—17]. HaMH ¥ PacXoiaMu: / — GeperoBoii Bogo3abop ¢ Ha-

ParmmonanbHBIA TTOOXON K BBI- COCHOM craHiuel | noxbema; 2 — HaropHbie BOAOBO-
6OopaM U KOMIIOHOBKE OTCTOMHHKOB Ibl; 3 — OTKPBITHIC CAMOTEYHBIC BOZIOBO/IEI (xaHaubl);

4 — OTCTOMHHKH, 5— 3aKPBITBIC CAMOTECYHBIC KaHaJIbI,

AOJDKCH MPOM3BOMUTECS HA OCHOBE g cOpoCHBbIE rajnepen AJsl NPOMBIBHOM BOABL, 7 —
TCXHHUKO-5KOHOMHYCCKHX  CPABHC- BpimycKkHOW pEYHON OrojJOBOK; 8 — BOJOMPOBOIHBIC
HUI HECKOJNBKUX BO3MOXKHBIX BApU- OYHMCTHBIC COOPYKCHHS
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AHTOB, KOTOPbIE JOJDKHBI YIOBIETBOPSTH ITOCTaBIEHHBIM 331a49aM. [{enecoobpasnee
MIPOBOIUTH Ja00OpaTOpHBIE KOMITOHOBOYHBIE HCTIBITAHNS OTCTOWHUKA Ha MOZEITH BO-
J103a00pHOTO y37Ia.

W3 pek ¢ oueHb HU3KMMU TIIyOWHAMH HAa HEKOTOPBIX y4acTKax, I7I€ UMEIOTCS
MTOJIPYCIIOBBIC BOJBI, TIeIecO00pa3Ho 3a0upaTh BOAY ¢ TIOMOIIBIO HH(PIIETPAITIOH-
HBIX BOZ03a00PHBIX COOPYKEHUH, IPH YCIOBUH, YTO PYCIIO PEKH CIIOKEHO U3 TPYH-
TOB, UMEIONTUX XOpOomni KodppuIueHT GuipTpanui. Boga u3 pexu, GUiIsTpysIch
yepe3 JHO, CMEIINBAETCs C MOAPYCIOBEIMH Bogamu. Jlamee oHa momagaeT B BOJIO-
MIPUEMHYIO TaJIepero MoJ| PeKoil. 3aTeM Boja MPOXOANT IO TYHHEIIO K OeperoBoMy
KOJIOAIY, B KOTOPOM MPOMCXOAUT 3a00p BOABI Yepe3 MOTPyKHBIE HACOCH M Tojada
notpeduTeno. Takum 00pa3oM, 3aMETHBIMU MPEUMYIIECTBAMH HHQWIETPAITOH-
HBIX BOZ03a00pOB SABISIOTCS YIydIIeHHE KadyecTBa 3a0UpaeMoil BOJIBI, OUHUCTKA OT
B3BEIIEHHBIX HAHOCOB M OAKTEPHAIBHBIX 3arpsI3HEHHUI U MMOCTOSHCTBO TEMIIEpaTy-
peI [18—21].

14 pex ¢ oueHb HU3KMMU IITyOMHAMH Ha HEKOTOPBIX Y9aCTKaX, I7Ie OTCYTCTBY-
OT TIOJIPYCIIOBBIE BOABI, IPUXOIUTCS MPHOETaTh K JOPOTHM MEPOTIPUATHIM IO pe-
TYIIMPOBAaHUIO CTOKA, TIOITOMY TaKO€ PEIIEHHE JOJDKHO OBITH CTPOTO 0OOCHOBAHO
C YYETOM TEXHUKO-DKOHOMHYECKHUX IOKa3aTeslel U 1enecoo0pasHOCTH TaKuX JIeH-
CcTBHHA. B cilydae MmonoXUTENbHBIX PEMICHUH, MOYKHO OpPraHW30BaTh 3a00p BOMIBI C
MTOMOIIIBIO TTOATTIOPHOTO COOPY>KEHHUS Ha BOJOTOKE (TIOTHHBI), TIOBBIIIAIOIIETO YPO-
BEHB BOJIBI IS YITydIIeHHsI Bogo3abopa. K mroTnne npuctpanBaeTcs BogonpreMHas
rayepes ¢ penieTkaMu, 1o KOTOPOi BoJla TPAHCIIOPTHPYETCS CAMOTEKOM K OTCTOWHU-
KaM (TIEpBUIHBIM), a 3aTEM — I10 TPYOOIIPOBOAAM HA OUHUCTHBIC COOPYIKCHUS.

Pekn, koTopsIe B OMpeIeTICHHBII CE30H MEPECHIXalOT Ha OMPECICHHBIX yJacT-
Kax ¥ IMEIOT HEYCTOWYMBOE WIIH TMEPUOANYECKN N3MEHSIOMIEECs Pyciio, OTHOCSATCS
K CaMbIM CJIO)KHBIM B OpTaHHU3aIlH 3a00pa BOIBI.

[Ipexxae yeM HauWHATH CTPOUTEIHCTBO BOJ03a00PHBIX COOPYKEHHH Ha TaKUX
00BeKTaxX, HEOOXOMNMO Ha MPOTSHKEHWH HECKOIBKUX JIET M3YYHTh WX THIPOJIOTH-
YecKre, reoMopOoJIOTHIECKHe, THAPOTEOTOTHYECKIE U MHKEHEPHO-T€0IOTUIECKUE
YCIIOBUS M IPOCIIEUTH 33 XapaKTepOM M3MEHUYNBOCTH Ha TAKUX BOJOTOKAX, TAK KaK
HEKOTOpBIE TapaMeTPbl MOTYT PE3KO U3MEHSTHCS B pa3HbIe CE30HBI U TOJbI, UTO OC-
JIOKHUT 3a71a91 TIPOCKTHPOBIIMKAM U CTPOUTEISIM [22].

HeoOxoammo nMeTh B BHIY, YTO Ha y4acTKaX, KOTOPBIE MEPECHIXAIOT MOJHO-
CTBIO B OTIPE/ICTICHHBIN CE30H, OPTraHU30BaTh 3a00p BOIBI HUKAKUM 00pa30M Helb3sl.
31mech MOYKHO TOBOPUTH TOJIBKO O CE30HHOM BOJOCHAOKCHHH (ITPH ITOSBJICHUH BOIBI
Ha y4acTke). Borpoc o mepeOpocke gacTv BoJ U3 Ipyroro BOIOTOKA HE paccMaTpu-
BAETCS B CBSI3U CO CIOKHOCTHIO U JIOPOTOBU3HOW JAHHOTO PEIICHUS.

M3MeHYnBOCTh pyciia B TEUEHHE ONPENEICHHOTO BPEMEHH, a TAaK)KE ero HEey-
CTOWYHMBOCTH HE MO3BOJISIOT MMOCTPOUTH CTAIIMOHAPHOE BO/I03a00PHOE COOPYIKEHHE,
KOTOPOE Yepe3 HEKOTOPOE BpeMs He CMOYKET OTOMPATh BOIY TpeOdyemoro oobema [23].
Taxue yciaoBHA MO3BONIAIOT OTHECTH JAHHBINA THUI COOPYKEHHUS HE CTONBKO K CIIeI-
N(UIECKUM, CKOITBKO K TSKEIIBIM, TPEOYIOIINM JOMOTHUTEIbHBIX U3BICKAaHUH U HC-
cJemoBaHWi Ha MOJENIX B maboparopusx [24—25].

OpHako, HECMOTPS Ha BBIIIETIEPEUNCIICHHBIE CII0KHOCTH, OTOOP BOJIBI BCE-TaKH
BO3MOXEH, HO TOJIBKO C TTOMOIIBIO HECTAIIMOHAPHOTO BOJ03a00PHOTO COOPY KEHHS,
K KOTOPOMY MO’KHO OTHECTH BOM03a00p (IIOHTOH) C IUTaBy4YeH HACOCHOW CTaHIIH-

Safety of building systems. Ecological problems of construction projects. Geoecology o5



BECTHMK 2/2015

et (puc. 2). JlaHHbI THIT COOPYKEHUN B MPAKTUKE BOAOCHAOKCHIS paHee HAXOMIT
NPUMEHEHHUE TOJBKO B BBIHY)KJCHHBIX CHTYaIHsIX, HATPUMED, BO BpEMsl aBapuil Ha
CTAIMOHAPHOM B0O103a00PHOM COOPYKEHHHU.

Puc. 2. BomozabopHoe coopykeHue (IOHTOH) C IJIaBy4Yeii HACOCHOM CTaHINEH: | — Ha-
cocHast craHiyst; 2 — Tpai; 3 — OGeperoBoil Tpy6onpoBo (BOAOBOL); 4 — IIapOBOE COCANHEHHE

Taxo#l THI BOMO3a0OPHBIX COOPYKEHHH M3TOTABINBAETCS B KOPOTKHE CPOKHU
B 3aBOJICKHX YCIIOBHSIX M OBICTPO MOHTHpYeTcsl. OHU 0e3 OrpaHUYeHUH MOTYT HC-
MOJIb30BATHCS HE TOJNBKO JIJIS THAPOMEITHOPATUBHBIX TeNIel, HO U JUIS TPOMBIIUICH-
HOTO ¥ TIUTHEBOTO BOJIOCHAOKEHUSI.

[InaBy4as HacocHasi CTaHIUS MIPEICTABIIAET COO0H CYITHO, KOPITYC KOTOPOTO CO-
CTOUT W3 HECKOJIBKUX OT/ICTICHHIA: MAITMHHOE M DHEPreTHIEeCKOe, MacTepcKas, Obl-
TOBBIE MTOMeEIeHH. IMeeTcss BOBMOYKHOCTh €0 OYKCHPOBKH B HIMPOKHX IIPEIenax
0e3 KaKkuX-1r00 TPYIHOCTEH TI0 BCEH TUTOMAAN PEKH.

Heo0xoammo ObITh TOTOBBIM K TOMY, YTO JaHHBIM HECTAIMOHAPHBIN BOI03a00D
TIPHUJIETCS TIEPEIBUTATh C OJTHOTO MECTa PEKH Ha JIPyroe B 3aBUCHMOCTH OT ITOBEIe-
HUS pyclia U Ce30HHBIX JiehopMallyii, a TaKkKe YBEIMUMBATh UIMHY (HApaIlBaTh)
HATIOPHOTO BOJIOBOA, TIPOKIAIBIBASI €T0 OTKPHITO. DTO, KOHEYHO, OCIIOKHUT PadoTy
o0ciykuBaroIeMy nepcoHaiy. Takke B 003aTeIbHOM MTOPSIKE TIPEIyCMaTpUBAET-
Csl CTPOUTENECTBO JOTIOIHUTENFHBIX OTCTOWHUKOB Ha OYUCTHBIX COOPYKEHUSX JIJIS
00pBOBI ¢ HAaHOCAMU. BO3MOXHO TIPH 2KOHOMHYECKOM 000CHOBAHUU CTPOUTEIIHCTBO
BOJIOTIPUEMHBIX KOBIIIEH WIIM YCTAaHOBKA Ha TTOHTOH CTIEHAIbHBIX BOJOIIPHEMHHKOB
C TOHKOCJIOWHBIMU OCBETIUTEIHHBIMHU 3JIEMEHTAMHU.

Ha pekax B X0J0MHOM KIIMMare IUTaBydasi HACOCHAs CTAHIINS MOXKET UCTIOIh30-
BaThCs TOJIBKO CE30HHO TPH TIOJIOKHUTENBHBIX TeMIieparypax. B Takom cirydae st
OpTraHMU3ali{ KPYIJIOTOAWIHOTO 3a00pa BO/IbI HEOOXOIMMO TPUMEHSATh HHPUIBTpa-
IIMOHHBIA BOI03200p.

Heo0xoammo moguepKHyTh, 4TO BOJI03a00pHBIE COOPYKEHUS, IBISSCH CAMBIMHU
OTBETCTBEHHBIMH AJIEMEHTaAMH CHUCTEMbI BOJOCHAOKEHUS, CHIIEHO 3aBUCAT OT TIPH-
POIHBIX YCIOBHM, KOTOPBIE MOTYT OY€Hb OCIIOKHSATH TMoiydeHue Bozbl. [loaTomy
MOJICTPO¥Ka 1o TPEOOBAHUS OKPYKAIOIIEH CPeIbl C MPUMEHEHNEM HOBBIX TE€XHU-
YeCKUX PEIICHUH SBIIETCS BaXKHOW 3ajadeii, IMO3BOJILIIONICH OpraHu30BaTh 3a00p
BOJIBI JJA’KE€ B TAKUX CHETIM(PHUECKAX YCIOBHUSX.
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E.V. Orlov, A.S. Komarov, F.A. Mel'nikov, A.E. Serov

CONSTRUCTION OF WATER INTAKE FACILITIES FROM PARTIALLY DRYING UP
WATERCOURSES

Partially ephemeral streams are complex objects that can still be used for water
supply or irrigation of agricultural land.

The problem of such streams is poorly studied, because the influence of various
environmental factors complicates carrying out any experiments. Also it is not possible
to make their full classification due to their very strong variability not only on a particular
geographical belt, but also within separate areas of the river. All this undoubtedly compli-
cates the task of the designers when designing the system.

Creation of laboratory models, allowing us to evaluate the possibilities of a spring
use for the purpose of water supply, is very promising.

These watercourses have a large amount of suspended sediments, so it is not pos-
sible to use the standard scheme of water using of the coastal and fluvial water intake
structures. It is proposed to organize the fight with the sediments in the flow chart of
primary clarifiers, which will perform the function of settling suspensions, to facilitate the
work of water treatment facilities.

Also the creation of artificial prop is useful in order to achieve the required level of
water in a watercourse for water organization.

If under the bottom of the river there is underground water, and the permeability of
the soil is good, it is possible to arrange the withdrawal of water through infiltration in-
takes, by setting the filter under the bottom of the watercourse with its connection to filter,
from which the water will climb to submersible pumps. Additional filtration through the soil
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of the river bottom allows not using the scheme sumps, which significantly reduces the
cost of epy incoming water treatment.

Key words: water intake structure, tank, dam, sediment, flow, gravity conduit, chan-
nel, submersible pumps, underground water.
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