2244785 Ci1

RU

POCCUCKAS ®E[JEPALINS (19)

OENEPANIBHAA CNY>KBA
MO UHTENNEKTYAJIbHOW COECTBEHHOCTY,
NATEHTAM U TOBAPHBIM 3HAKAM

RU" 2244 785" c1
&) MK E 03 B 3/32, 3/06

(12 ONNCAHUE N3OBPETEHUA K MATEHTY

(21), (22) 3asska: 2003130387/03, 14.10.2003
(24) Oata Havana gewncteus nateHta: 14.10.2003
(45) Ony6nukosaHo: 20.01.2005 Bron. Ne 2

(56) Cnucok JOKYMEHTOB, LUUMTMPOBAHHBIX B OTYETE O
novcke: ABPAMOB C.K. u gp. M'maporeonorus.
WxeHepHasn reonorus. Tom 3. Mocksa, 1974,
¢.15-16, puc. 56. SU 1221296 A, 30.03.1986. SU

734333 A, 18.05.1980. SU 1173810 A, 10.12.1983.

PekomeHaaumm no npoekTUpoBaHuio U

Kcnnyartauum cucteMm UCKyCCTBeHHOro nonosiHeHusa

3anacos nogsemHbix Bog (MMMB), Mockea, 1976,
c.12-15.

AJpec ons nepenncku:
690014, r.Bnagusoctok, a/a 14-00, oryn
HAansHAUTTuM

(72) AsTop(bl):
FonoeuH B.J1. (RU),
lonoeaHoB B.E. (RU)

(73) MaTteHToobnagaTens(nu):
depgepanbHOe rocyaapCTBEHHOE YHUTapHOe
npeanpuaTtne "danbHEBOCTOUHbIN
Hay4YHO-MCCrefoBaTeNbCKUi MHCTUTYT
MApoTEXHUKM 1 Menuopauun” (PIryrl
OansHAUTMuM) (RU)

(54) CNOCOB PEINYNMPOBAHNA 3AMNMACOB NOA3EMHbLIX BOJ,

(57) Pedpepar:

N306peTeHne OTHOCKMTCS K BOAOCHAGXEHMIO.
TexHn4yeckMm pesynbTaToMm siBnsieTcs obecneveHue
BO3MOXHOCTW  YNpaBneHus  MMAporeoriormyeckum
pPEeXUMOM NpU HagexHoM BogooTbope B Tpebyemom
obbemMe Ha  MPOTSXKEHUMM  Bcero  nepuopa
akcnnyataumu. Cnoco6 perynupoBaHusi 3anacos
noa3eMHbIX  BOA — 3aK/4aeTcsl B CO34aHum
BOJOHENPOHMLaeMoro 6appaxa B NonepeyHoM CTBOpe
[LONUHBI PEKW, YACTUYHO MW NOSTHOCTbLIO MO MOLLHOCTM
W LIMPVHE NMEPEKPbIBaOLLErO0 BOAOHOCHbIA FOPU30OHT, B
obecneyeHnn COKpalleHVsl MNoA3eMHOro CToka 3a
npegensl Gappaxa, HakomnneHuu MoA3EeMHbIX BOA B
NnoA3eMHOM  BOAOXPaHWMUWE B MHOFOBOAHbIE
nepuogdbl roga U pacxo4oBaHUW WX B MaroBOAHble
nepuogbl. B npegenax 3oHbl BNusiHua Bogo3abopa
yCTaHaBNM1BaOT BO3yXOHarHeTaTerlbHble YCTPOWCTBa,
nepvoamnyYeckn HarHeTarT B HUX BO3ayx, obecneynBas
obpasoBaHWe BoAoHenpoHuuaemoro Oappaxa w
NoA3EeMHOro BOAOXpaHuUNuWa B BepxHeM Obede

Oappaxa, N0 Mepe CHWXEHWUs YPOBHEW MNOA3EMHbIX
BOZ Ha y4acTke MOA3EMHOro BOAOXpPaHWmnuLLia nogady
Bo3gyxa B BO3dyXOHarHeTawwe  yCTpOWCTBa
B0O306HOBNAIOT. [pn HakoNneHnn NoA3eMHOro CToka B
©€e3HanopHOM BOJOHOCHOM TFOPU3OHTE B XOSOAHbIN
nepvoa roga B cTBOpE pacnonoxeHust
BO3QyXOHarHeTaTenbHbIX  YCTPOWCTB  MPOXOAST
TpaHLelo, yaansaoT pacTUTernbHbIA CMOW U CHEXHbIN
MOKPOB, YBENMUYMBAIOT rMNyOVHY NpOMep3aHnsi FPYHTOB.
1 3.n. @-nbl. 2 nn.
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(54) UNDERGROUND WATER RESERVE REGULATING METHOD

(57) Abstract:

FIELD: water supply systems.

SUBSTANCE: method involves creating
water-impermeable barrage in transversal river
station partly or fully closing water-bearing horizon
along thickness and width thereof;, reducing
underground outflow outside barrage; accumulating
underground water in underground water-storage pool
in high-water period of year and consuming water in
low-water period; arranging air pumping devices
within water off-take influence area; performing
periodic air pumping into above devices to create
water-impermeable  barrage and  underground
water-storage pool in upper barrage pond and
repeating air pumping into above devices as
underground water level falls. When underground
water accumulates in unconfined water-bearing
horizon in cold year period trench is excavated in

area of air pumping devices location, vegetation and
blanket of snow are removed to increase ground frost
zone.

EFFECT: possibility to control hydrogeological
regime, increased reliability of water supply in
required amount during all working period.
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N300peTeHne OTHOCUTCA K BOOOCHAOXEHUIO U MOXET UCMONb30BaTbCA MpU perynupoBaHum
Nnoa3eMHOro CToKa BOAOHOCHLIX TOPU3OHTOB, MPUYPOYEHHBIX K OONMHAM peK, AN MNOBbILEHNS
HageXHoCTN BogooTbopa unm ero yBennveHus.

N3BecTeH cnocob nononHeHusa noasemHbix Bog (a.c. CCCP Ne1094921, MKWM 5 E 03 B 3/32,
ony6n. 30.05.84, Gion. Ne20) cosgaHMeM nognopa YpPOBHeW BoAbl B BOAOTOKE, NUTAOLLEM
3KCnnyaTUpyemblii  BOAOHOCHbLIA  TOPU3OHT, C  MOMOLbI  BOAOMNOALEMHOW  MMOTWUHBI,
YCTaHOBJIEHHOW B CTBOPE HWXe BoAo3abopa No TeYEHMUIO, KOTopasa co3gaeTcst Npu HacTynneHum
oTpuuUaTenbHbIX TEMMepaTyp Bo3ayxa nyTeM UCKYCCTBEHHOro obpasoBaHusl Haneau B BOOOTOKE U
nNpoMep3aHMsa NPUPYCNOBbLIX OTNIOXEHUI, NPUYEM YYaCTOK pycna BbIMONaXmnBatoT, PaclUMPSOT U
yCTaHaBnMBalT Ha HEM TEMIIOOOMEHHUK, COEOMHEHHbIN C aTMOcdepon. 3a cYeT MOBbILLEHUS
MHTEeHCMdUKaUMM MHOUNbTPALMOHHOIO NMTaHNSA BOOOHOCHOIO rOpM30HTa U3 pycria pekn yaaeTtcs
obecneunTb OOCTaTOMHYIO HaAdeXHOCTb BOA0OTOOpa MnM yBenuuMTbL AOeduT BoAgo3abopa B
XOS04HbI Nepuog roga.

HenoctaTkoM M3BECTHOIO TEXHUYECKOrO peLleHnsa ABNSeTCs CHKeHue 3hdekTUBHOCTU 3a
CYET YBEJIMYEHUA HEMPOM3BOAMTENMBHbLIX NOTEPb MOA3EMHOIO CTOKa C ydacTka perynvpoBaHus
3anacoB MNOA3EMHbIX BOA.

M3BecTeH cnocob nononHeHnst noasemHbix Bog (MateHT no a.c. CCCP Ne1638274, MK 5 E
03 B 3/32, onybn. 30.03.91, 6ton. Ne12, nam. B lNoc. peectpe 20.04.92) cosgaHuem nognopa
YpOBHEN BOAbl B BOAOTOKE, NMUTAIOLLEM 3KCMMyaTUpyemMbli BOOOHOCHBIN FOPU3OHT, C MOMOLLBIO
BOAONOABEMHONM MITOTUHbLI, YCTAHOBIIEHHOW B CTBOPE HWXe Bogo3abopa Mo TeYeHuto, KoTtopasi
co3fgaeTca Mpy HacTyMneHUu oTpuuaTtenbHbiX TemnepaTyp BO3gyxa MNyTeM WCKYCCTBEHHOro
obpas3oBaHusa Hanegu B BOOOTOKE M NPOMEpP3aHusi NPUPYCIOBbLIX OTIIOXKEHWUN, MpUYeM y4acToK
pycna BbINONaXmnBaroT, PacLUMPSOT U YCTaHaBMMBaKOT HA HEM TENOOOMEHHUK, COEQMHEHHbIN C
aTMocdepoin. Ins perynupoBaHna npouecca (popMuUpoBaHna HanegHoW NoTUHbLI onpeaensoT
3KCnsyaTaumoHHbIA ypOBEHb BOAbI B peke, Heobxoanmblin Anga nogaepxaHmsa Tpebyemoro gebuta
BOA03abopa B nepmoa oTpuuaTtenbHbiX TemMnepaTtyp Bo3ayxa, perynmpyloT nocTynneHne Bosagyxa
B TEnnoobMeHHMK MNpu MNOAHATAUN YPOBHSA BOAbl B pPEKe BbIWE 3KCNIyaTauuoHHOro W
BO30OHOBMNEHME MNOCTYNNEHUS BO3AyXa - NPU YPOBHE HMKE SKCMyaTaLMOHHOrO.

HepoctaTkoM M3BECTHOIO TEXHUYECKOrO peLleHns SIBNSieTCs CHkeHne 3hdekTUBHOCTU 3a
CYET YBESIMYEHUSA HEMPOM3BOAMTENMBHbLIX NOTEPb MOA3EMHOIO CTOKa C ydacTka perynvpoBaHus
3anacoB NoA3eMHbIX BOA.

M3BecTeH cnocob nepumoanyeckoro yBernvyeHus BOoA0OTOOpa M3 HanopHbIX BOAOHOCHbLIX
ropnsoHToB (MateHT no a.c. CCCP Ne1638274, MKW 5 E 03 B 3/32, ony6n. 30.03.91, 6ton. Ne12,
nam. B [oc. peectpe 21.04.92), 3aknoyarowwmics B OypeHUU OOMNOMHUTEMbHBIX CKBaXMH Ha
yyacTke 3a npegenamu rpaHuubl BAUAHUSA CKBaXXWH OCHOBHOMO BOAO3abopa M MNOBbILEHUU
OaBneHus B BOOOHOCHOM FOPU30OHTE HarHeTaHuem Bo3dyxa B AONOSIHUTESbHbIE CKBAXWHbI C
OAHOBPEMEHHbIM BOOOOTOOPOM U3 CKBaXXMH OCHOBHOro Bogo3abopa. WM3BecTHbI cnocob
Hanbonee adEeKTMBEH NPU OTCYTCTBMM WMCTOYHMKOB WCKYCCTBEHHOrO MOMOMHEHUS 3anacos
noAs3eMHbIX BOA, Hanpumep, Npu OTCYTCTBUM CTOKA B peke B ManoBoAHble nepuodbl roga. lMpu
3TOM yBENUYEHMNE SKCMNyaTalMOHHbIX 3anacoB NOA3EMHbIX Bo4 obecrneynBaeTcs npmerneyeHnem
OOMOMHUTENBbHBIX PECYPCOB CO CMEXHbIX Y4aCTKOB BOAOHOCHOIO rOPU30HTA 3a CYET BbITECHEHMS
BOAbl M3 BOAOCOAEPXKALLMX NMOPOA BO34YyXOM, HAarHeTaemMblM MOA AaBIIEHMEM 4Yepe3 CKBaXKWHbI,
pacrnonoXeHHble B NONepeyYHoM CTBOpE NOTOKa Noa3eMHbIX BOA.

HepocTtaTkomM n3BecTHOro cnocoba siBnsieTca CHmkeHne adhdeKTUBHOCTM NPU YCNOBUSIX, Koraa
BENNYMHA OTTOKa MNOA3EMHbIX BOA 3a Npedesbl 30Hbl BNUAHNA Bogo3abopa npesblaeT gepuunt
BOAOOTOOpa M3 BOAOHOCHOIO rOpM30HTa M 3aTpaTtbl Ha obecneveHne nepeToka NOA3EMHbIX BOA C
HWXXEepacnonOXeHHOro Mo NOTOKY NOA3EMHbIX BOL, CMEXHOIo ydacTka CyLLEeCTBEHHO NpeBbIlaoT
pacxofbl Ha CTPOMTENLCTBO NOA3EMHOIO BOAOXPaHUIMLLA C peryniMpoBaHMeM NOA3EMHOIO CTOKa,
Hanpumep, NocpeacTBOM YCTpoKcTBa Gappaxa u3 cnabonpoHunLaeMblX rPYHTOB B NMonepeyHom
CTBOpPE AONMNHbI PEKM B Npefenax 30Hbl BNnAHUSA Bogo3abopa.

Hanbonee 6nM3knM NO TEXHUYECKOM CYLLLHOCTU U gocTuraemomy adhdekTy aBnaeTcst cnocod
perynupoBaHns 3anacoB MOA3EMHbIX BOA, 3aKniovalLlmMica B co34aHMM BOOOHENPOHULAEMOro
Oappaxa B MoOMepeyHoM CTBOPE [OOMWHbI PEKW, YaCcTUYHO WU MOSIHOCTbIO MO MOLLHOCTU U
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LUMpUHE MepeKpblBaloLLEro BOAOHOCHLIN FOPU3OHT, B obecrneyvyeHnn COKpalleHusi Noa3eMHOro
CTOKa 3a npegenbl Gappaxa, HakonneHun MNoa3eMHbIX BOA4 B MOA3EMHOM BOAOXpaHUNue B
MHOrOBOAHbIE Mepuoabl roga M pacxogoBaHWM UX B ManoBogHble nepuofpbl (Mmgporeonorus.
NwxeHepHas reonorus // Atornm Haykm n texHuku. - M..BUHUTW, 1974, 1.3, c.15-16, punc.56).
Ncnonb3oBaHne n3sectHoro cnocoba Lenecoobpa3Ho Npv OTHOCUTENBHO Hernybokom 3aneraHumm
noacTunaoLlmx BogoynopHeix nopod (4o 10 M), korga 3atpaTtbl Ha CTpouTenbCTBO Gappaxa
HEeBENWKN M npu OTCyTCTBUM Oappaxa obwmin obbem OTTOoka MNOA3EMHbIX BOA NpeBbIAeT
aedunuunT BogooTbopa.

HepocTtaTtkoM M3BECTHOTO TEXHWYECKOrO peLUeHUs SBMSETCA CHUXeHWe 3(PdEeKTUBHOCTU
npumMeHeHus cnocoba 3a cyeT BbICOKMX 3aTpaTt Ha obuwecTpouTenbHble paboTbl, CBA3aHHbIE C
YCTPOWCTBOM MCKYCCTBEHHOW 3aBechl (bappaxa) u3 crabonpoHuLaeMbiX rPYHTOB B NoMepeyYHoM
CTBOpE NOTOKa MOA3EMHbIX BOA MNPW HEBO3MOXHOCTU PErynMpoBaHUA WHTEHCUMBHOCTU OTTOKa
NoA3eMHbIX BoA 3a npegenbl 6appaxa, Y4To MOXeT onpegenatb HebnaronpuaTHble YCNoOBUS
NOATONMEHUS VHXEHEPHbBIX COOPY>XEHWI U NMOMMEHHbIX 3eMernb B 30HEe BOAOXpaHUnua npu ux
CenbCKOXO35IMCTBEHHOM UCMONb30BaHUN.

3agaven m3obpeTeHMs sBnsieTCA co3daHue HOBOro crnocoba perynupoBaHus 3anacos
NoA3eMHbIX BoA, obecneunBaioLLero BO3MOXHOCTb YNPaBneHns rMaporeonormnyeckuM pexmmom,
B YaCTHOCTW, PEXMMOM YpPOBHEN B 30HE MOA3EMHOr0 BOAOXpaHUNWLWA MpuU  HaOeXHOM
BogooTOOpe B Tpebyemom o6beme Ha NPOTSXKEHUM BCEro nepuoda akcnnyaTtaumm, B TOM Yncre u
B ManoBOAHble MEpWOAbl roga M Npu UCKMYEHUN NOATOMMEHUSI MHXKEHEPHbLIX COOPYXKEHWI 1
3eMenb Npu UX CEerlbCKOXO3SIMCTBEHHOM UCMONb30BaHUN.

YKasaHHas 3afava pellaeTcs criegyrowmm obpasom.

B um3BecTtHOM cnocobe perynupoBaHusa 3anacoB MNOA3EMHbIX BOA, 3akniovaloliemMcss B
cO3[aHun BoOOHeNpoHULaemoro 6appaxa B nonepe4yHoOM CTBOpE OOMMHbI PEKW, YaCTUYHO Mnu
MOMHOCTBIO MO MOLLHOCTU U LUMPUHE MepeKpbiBaloLLero BOAOHOCHbIN rOpU3oHT, B obecnevyeHnm
COKpalleHus noa3eMHOro CcToka 3a npedenbl Oappaa, HaKoMneHun noa3eMHbIX BOA B
NOA3EMHOM BOAOXPaHWMMLLE B MHOrOBOAHbIE NEPUOAbI roga U pacxogoBaHUM X B ManoBOAHbIE
nepuoabl, B npeaenax 30Hbl BAMSHWA BoAo3abopa ycTaHaBNMBalOT BO34yXOHArHeTaTeslbHble
YCTPOWCTBA, MNEepuoamyecku HarHetawT B HUX BO3adyX, obecneuynBas obpasoBaHue
BOAOHenpoHuuaemoro 6appaxa n noa3eMHOro BOAOXpaHunuLLa B BepxHeMm bbede Bappaxa, no
Mepe CHWKEHUS YpPOBHEWN NOA3EMHbIX BOA Ha y4yacTke MOA3EMHOro BOAOXpaHuNuuia nopadvy
BO34yxa B BO3[dyXOHarHeTtawolme ycTponcTBa BO306HOBNAKT. [MpyM HakonneHun noAa3emMHOro
ctoka B 6e3HanopHOM BOOOHOCHOM rOPWM3OHTE B XOMOAHbIA nepuod roga B CTBOpe
pacnonoXeHnsi BO3[4yXOHArHeTaTemnbHbIX YCTPOWCTB MPOXOAST TpaHLWeto, yaansoT
pacTUTENbHbIN CION N CHEXHbIN NMOKPOB, YBENWUYMBAIOT rNyOUHY NpoOMep3aHns rpyHTOB.

OTnuunTenbHBIMK OT NPOTOTMMNA NPU3HAKaAMN SBNSOTCS:

- B npegenax 30Hbl BNWAHWS BoJo3abopa yCTaHaBNUBAKOT BO3AyXOHarHeTaTemnbHble
YCTPOWCTBA;

- Mepuoguyeckn HarHeTarT B HUX BO3ayX, obecneumBasi ob6pa3oBaHue BOLOHEMNPOHMLAEMOro
Oappaxa 1 nog3emMHoOro BogoxpaHunuuia B BepxHem bbede bappaxa;

- MO Mepe CHWKEHWS YPOBHEN MOA3EMHbIX BOA Ha yyacTKe MoA3eMHOro BOAOXpaHMMMLLA
nogavy Bo3gyxa B BO34yXOHarHeTaTenbHble YyCTPONCTBA BO3OOHOBMSIOT,

- MPY HaKOMMEHUN MOA3EMHOro CToka B Ge3HanopHOM BOAOHOCHOM FOPM3OHTE B XONOAHbIN
nepuoa roga B CTBOpE pacnonioXeHus BO3AyXOHarHeTaTenbHbIX YCTPOWCTB NPOXOAST TPaHLLEto,
yAansaT pacTUTENbHbINA CMIOM N CHEXHBIN NOKPOB, YBENUYMBAIOT rMyOVHY NpoMep3aHnsi rpyHTOB
B 3TOM CTBOpE.

B npemenax 3oHbl BNuaHMA Bogo3abopa yCTaHaBnuMBalT BO34yXOHarHeTaTernbHble
yCTPOWNCTBa, npeacTasnsowmne coboin, Hanpumep, CKBaXWHbl, KOTOpblE NPW HarHETaHWM B HUX
BO34yXxa, Hanpumep, C NOMOLLbIO BO34yxoAdyBKku obecrneuvvBaloT ero pacnpegerneHve B nopax
rPyHTa BOAOHOCHOrO rOPM3OHTa B MOMEPEYHOM €ero CTBOpE - CTBOPE pacronoXeHus psga
BO3yXOHarHeTaTenbHbIX CKBaXWH, NPY 3TOM BOAA B 3TUX NMopax 3aMeLlaeTcsd BO34yXOM 3a cyeT
Yyero obpasyeTcs BOOOHENPOHULaeMas 3aBeca - BO3AyLHbIN Gappax.

Mepunoanyeckn HarHeTalT B HMX BO3ayX, obecneunBas obpasoBaHne BOSOHENPOHMLAEMOro
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Oappaxa M NOA3EMHOro BOAOXpaHUNUWa B BepxHem Obede OGappaxa, 4TO no3Bonser
perynvpoBaTb BOAOMNPOHULAEMOCTb FPYHTOB BOAOHOCHOrO ropu3oHTa B cTBope Gappaxa u B
3aBUCMMOCTM OT YpPOBHEW MoA3eMHbIX BO4 Ha nnowaauM noa3eMHOro BOAOXpaHUnuwa wu
obecnevyeHHoCcTU Tpebyemoro BOOOOTOOpPa YBENUUMBAKOT WAW  YMeHbLlawT (40 MNOJSIHOro
npekpaLleHns) MHTEHCMBHOCTb NoJayun Bo3dyxa B BO34yXOHarHeTaTernbHble YCTPONCTBA.

Mo mepe CHWXeHUA ypoBHEW NOA3EMHbIX BO Ha y4vacTke Mnog3eMHOro BoJoXpaHunuiia
nogayy Bo3dyxa B BO3dyXOHarHeTaTeNbHble YCTPOMCTBA BO30OHOBMSOT, YTO NO3BOMSET
MOCTOSIHHO MOAAEepXMBaTb ONTUMAsbHBLIN YPOBEHHbLIN pexunm B BepxHem Obedpe Gappaxa,
obecneunBas Tpebyembli BOAOOTOOP M UCKNOYasa MOATOMMEHNE MHXEHEPHBbIX COOPYXXEHUI U
3eMerb Npu UX CeNbCKOXO3ANCTBEHHOM UCMOMNb30BaHUU.

Mpn HakonneHun noa3emHoro ctoka B 6e3HanopHOM BOOOHOCHOM FOPM3OHTE B XOMOAHbIN
nepuoA roga B CTBOpPE pacnonoXeHUs BO3dyXOoHarHeTaTenbHbIX YCTPOWCTB MPOXOAAT TpaHLeto,
yAansaT pacTUTENbHbIN CION U CHEXHBIN NMOKPOB, YBENUYNBAIOT rNyObuHY NnpomMep3aHnsi rpyHTOB,
4yTO no3BonsieT obecrneymBaTb CMblKaHWe BO3QYLUHOMO Gappaxa C HenpoHMLaeMmow rpaHuuen
NpoMep3aHusa 1 COKpaTUTb MHTEHCUBHOCTL NoJayun BO3adyxa B 3MMHUIA nepuoa.

Takum obpas3om, obecnevnBaeTcd MPUYNHHO-CNIEACTBEHHAs CBSA3b COBOKYMHOCTU
OTNMYUTENbHBLIX MPU3HAKOB 3asBMSEMOro M300peTeHnss U JO0CTUraeMoro TEeXHUYEeCKOro
pesynbTaTa: perynmpoBaHue rmgporeonormyeckoro pexmnma nogseMHbIX BO4 B 30He MOA3EMHOro
BOAOXpaHMNMLLA, B YACTHOCTW, 3@ CYET CHWKEHUS UMM YBENMYEeHUS BENWYUHbI OTTOKA
noaseMHbIX BOA M3 BOAOXpaHUNULLA, npegoTepallas noaTonneHne UHXEHEePHbLIX COOPYXEHUN U
3eMenb Mnpu UX CenbCKOXO3SANCTBEHHOM WCMNOSIb30BaHUW, HaKornmneHue noA3eMHbIX BOA4 B
MHOroBOAHbIE NepuoAbl roga 1 pacxogoBaHue B ManoBoAHble Nepuoabl.

MprMep NPOMbILLNEHHON NPUMEHUMOCTU N30BpeTeHNs.

Ha dwur.1 un3obpaxeH nMpoOonbHbIA paspe3 y4yacTka MNoA3EMHOr0 BOAOXPaHUNUWA B
BOAOHOCHOM TOpPU30HTE, MEePEKPbITOM criabonpoHuuaeMbiMU OTMROXeHMAMK (BapuaHT 1). Ha
ur.2 mns3obpaxeH nNpoOoNbHbIM pa3pe3 yyacTka MNOA3EMHOro BOoAOXpaHWMuWa B OTKPbITOM
6e3HanopHOM BOJOHOCHOM FOPU3OHTE MPU CE30HHOM NPOMeEP3aHMU FPYHTOB (BapuaHT 2).

Ha ydacTke nog3emMHOro BOOOXpaHunuWia pacnonaraetcsi Bogo3abop MNOA3eMHbIX BOA C
BOJO3axBaTHbIMM YCTPOMCTBaAMU, Harnpumep, B BUAE TFOPU3OHTanbHOW ApeHbl 1, umetrolen
CMOTpOBbIe KonoAubl 2. B nonepeyHoM CTBOpe AOMMHBLI PEKU HUXKe MO MOTOKY NoA3EMHbIX BO, B
30He BNUsSHUA Bodo3abopa ycTaHaBnNUBAKT BO3AyXOHarHeTaTerbHble YCTPOWCTBA, HampuMmep,
psg ckBaxvH 3, o6bedMHEHHbIX BO34yXO0BOAOM 4, MOACOEAMHEHHbIM K BosdyxoayBke 5. [Npwu
HarHeTaHUM BO3ayXa B CKBaXWHbl 3 B MonepevyHoM cTBope obpasyeTcsl BO34yLUHbIA Happax 6,
CMOCOOCTBYOLLMIA COKpALLEHNIO OTTOKA NOA3EMHbIX BOA 3a Npedenbl BOOOXPaHUNULLA 1 Nogbemy
YPOBHE BOAbl Ha YyyacTKe perynvpoBaHuUs CTOKa, XapaKTepusyloLlemyCs MoroXeHnem
AenpeccunoHHon kpueon 7. MNpuyem Ha ydacTke ¢ AaBrieHMeM, NpPeBbIIAOLLNM OTMETKU HUXKHEN
NMOBEPXHOCTU HEMPOHULAEMON KpOBNW (rpaHvubl MNPOMEp3aHus WnM  Crost  NOKPOBHbIX
OTMOXEHU), yCTaHaBNMBAETCs MNbe3oMeTpuyeckasi MoBEPXHOCTb 8 noal3emHbiXx BoAd. bes
cOo3[aHus BO3AylWHOro bappaxa 6 AenpeccuoHHas NOBEPXHOCTb 3aHUMaeT nonoxeHuwe 9. B
6e3HanopHOM BOOOHOCHOM rOPU30OHTE B CTBOPE YCTaHOBKM BO3yXOHarHeTaTenbHbIX YCTPOUCTB 3
npoxoasaT TpaHweto 10 u B 3MMHUI Nepuoa rpaHuLa Ce30HHOIo NPoMep3aHUs FPYHTOB 3aHMMaeT
nonoxexue 11. CTpenkamu ycrioBHO NOKa3aHO ABMXEHUE BO3AyXa, HAarHeETaeMoro B BOAOHOCHbIN
FOPU3OHT.

Mpumep 1. B  annoBuManbHOM  BOOOHOCHOM  FOPU3OHTE,  MEPEeKpPbITOM  Crnoem
cnabonpoHuyaeMblx oTnoxeHun (cur.1), npu paboTte Bogosabopa, BbINOSIHEHHOIO, HaNpUMep, B
BUAEe ropu3oHTanbHOW ApeHbl 1, MMelolwen CMOTpOoBble KonoAubl 2, B ManoBoAHble nepuosbl
roga u3-3a CyLWEeCTBEHHOro YMeHbLUEHNS WHMUMNbTPaALMOHHOIO NUTaHUS 3TOr0 rOPU3oHTa U3
pekn, akTUBHOro OTTOKa NOA3eMHbIX BOA 3a npegenbl 30Hbl BNUSHUA Bogosabopa u cpaboTtku
3anacoB ypOBHM NOA3EMHbIX BOA MOHWXKAKOTCA A0 HeAOMYCTUMbIX Npedenos, U AenpeccUoHHas
NMOBEPXHOCTb 3aHuMMaeT nonoxeHune 9. 370 ob6ycnosnuBaeT BO3HWKHOBEHME JdeduuuTa
BogooTOOpa (pasHocTu wmexay Tpebyembim u  obecneyeHHbiM gebutom Bopo3abopa) u3
3KCMnyaTupyemMoro BOAOHOCHOIO FOPU30HTa U ANS COKpalleHUs BenvYuHbl OTTOKa MOA3EMHbIX
BOA4 B MOMEpeyHOM CTBOpE [AOMWHbI PEeKM HUXKe YyyacTka pacnonoxeHus Bogosabopa 1
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yCTaHaBnMBalT BO3AyXOHarHeTaTeNbHble (BO34YyXOMOrfoLwatLLme) ycTponcTea - CKBaXWHbI 3.
BosgyxoHarHeTaTenbHble  CkBaXWHbl 3  00beauHsAlT  obwum  BO3gyxonpoBoaoM 4,
noacoeuHeHHbIM K BO3adyxodyBKe 5, koTopasd obecnedvBaeT nogady BO3gyxa, MNOCTynaroLlero
yepe3d GUNbTPbI CKBaXMH 3 B BOOOHOCHbLIA TOPU3OHT MNOA4 AdaBfeHMeM, He3Ha4MTenbHO
npesbllaoWmM AaerneHne Bodbl B Hem. [pn 3TOM BO34yX BbITECHAET BOAY, YacTUYHO WK
MOMHOCTBIO 3AMOMHSAS NOpbl NPUAUNBTPOBOM 30HbLI, KOTOpPasi CTAHOBUTCS HENpPOHWLLaeMoln Ans
Boabl. BosgyxoHarHeTaTenbHble CKBaXKWHbI 3 pacnonaraloT Apyr OT Apyra Ha paccTOsiHWW,
obecneynBaloLLEM OTHOCUTENBHO PaBHOMEPHOE pacrnpeaeneHve Bo3yxa B nonepeyHomMm cTBope
- CMbIKaHWe HenpoHMLaeMblX 30H, YTO Mo3BonseT 06pa3oBbiBaTb BO3AYLUHbIM Gappax 6. B
pesynbTate obpasoBaHus BO3ayLHOro HGappaxa 6 B BepxHeM ero bbede obpasyeTcsa nognop
noasemMHbiX BOA 3a CYET MNPEBbIWEHUS MNPUXOOHOW YacTu OanaHca NOA3eMHbIX BoOA Ha
perynvpyemMom y4acTke Haj pacxXO4HOW B MHOroBOAHbIM nepuon roga. Takum obpasom, B
NOA3eMHOM BOAOXpaHunuLle, obpa3oBaHHOM B BOAOHOCHOM FOPU30OHTE C MOMOLLbIO BO3AYLLHOrO
Gappaxa 6, MpPoMCXOoOWUT HaKoMmeHwe MOA3EeMHOro CToKa W AenpeccUOHHas MNOBEPXHOCTb
NOA3EMHbIX BOA 3aHMMaeT MOroXeHWe 7, a Ha ydacTtke, rge OTMETKM YPOBHS pacronararTcs
BblLLle MOAOLLUBbI MOKPOBHbIX OTNOXEHWUW, YCTaHaBNMBAETCH Nbe3oMeTpuyeckas MoBEPXHOCTb 8.
lMocne noBbIWEHWs YPOBHEN NOA3EMHbIX BOA4 [0 OTMETOK, obecneumBarowmx Tpebyembli
BOA00TOOP, Nogayy Bo3ayxa B BO3AyXOHAarHeTaTenbHble CKBaXXMHbI 3 MpeKpaLLarT Unu CHUXaroT
pacxoq Bo3gyxa. [Ona nopaepXaHWsi OTHOCUTENbHO CTabUNbHOrO MNOMOXEHUS YPOBHEN
noA3emMHbIX BOA B BOAOXPaHWUNULLE NPOM3BOAAT HabnoaeHNs 3a rmaporeonormyeckum pexxmmom
W npu yrpose MOATONMEHUS Ha y4vacTke MOA3EMHOro BOOOXpaHUNUWA - NpeBbILEeHUs
YCTaHOBMBLUNXCS YPOBHEN Bbille Tpebyembix nogadvy Bo3dyXa B CKBaXKMHbl 3 NpekpaljatoT, YTo
obecneynBaeT yBennyeHve oTToka Noa3eMHbIX BoA U3 BogoxpaHunuwa. MNpu CHWKeHn ypoBHew
00 [onyCTMMbIX NpefenoB nogadvy Bo3gyxa BO30OHOBNAT M TakMMm oOpasom, perynupys
BEMUYMHY OTTOKa NOA3EMHbIX BOA, MOAAEPXKMBAKOT ONTUMarbHble YCnoBus BogooTbopa w3
NnoA3eMHOro BogOXpaHUNULLA.

Mpumep 2. B annoBManbHOM BOOOHOCHOM T[OPWU3OHTE, 30Ha aspauum KOTOpPOro
HenocpeacTBEHHO coobleHa ¢ atmocdeport (dur.2), cosgaHue Bo3ayLLHOro 6bappaxa BO3MOXHO
TONMbKO B 3UMHUA NEPUOA MpU NPoOMep3aHMn BEPXHEro cnosd rpyHTtoB. [Npuyem B cTBOpe
pacnonoxeHus Bo3adywHoro 6appaxa 6 AomkHO obecneumBaTbCsl YacTUYHOE NpoMep3aHune
BOAOHACHILLEHHbIX FPYHTOB, MOCKOMbKY TOMbKO B 3TOM CIlydae OHW CMOCOGHbI BblAepXuBaTb
NOBbILUEHHOE [aBMNeHne BO3dyxa M MNpenatcTBoBaTb ero ObiICTpoMmy BbiIxogy w3 obnactu
HarHeTaHud. [ins obecnevyeHus 3TOro ycnosus B NonepeyHoOM CTBOPE AOMNMHbI PEKM Ha yvacTke
co3gaHusa 6appaxa 6 paspabartbiBaloT Menkyto TpaHweto 10 ¢ yganeHmem pacTMTenNbHOro Cros 1
Nepuoanyeckon pacyMCTKOM ee OT CHera, YTO MNO3BONWUT YBENUYUTb B 3TOM 30HE CE30HHOEe
npomep3aHue Ha Gonbluyto rMyOUHY KM rpaHMLa NpoMep3aHus Npu 3TOM 3aHUMAET NONOXEHue
11. B STOM e CTBOpE HMXKE y4dacTka pacrnonoxeHus Bopo3abopa 1 ycTaHaBnuMBaroT
BO3OyXOHarHeTawuwme ckBaxuHbl 3. BosgyxoHarHeTaTenbHble CKBaXMHbI 3 Takke 00beguHSAT
obwum Bo3gyxonpoBodoMm 4, nogcoefuHeHHbiM K Bo3gyxodyske 5. [Mpu obwem MoHWKeHun
YpOBHEN noA3eMHbIXx Bog nocne obpa3oBaHWsi 30HbI NPoMep3aHus rpyHTOB obecneuvvBaroT
nogady Bo3Ayxa, NocTynawlwero 4yepes unbTpbl CKBaXWH 3 B BOAOHOCHLIN FOPU3OHT noA
OaBrneHMeM, He3HauuMTenbHO MpeBbillalWMM gaBrneHMe Boabl B Hem. B pesynbrate
obpasoBaHusa Bo3gyLwHoro 6appaxa 6 B BepxHem ero 6bede obpasyeTcss Noanop NOA3EMHbIX
BOA, 3@ CYeT COKpalleHMs OTTOKa MOA3EMHbIX BOA Ha perynupyemom ydactke. B nogsemHom
BOAOXpaHunuLie, o6pasoBaHHOM C NMOMOLLBI BO34YLUHOrO 6appaxa 6, NpoMCXOAMT HakonneHve
NnoA3eMHOro cToka 1 AenpeccnoHHas MOBEPXHOCTb MOA3EMHbIX BOA 3aHMMAET NonoxeHne 7, a Ha
yyacTke, rae OTMETKM YPOBHSI pacnonaratlTcs Bbille rpaHuLbl CE30HHOr0 MpoMep3aHus,
yCTaHaBnmMBaeTCs Nbe3omeTpuyeckas NoBepxHocTb 8. Nocrne NoBbiEeHUS YPOBHEN NOA3EMHbIX
BOO OO OTMeTok, obecneunBaiowmx Tpebyembii BogooTbop, nogadvy Bo3gyxa B
BO34yXOHarHeTaTenbHble CKBaXXMHbI 3 NMpeKkpaLlatoT Unu CHWXKalT pacxod Bosayxa. lNpu yrpose
NnoATOMMEHUS Ha y4yacTke MOA3EMHOro BOAOXpaHWMMWa nodadvyy BO3gyxa B CKBaXWHbl 3
npekpawlatoT, 4To obecneumBaeT yBenumyeHne OTTOKa NOA3EMHbIX BOA M3 BogoxpaHunuwia. Mpu
CHWXEHMWN YPOBHEW 40 AONYCTUMbIX NPEeAenoB nogayvy Bo3gyxa BO30GHOBMAIOT.
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Taknm ob6pasom, npu HeobecnedeHHOCTM BoAoOTOOpPa W3 BOAOHOCHOIO T[OpPM3OHTaA B
ManoBoAHble Nepuoabl roga Bo3HMKaeT He06X0AMMOCTb CE30HHOMO perynmpoBaHus Noa3eMHOro
cToka MOCPeAcTBOM CO3[aHWs MOA3EeMHOro BoAoxpaHunuuwia. B 3atom cnyvae yBenuyeHue
3KCMMyaTauMOHHbLIX  3anacoB  MOA3EMHbIX BOO  MECTOPOXAEHUMS U BO3MOXHOCTb
COOTBETCTBYHOLLEro yBENMMYEHUS BOOOOTOOpPA AOCTUraeTcsl 3a CYET COKPaLEHUs1 BENUYMHbI
OTTOKa MOA3EeMHbIX BOA C 3KCMfyaTUPYEMOro yyacTka Mo BOAOHOCHOMY CIOK W CHMXKEHMS
pacxogHon vacTu OanaHca co3gaBaeMoro BodoxpaHunuuwa. oasemHoe BoJoXpaHunuiie ¢
CE30HHbIM perynMpoBaHWeM LienecoobpasHo co3gaBaTb B anfloBUanbHbIX  BOAOHOCHbLIX
roOpuM3oHTax C LUenbl HagexHoro obecnedyeHuss Tpebyemoro BogooTbopa B ManoBOAHble
nepuoabl roaa, B YacTHOCTU, B 3UMHWIA Nepuoa, B TOM YMChe U JONMHaX BPEMEHHO AeNCTBYOLWNX
BOJIOTOKOB - NEPUOAMNYECKN NMepemep3atolimx unu nepecbixaowmx. OCHOBHbIM TpeboBaHMEM K
YCNOBUSIM CO3aHMsi BOAOXpaHWNMLIA C MOMOLLbI BO3AylHOro OGappaxa 6 sBnsieTcs
obecneyeHne COKpalleHUs1 pacxodoB BO3dyxa OT BO34yXOOYyBHOW CTaHuuu 5. B cBSI3M C 3TUM
BOLOHOCHbI FOPU30HT, B KOTOPOM CO3[AETCsl Takoe BOAOXPaHUNULLE, AOMKEH ObiTb 3aKPbITbIM -
He UMeTb HenocpeacTBEHHOro coobLleHns ¢ aTmocdeport Unmn nepekpbiBaTbCsl HENMPOHULLAEMOVA
KpOBMer Npy CE30HHOM NPOMEepP3aHUN FPYHTOB B XONOAHbIVM Nepuog roga. [laBneHue Bosgyxa npu
€ro HarHeTaHum B ycTporcTBa 3 AOMKHO OblTb HECKONbKO Bbllle Hamopa NoA3eMHbIX BoA B
CTBOpe CO3[aHusl BO3AyLLIHOro Gappaxa 6 - npeBblleHUs YPOBHS BoAbl Hag Bogoynopom. IMpu
3TOM MPOU3BOAMTENBHOCTL Bodo3abopa 1 MoXeT OblTb YBENMYeHa B COOTBETCTBUN C
TMAPOreonIorM4yeckMMM  yCroBMsIMM  BOAOHOCHOTO Mflacta, B 4aCTHOCTM, B COOTBETCTBUM C
MOLLIHOCTbIO 30HbI aspauun, koTopasi U onpeaensieT noTeHuManbHble BO3MOXHOCTU HaKoMNeHus
noA3eMHbiX BoAg B 3ToM nnacte. peaenbl BO3MOXHOIO YBENUYEHMSI MPOU3BOAUTENBHOCTU
Bogo3abopa 1, paboTaiowero B MNOA3EMHOM  BOOOXPaHUNULLE, OMNpPeaenstoTcs
rmaporeonormdeckuMm obocHoBaHneM. MpoaoMmKUTENbHOCTb HAarHeTaHUS BO3ayxa B BOAOHOCHbIN
nnacT MOXeT COOTBETCTBOBATb NMPOAOIPKUTENBHOCTU Neproaa ¢ HebnaronpuUATHLIMA YCNOBUSIMM
€CTECTBEHHOIO  BOCTIOSIHEHWUSI  3KCMyaTUPYeMOro BOOOHOCHOTO TFOPWU30HTa, Hanpumep,
NPOOOIMKUTENBbHOCTU 3MMHEro nepuoga, Korga WMHTEHCUBHOCTb MHUMAbTpauuM BoAdbl U3 peku
MaKCMMarnbHO CHMXaeTcsi. BO3MOXHOCTb ynpaBnsiTb MHTEHCMBHOCTbIO 3akayky BO3dyXxa B
HarHeTaTeNnbHblEe CKBaXWHbl 3, yBEenUUMBasi WM yMeHblUasi MPOHMLAEMOCTb BO3AYLUIHOrO
Gappaxa 6, No3BonsieT ynpaBnsaTb rMOPOreosorMYyeckuM pexnMoM MOA3EMHbIX BOA Ha y4yacTke
NMOA3EMHOro BOAOXPaHWMLWA, YTO OCOBEHHO BaXHO B nNacTtax OTHOCUTENbHO HeGOonbLUoW
MoLHOCTW. Takas BO3MOXHOCTb He obecneumBaeTcsl HM OOHMM M3BECTHbIM TEXHUYECKUM
peLLeHneM.

dopmyna n3obpeteHns

1. Cnoco® perynupoBaHus 3anacoB MNOA3EMHbIX BOA, 3aknioyvalluincs B Co3daHum
BOAOHeNpoHnLaemMoro 6appaxa B nNonepeyHom CTBOPE AOMMHbI PEKNU, YAaCTUYHO UMK MOMHOCTLIO
MO MOLLHOCTU U LUMPUHE NEepPeKpbIBaOLLEro BOAOHOCHbIN FOPU3OHT, B obecneyeHnn cokpalleHunst
noa3emMHOro CToka 3a npedenbl Oappaxa, HakoNneHMn noA3eMHbIX BOA B MNOA3EMHOM
BOAOXpaHWmuLLE B MHOrOBOAHbLIE MEPMOAbl roga M pacxogoBaHUM MX B MarioBOAHbIE nepuoabl,
oTnMyarLWmMnca Tem, 4YTO B npedenax 30Hbl BAMsHMSA Bogo3abopa ycTaHaBnueawoT
BO3QyXOHarHeTaTenbHble YCTPOWCTBA, NEpuoaMyecku HarHetTawT B HUX BO3dyx, obecneuyvBas
obpasoBaHMe BOAOHENPOHMLAeMOro bappaxa 1 NoA3eMHOro BogOXpaHunuiLa B BepxHeM bbede
BGappaxa, N0 Mepe CHUXEHUS YPOBHEN NOA3EMHbIX BOA Ha yyYacTke Nog3eMHOro BoAOXpaHunumwa
nogadvy Bosgyxa B BO3AyXOHarHeTawLme ycTporcTea BO30OHOBMSIOT.

2. Cnoco6 no n.1, oTnuyawWMAca TeM, YTO MNPU HAKOMMEHUM MOA3EMHOro CToKka B
0e3HanopHOM BOAOHOCHOM FOPU30OHTE B XONOAHLIA Mepuod roga B CTBOPE pPacnofoXeHus
BO3yXOHarHeTaTeslbHbIX YCTPOWCTB MPOXOAAT TpaHLWew, yaansiT pacTUTeNbHbIA Crok wm
CHEXHbI MOKPOB, YBENNYMBAIOT ryOuHY NnpoMep3aHnsa rpyHTOB.
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