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FocynapcTBeHHbIN CtpouTternbHbIe HOPMbI U CHwvI 2.06.14-85
KOMUTET npasuna
no Aenam ctpouTenbcTBa 3awmra ropHbix BbIpaboTok oT —
(Focctpon CCCP) NOBEePXHOCTHbIX M NOA3EMHbIX BOA,

HacTosime HopMbl pPacrnpoCTpaHsloTCA Ha MPOEKTUPOBaHWE 3aliMTbl OT MOA3EMHbIX U MOBEPXHOCTHbIX BoA (B
JanbHenlweM — 3aLimTbl) TOPHbIX BbIPABOTOK C NMPUMEHEHNEM BOOOMOHMKEHMUS, BOAOOTNIMBA, NPOTMBOMUMNLTPALIMOHHBIX
3aBec ¥ perynmpoBaHusi NMoBEpPXHOCTHOrO CToka lpy OTKPbLITOM M MOA3EMHON pa3paboTkax MecTOPOXAEHWUN TBepAablX
MOe3HbIX NCKOMaeMbIX.

1. OCHOBHbBIE NMONOXEHUA
OBLUME YKA3AHUA

1.1. Mpwv NPOEKTMPOBAHUN HEOBXOAMMO UCXOAUTL U3 TOTO, YTO 3aLlMTa FOPHbIX BbIPAGOTOK AOMKHA:

npeaoTBpaLLaTh NPUTOKM BOAb! B BbIpaboTKM, HApyLatoLme YCroBust HopMarbHOM pa3pabGoTKi MECTOPOXOEHMS;

npeaynpexaaTts NpopbiBbl BOAbI B BbIPAGOTKY,;

NpenaTCTBOBaTb OMACHOMY PaspyLUEHUIO BOAOW FOPHbIX MOPOA, OKPYXKatoLLMX BbIpaGoTKY;

obecneurBaTb OpraHM30BaHHbIA OTBOA MOBEPXHOCTHLIX U PYAHUYHBLIX BOA K MECTaM UX copoca;

He AomnyckaTb YrpoXatoLlero BoAOCHaGXeHUIO NCTOLLEHNS PECYPCOB MOA3EMHbIX BOA U UX 3arpsi3HeHUs], 3aCOpeHus],
HapyLUEHUs pexumMa U pas3MbiBa GeperoB NMOBEPXHOCTHLIX BOAHbIX OGLEKTOB, 3PO3UKM MOYBEHHOTO CMOSi M OMaCHbBIX
nocrneacTeuii AechopmaLii ropHbIX NOPOL U COOPYXKEHUIA B paiioHe 3alupiiaeMblX BbIpaGoToK B peaynbTaTe NMOHMKEeHUs!
YPOBHS MOA3EMHbIX BOA;

npegycMaTpuBaTb COOPYXEHWUs!, YCTPOWCTBA U MEeponpusiTUS MO PeryrnMpoBaHuio NpUToKa K BbipabGoTkam, Hamopa
NnoA3eMHbIX BOA U MOBEPXHOCTHOTO CTOKa B palioHe paspabaTbiBaeMoro MecTOpOXAEHUs, MO OTBOAY OTKauMBaeMbIX
PYAHWYHBIX BOA U OXpaHe OKpyxatoLei cpeabl.

1.2. Bblbop BUAOB M CUCTEM 3aLLUNUTLI TOPHBIX BEIPAGOTOK, TUMOB 3aLLUMTHBLIX COOPYXKEHWI, YCTPOWCTB U MEpPOonpUsTUN
JOJDKEH YYMTbIBATb U3MEHSIIOLMECS C TeYEHUEM BPEMEHU, N0 Mepe paspaboTKM MECTOPOXAEHWS, MPOVU3BOACTBEHHbIE U
NpUPOAHbLIE YCrOoBUSA, POPMY M pa3Mepbl 3aLLMLLaeMOro NpoCTpaHCTBa.

CucTeMbl 3aLLUThI, UX PA3BUTUE, KOHCTPYKLUMW 3aLLUTHBIX COOPYXKEHWI 1 YCTPOWCTB, 3aLLUTHbIE MEePONPUATUS LOMKHbI
ObITb B3aMMOYBsI3aHbl C CUCTEMAMM, METOAAMM M Pa3BUTMEM PaspaboTKi MECTOPOXKAEHUS.

PaccmaTpuBaemMble BapuaHTbl 3alyUTbl TOPHbIX BbIPAOOTOK [OMKHbI OLEHMBATLCH M CPaBHMBATLCA C Y4YETOM
ANMUTENBHOCTM  UCMOSb30BaHMS 3aLUUTHBIX COOPYXEHWUWM, YCTPOWCTB M MEPOMNPUSATUIA, COo3daBaemblX YCMoBUM AONS
pa3paboTKM MeCTOPOXKAEHNS, BO3AEWCTBUIN HA OKPYXaIOLLYO cpeay M CyMMapHbIX 3aTpaT Mo 3aluTe Npu CTPOUTENbCTBE
1 3KCnyaTaummy ropHoro NpeanpuaTus.

Mpu cpaBHeHUW BapyaHTOB BOAOMOHWKEHUSI U MPOTUBOMUIIbTPALMOHHBIX 3aBeC HEOGX0AMMO YYUTbIBaTb Pasnnyus
KapbepHOro U1 LaxTHOro BOAOOTNNBA B 060MX CryYasix, a Takke To, YTO NPOTUBOMUNLTPALIMOHHBIE 3aBECh!, B OTNNYME OT
BOJOMOHWXKEHUS!, HE BMEKyT 3a coboli 06pa3oBaHUA BpedHbIX CTOKOB M WCTOLLEHUS PeCypCOB MOA3EMHbIX BOL U He
BbI3blBalOT AedopMaLMii TOPHbLIX NOPOA, 3€MHOM NOBEPXHOCTU M COOPYXKEHMI B paiioHe 3alumiaemMbix 06bekToB. B To xe



BpeMs He06X0AMMO yunTbiBaTb BbI3bIBAEMOE UMW HapYLUEHNE eCTECTBEHHOTO ABWKEHUS NOA3EMHbIX BOf, OCTaloLLeecs u
nocre nNuUKeMgauum ropHoro NpeanpuaTUs.

1.3. lMpoTnBOMNbTPALMOHHBIE 3aBeCbl AOMyckaeTcd npedycMaTpvBaTb B KayecTBe OCHOBHOIO cpeactsa And
npefoTBpaLLEHNs MOCTYNNEHNSA MNOA3EMHbIX BOA B TOpHble BbIpabOTKM W3BHE W Kak BCMOMOraTenbHyl Mepy And
peLLeHns nokanbHbIX 3a4a4 Mo NIMKBMAALUN MECTHBIX O4aroB chunbTpaumumn.

1.4. B cocTtaB UCXOOHbIX OAHHbIX A5 NPOEKTUPOBaHUSA AOMKHbI BXOAUTb TpeboBaHWA Kk cucTemMe 3aliuTbl FOpHbIX
BbIpabOTOK OT MOA3EMHbLIX M MOBEPXHOCTHBIX BOA, CBeAeHus 06 OTBeAeHHbIX MecTax cbpoca pyaHWYHbIX BOA, U
MaTepuarnbl U3blCKaHUN.

MaTepwuanbl n3biCkaHii 4OMKHbI oTBeYaTb TpeboBaHuam CHuI 11-9-78 n cogepxathb:

rMaponoro-MeTeoponormyeckme aHHble;

Tonorpaduyeckue nnaHbl panoHa MecTOpOXAeHMA B MacliTabax, ycTaHaBNMBaeMbIX MPOEKTHON opraHu3aLuven;

XapaKTepUCTUKY Feonormyeckoro CTPOEHUsi, TEKTOHUYECKOW HapyLIEHHOCTM TOSL, HEOTEKTOHWKKW, CeNCMUYEeCKMX
YCINOBWIA U 0COBbIX YCNOBWUM (Hanuyne Be4YHOW Mep3noThl, KapcTa, ONOM3HEBbLIX ABMEHWUA U Ap.) ;

reonorm4yeckue paspesbl U npouny;

XapakTepUCTWKy MMOpOreoriornyeckux YCroBUN. UHXEHEPHO-Te0NorMYecKyo XapakTepucTuKy 1 cBefeHus o umanko-
MeXaHW4YeCKNX CBOWCTBAX FOPHbIX MOPOA; CBEAEHUS O BOAOHOCHbLIX CMOSAX, MCTOYHMKAX M 06nactax MxX nuTaHus u
pasrpysku, B3aumMoCBSA3M MEXAY HUMU U C NOBEPXHOCTHBIMU BOAAMMU, X XMMUYECKOM COCTaBe, TeMnepaTypax;

OaHHble O UNbTPAUMOHHBIX CBOWCTBAaxX MOPOA, OMNpPedeneHHble C MOMOLLbI0 OMbITHbIX OTKAYeK U C Yy4eToM
cxeMaTusaumm rMaporeosiornyecknx yCrnoBun;

BHeceHbI YTBepXaeHbl NocTaHOBNEeHUeM Cpok BBeAeHusA
MuHMOHTaxcneLcTpoem FocynapcTBeHHOro komuteTa B AencTBUE
CCcP CCCP no genam ctpoutenbctBa | 1 sauBapsa 1986 r.
oT 23 anpens 1985r. Ne6

KapTbl pacnpocTpaHeHWs BOJOHOCHbBIX CroeB, penbeda WX KPOBMM U MOJOWBLI, a Takke [MApousorunc u
rMApon3onbes.

"eonornyeckne n rugporeonornyeckne AaHHble OMKHbI ObiTb OCBELLEHbI B NpeAenax oXXngaeMon 30Hb! Aenpeccum n
Ha rnybuHy, 0XBaTbIBAIOLLYIO BCE BOAOHOCHbBIE CIIOMU, U3 KOTOPbIX BO3MOXHbI (hubTpaums nnm npopbiB NOA3EMHbIX BOA B
rOpHyt0 BbIpaboTKy.

1.5. B npoektax 3awwuTbl rOpHbIX BbIPabOTOK KpOME TEeXHWYEeCKOW AOKYMeHTauuu, oTBevarowent TpeboBaHuaMm
AENCTBYIOLLMX HOPMATMBHbIX JOKYMEHTOB MO COCTaBIIEHWNIO MPOEKTOB 1 CMET, YTBEPXKAEHHbIX @ YCTAaHOBNEHHOM Mopsake,
OOMXHbl ObITb NPYBEAEHbI XapakTEePUCTUKN CENbCKOXO3AWCTBEHHBIX Yrogui, B Takke CyLLECTBYIOLUX U BO3BOAUMBIX
COOPYXXEHUA W MPeAnpuUsTUA, Ha KOTOPble MOTYT MOBMUSITE MPOEKTUpyeMble 3alUMTHble MepOnpuUATUSi, CBedEeHWUs O
crnocobax, o4epeaHOCTM 1 cpokax pa3paboTkn MECTOPOXAEHMSA U AaHbl PELUEHNs MO 3aluTe OKpyKaloLlen NpupoaHOWN
cpegbl.

1.6. B npoekTax crnefyeT npeaycMaTpyvBaTh NO3TaNHOE BbINOMHEHNE 3anpOeKTMPOBaHHON CUCTEMBI 3aLLMThI.

B ycnoeusix, korga no martepvanam Uu3biCKaHUW He npeacTaBnaeTcd BO3MOXHbIM MPOU3BECTM [OCTATOYHO
060CHOBaHHbIE pacyeTbl UMM OKOHYaTeNbHO BblIOpaTb CUCTEMY 3alUMTbl, KOHCTPYKLMN €€ COOPYXEHW 1N YCTPOWCTB, B
npoekTe cnepyeT npegycMaTpuBaTb OMNbITHO-MPOU3BOACTBEHHbIE PaboThl, pe3ynbTaTbl KOTOPbIX MCMOMb3yTCA ANd
KOPPEKTUPOBKM MpoeKTa.

1.7. PacyeTamu JOMKHbI ONpeaensTbes:

MOHWXXEHNE YPOBHEN MOA3EMHbIX BOA B XapaKTEePHbIX TOYKax, BpemMs AOCTUXEHUS Tpebyemoro NoHWXKeHUs, NpuToKn
NMOA3EMHbIX W MOBEPXHOCTHbIX BOA K BOAOMOHWU3NUTENbHLIM YCTPOWCTBAM W B FOpHble BblpaboTkKM — no atanam
pa3paboTkn MEeCTOPOXAEHNS;

NMPUTOKN MOA3EMHBIX BOA 4Yepe3 NpOTMBOMUNLTPALMOHHbIE 3aBechl TOMWMHA 3aBeCbl, MOMOXEHWe YPOBHEW
noa3emMHbIX BOA ¢ 06enx CTOPOH 3aBecC:

HeobxoAMMOe YMCNO CKBaXWH AN NpOTMBOMUINBLTPAUMOHHBIX 3aBEC W pacxodbl MaTepuanoB Ans  HUX,
pacnpocTpaHeHne WHUUMMPYEMbIX MaTepuanoB B ToOnwie Mopod, Heobxoaumoe Bpems AN CO3[4aHMsA YCTOMYMBBLIX
NpPOTMBOMUINBLTPALIMOHHBIX 3aBEC;

NPOU3BOANTENBHOCTb, MPOMYCKHAA CMOCOOHOCTb, pasMepbl, YMCIO, pa3MelleHe U Apyrue napaMmeTpbl YCTPOWCTB
ans BOOOMNOHUXEHWS, Bogocbopa, BOOOOTBOAA, NPOTMBOMUINBLTPALMOHHBIX  3aBec n nposeaeHve
NpOTUBOMUNBTPALIMOHHBIX MEPONPUATUIA: NOTPEOHOCTL B MaTepuarnbHbIX U AHEPreTUYECKUX pecypcax; OLeHKa KayecTBa
OTKa4yMBaeMblX BOA M BO3MOXHOE W3MEHEHMe KavyecTBa MOoA3EeMHbIX M MOBEPXHOCTHbIX BOA; OLeHKa ywepba peyHomy
CTOKY, CenbCKOMY MW II€CHOMY XO35MCTBaM, BOAOCHAOXEHWIO HaceneHHbIX MyHKTOB W MpeanpusTuiA oT paboThbl
BOAOMOHU3NTENbHBIX YCTPONCTB.

Kpome Toro, npu npoekTnpoBaHun HeobxoamMmo onpenensTb oxugaemble Aedopmanum 3eMHOM MOBEPXHOCTU B 30HE
BMUSAHUA BOAOMOHU3NTENbHBIX CUCTEM.

Mpu HeoGXxoaAMMOCTN OOMycKaeTcs NPUMEHSITb MOAENUPOBaHNE 1 0OOCHOBLIBATb PacyeTHbIE BENTUYUHBI OMbITHBIMM
AaHHbIMW.

1.8. B npoekTtax cnegyeT npegycmaTtpvBaTb YCTPOWCTBO HabniogaTenbHbIX CKBaXWH WM MOCTOB, reodesnyeckux
penepoB, MapoK Y MapKLeWaepCKMX MyHKTOB, YCTAHOBKY KOHTPOJbHO-M3MEPUTENBLHOW annapaTypbl U CPOK BBOAA WX B
AencTBve AN BedeHWs rMaporeosriorMiyecknx, rMaporiorMyeckux, MapKLUenaepckux U reofesnmyeckux HabnogeHun, a
Takke HabnogeHn 3a paboTon YCTPOMCTB CUCTEM 3aLUMThI NMPU UX CTPOUTENBCTBE N AKCNIyaTauuu.

CocTaB 1 pexvm HeobxoauMbIx HabnogeHu OOSMKHbI yCTaHaBnMBaTbCA B npoekTe. CrnedyeT npegycmaTpuBath
HabnogeHns 3a ypoBHSAMM, TEMNEePaTypon, XMMUYECKUM U ra3oBbiM COCTABOM NOA3EMHbIX BOA, TemMrnepaTypon Bo3gyxa,
KONMMYeCTBOM BbIMadaloWmMX OCagKoB, YPOBHAMW BOAbl B BOJOEMax, 3a pacxofoM, TeMmrnepaTypol, XMMWYECKUM U



rasoBbIM COCTaBOM OTKauMBaeMbIX BOA, 3a Aedopmaumsamy NMOPOA 1 3eMHOM NOBEPXHOCTW, ocagkaMu u gedopmaumsamu
COOpPYXXEHUN.

NMPOEKTUPOBAHMUE 3ALLUUTbLI OTKPbITbIX BbIPABOTOK

1.9 B npoekTax 3awuTbl OTKPbITLIX BoIpaboTOK crnedyeT npegycmaTpueaTh:

BHELLHWE COOPYXEHUS N MeponpuUATUA ANA perynupoBaHns NOBEPXHOCTHOIO CTOKa Ha TeppuUTOpuW, nNpuneraroLlen K
Kapbepy (pa3speay):

BHYTPUKapbepHble YCTPOMUCTBA N MEPONPUATUS, pacCYUTaHHbIe Ha MPUTOK NOA3EMHbIX BOA, NOCTyNawLWuX B Kapbep, n
Ha CTOK cobupalowmnxcs B HEM MOBEPXHOCTHbIX BOA: BOAOCTOKM, BOAOCOOPHUKM, BOLAOOTMMBHbLIE YCTAHOBKM WUNN
ycTpoicTBa Ang cbpoca BoAbl M3 BOOOCOOPHUKOB B NOA3EMHbIE BbIPaboTKM M Mpu HEOOXOAMMOCTM B 3aBUCUMOCTU OT
MECTHbIX YCMOBUA — BHYTPUKapbepHble€ CKBAXWHHbIE U UrMOMUNbTPOBbLIE BOAOMOHU3UTENbHbIE YCTAHOBKWU, MECTHbIN
TaMMNoHaX ropHbIX NOPOA, APEHAXN, NPUTPY3KN OTKOCOB:

BHELLHME BOOOOTBOASLLME YCTPONCTBA Ana cbpoca KapbepHbIX BOA.

1.10. Mpn HeobxogumocTn U3 ycrnosu obecnevyeHms ycTonumeocTn 60pToB BLIPAabOTOK MK MO NPON3BOACTBEHHBLIM
YCINOBWSIM, COKpaLLLEHUsi NPUTOKA NOA3EMHbIX BOA B Kapbep (pa3pesHyto TpaHLLUEe, BbIE3AHYH TPaHLLEK M Ap.) B NPOEKTe
KpoMe YCTPOMCTB M MeponpusTuiA, nNpeaycMOTpeHHbIX n. 1.9, cnegyeT npegycMaTpyBaTh KOHTYPHbIE-KOMbLEBbIE UMK
HEMOMHO-KOMNbLEBbIE U FIMHEWNHbIE BHELLUHWE BOOOMOHU3NUTENbHbIE CUCTEMbI UM NPOTUBOMUIbTPaLIMOHHBLIE 3aBECHI.

KonbueBble BOAOMNOHM3NTENbHbIE CUCTEMBI CrieayeT npeaycmatpusaTb Npy pacnpocTpaHeHWM BOAOHOCHBIX TOML, Ha
BCeM 3alluLiaeMOM y4acTke U 3a ero npegenamu.

HenonHokonbLeBble BOAOMNOHU3MTENbHbLIE CUCTEMbI CriedyeT MpPOeKTUpOBaTb MpU PacnpoCcTpaHeHnn BOLOHOCHbLIX
TOrL, He CO BCeX CTOPOH 3alLMLaeMOoro yyacTka.

JInHenHble BOAONOHU3MTENBHBLIE CUCTEMbI CriedyeT MpoekTMpoBaTb ANS nepexBata OAHOCTOPOHHEro NOA3EeMHOro
NnoToKa CO CTOPOHblI BOAOEMAa (BOOOTOKA) MMM MO MnacTy, MMEKLWEMY BbIPaXEHHbIA YKINOH B CTOPOHY 3alUMLLaeMoro
yyacTka, a Takke AN 3almMTbl YANUHEHHbIX BbIpabOTOK W B Criyyasx, Koraa no MECTHbIM YCNOBUSIM UX NPUMEHEeHne
oKasblBaeTCs LiernecoobpasHbIM.

1.11. KonbueBble, HENOMHOKONbLIEBLIE U NIMHEVHbIE NPOTUBOMUNBLTPALMOHHBIE 3aBECHI cregyeT NPoeKTMpPoBaTh B TEX
Xe cryyasx, 4TO0 M COOTBETCTBYIOLUME BOOOMOHU3UTENbHbIE cucTembl (cm. n, 1.10). ¢ y4eToM orpaHuyeHuni ans
MCMNONb30BaHNsi HEKOTOPbIX TWMOB 3aBEeC MO MPUPOAHbIM YCIOBUSAM (COrMacHO ykasaHusiM pasg. 4) M MeCTHbIX
NpPOn3BOACTBEHHbBIX BO3MOXHOCTEN.

1.12. lMpun cooTBeTCTBYOLEM OOOCHOBaHUN BOAOMOHU3UTESNbHBLIE U MPOTUBOUNLTPALNOHHBLIE YCTPONCTBA Kapbepos
(pa3pe3oB) ponyckaeTcs npegycMmaTtpuvBaTb B BWAE OTAENbHO PAaCMOSIOKEHHbIX 3fIEMEHTOB CUCTEMbI 3alUUThI,
pasmMellaemblX 13 yCrnoBusa ux Hambonbluen adpeKTMBHOCTM 1 C y4eToM penbeda KpoBnv NOACTUMNAOLWEro BOAoynopa,
3aneraHuvs Nopoj C BbICOKOW BOAONPOHMLIAEMOCTbIO, HanpaBneHns Nog3eMHOro NoToka u ap.

1.13. CHwxeHMe Nbe30OMETPUYECKOrO YPOBHS HAMOPHbLIX BOA NS COXPaHEHWsl YCTOMYMBOCTU TOPHbIX MOpos U
UCKIMIOYEHNsT NpopbiBa BOAbl B BbIpaboTku AonyckaeTcs npegycMaTtpyBaTth C MOMOLLLIO CneumanbHO npeaHa3HavyeHHbIX
[ONsi 9TOro YCTPOMCTB (CKBaXMWH, 060pyA0BaHHbLIX HAacocaMu, CaMOU3NTUBAKLLUXCHA CKBaXKUH 1 Ap.).

1.14. Tpn NpPOEKTUPOBAHWUMN BbINOMHAEMON B HECKOMBbKO 3TaroB CMCTEMbI 3aluThl Kapbepa (paspesa) HeobxoaMMo
npegycmaTpvBaTh:

0O Hayana cTpouTenbCcTBa kapbepa (pa3pe3a) — BBOL B [OEWCTBME BHELUHMX COOPYXXEHUM U YCTPOWCTB Ansi
perynmpoBaHnsa MOBEPXHOCTHOrO CTOKa M BOAOOTBOAA, BBOA B OENCTBME COOPYXEHWW, YCTPOWCTB W BbIMOJHEHWE
MepOoNpUATUIA, HEOOBXOAMMbIX ANSA 3aLUMThI FTOPHbIX BbIPAabOTOK OT NOA3EMHbIX BOZ, HA Nepuof, B TEYEHNE KOTOPOro MOryT
ObITb MOArOTOBMEHbI COOPYXXEHUHA, YCTPOMCTBA W MeponpuaTusa criegylowero atana. B atotr ke nepwop npwm
NPOEKTUPOBaHUM CUCTEMbI 3aLUUTbl C BHELUHUMU BOAOMNOHU3UTENBbHBIMU UM NPOTUBOMUNBTPALMOHHBIMU YCTPONCTBaMU
OOMXHbI BbITb 0becneyeHbl onepexatoliee pa3BUTME NMOHMKEHUSA YPOBHS MOA3EMHbIX BOA UMW OnepexaroLme npoTneo-
(PUNbTPaUMNOHHBIE YCTPONCTBA, NPU MPOEKTUPOBAHMN CUCTEMbI 3aLLUUTLI TOPHbIX BbIpaboOTOK 6e3 BHELUHWUX YCTPOWCTB —
rOTOBHOCTb CPEACTB AN NPOBEAEeHNS HEOOXOANMbIX MEPONPUATUI 1 BbINOMHEHUA HEOOXOAMMbIX YCTPOWCTB B MpoLecce
pa3paboTku kapbepa (pa3pesa);

B Mepuopj CTpouTenbCTBa kapbepa (paspesa) — nocnegoBaTeNbHbIV BBOA B AEWCTBUE JOMNOMHUTENBHBIX COOPYXXEHUN
1 YCTPOWCTB 1 NPOBEAEHNE HEOOXOANMBIX MEPOMNPUATUIA, NPEAYCMOTPEHHBIX NpoekToM (cm. nn. 1.10-1.13);

K MOMEHTY CAayn kapbepa (paspesa) B 3KChryaTauuio — roTOBHOCTb COOPYXXEHWUIA U YCTPOWCTB, obecneunBaroLmnx
3aLUMTY FOPHbIX BbIpAabOTOK A0 AOCTUXEHWUSI NMOMHOW MPOEKTHOW NPOM3BOAUTENBHOCTM Kapbepa (paspesa), B TOM yucne
rOTOBHOCTb  3aNpOEKTUPOBAHHOW CUCTEMbI  PErynMpoBaHuUs MOBEPXHOCTHOrO CTOKa, [ApeHaxa, CTauMoHapHOro
BOAOOTNMBA 1 BOAOOTBOAA PYAHUYHbBIX BOA;

B MpoLecce aKcniyataumm kapbepa — nocrieoBaTeribHbI BBOA, B JENCTBUE COOPYXXEHWUN 1 YCTPOMCTB M NpoBeaeHne
MepONPUATUIA, 3aNpOEKTUPOBAHHbIX B CUCTEME 3aLUMTbl U 0GecrneynBatoLLnX NOCTOSSHHOE ONEPEXEHME N0 OTHOLLEHMWIO K
ropHbiM paboTam pas3BUTUS MOHWKEHUS YPOBHSA MOA3EMHbLIX BOA MU MPOTUBOMUIBTPALMOHHBIX YCTPOWCTB Ha CpOK,
npeayCcMOTPEHHbIN B NPOEKTE.

NMPOEKTUPOBAHMUE 3ALLUNTbLI MOA3EMHbLIX BbIPABOTOK

1.15. B npoekTax 3awunTbl NOA3EMHbIX BbIPabOTOK B 3aBUCUMMOCTM OT MECTHbIX YCMOBUI B Npeaenax LUaxTHOro nons
crepyeT npeAycmMaTpyBaTh UCMoMb3oBaHue:

B Ka4yeCTBe NOA3EMHOro ApeHaxa — camux 3allyiiaeMblX BbipaboToK C YCTPOWCTBOM B HUX APEHAXHbIX KAHABOK;

BEPTUKarbHbIX, FOPU3OHTANbHBIX M HAKIOHHbLIX CAMOV3INMBAIOLLUXCS CKBaXKWH, 3abypvBaemblx, 3a0aBnuBaemMbIX (Unv
3abuBaeMbIX) U3 camix 3alluLLaeMblX BbIpaboTOK, ApeHaXHbIX BbIpaGOTOK M 13 cneumarnbHbIX HULL U Kamep;



CKBO3HbIX (bunbTpoB, 3abypmBaeMbiXx C MOBEPXHOCTU U cOMBaeMbIX C CamMMMKU 3aliMLLE@EeMbIMU UAN OPEHaKHLIMM
BblpaboTkamu:

CKBaXXWH, 060pyA0BaHHbIX HACOCAaMMN N YCTPanBaeMbIX C NOBEPXHOCTW UMK U3 NOA3EMHBIX BbIpaboTok; UrnodunbTpoB
B NOA3EeMHbIX BblpaboTkax; NPOTUBOMUNbTPaALMOHHBIX 3aBec (TaMrnoHaxKa ropHbIX NopoAa);

COOTBETCTBYIOLLUX COOPYXEHUA W MeponpuATUA Ans perynvpoBaHWs MOBEPXHOCTHOMO CTOKAa, BKMOYas BOAbI,
ckannueatoLmecs B Mynbaax COBMKEHUS 3€MHON MOBEPXHOCTH,

Bo Bcex crnyyasax B NpoekTax 3aluTbl NOA3EMHbIX BbIpabOTOK AOMKHbLI MpeaycMaTpnBaThCs YCTPOMNCTBA U YCTAHOBKM
ONs BOOOOTNMBA U OTBOAA OTKauYMBaeMbIX BOA K MecTaM mx copoca.

MpumevaHve Cucrtema perynmpoBaHna NOBEPXHOCTHOINO CTOKa npu HeobXxoOMMOCTM [OMKHa oOXxBaTblBaTb TEPPUTOPUIO U BHE
LLAaxXTHOro nong B npeaenax, yctaHaBiMBaeMbIX MPOEKTOM.

1.16. B cny4yasx HENOCPEeACTBEHHOMN Yrpo3bl MPOPLIBOB B NOA3EMHbIE BbIpaboTKM BOAbI U FOPHBIX MOPOJ, B YaCTHOCTU
Korga Hag KpoBreW Mones3Horo WCKoNaemoro 3anerailT HackamnbHble BOAOHOCHbIE Crnow, AonyckaeTcs npwu
COOTBETCTBYylOLLEM OBOCHOBaHUM npegycMaTpuMBaTb B MPOEKTE BHELAXTHbIE BOOOMOHU3UTENbHBIE CUCTEMBI U
nNpoTMBOMUIbLTPaALMOHHbIE 3aBEChI, YCTpanBaeMble B COOTBETCTBUU ¢ TpeboBaHuamm nn. 1.10-1.13.

Jonyctumyo BENUYMHY NpUTOKa BOAbl B MOATOTOBUTENBHBIE Y OYMCTHBIE BbIPAbOTKM Ha MECTOPOXAEHUAX NOMNE3HbIX
MCKoMaeMblX crneayeT NpYHMMaTh MCXOAs U3 OMbiTa CTPOUTENbCTBA M SKCMyaTauun LWaxT B aHanorM4HbIX YCroBUsIX.

1.17. MNMpwn NpoOEKTMpPOBaHUN 3aLLMTbI TOPHbIX BbIPAbOTOK, NPOXOAALLMX B BOAOHOCHOM TOMLLE, U3 KOTOPON OXMOAKTCA
3HaunTeNbHblE NMPUTOKU BOAbI, AOMNyCKaeTCsl Npu Hagnexallem oboCHOBaHMKU npegycMaTpuBaTb co3gaHue B npegenax
LIAXTHOro Mors cneyunanbHbIX APEHaXKHbIX FOPU3OHTOB, pacnonaras ApeHaxHble BbIpaboTKMN HMXE OCHOBHBLIX OTKATOYHbIX
rOPU3OHTOB.

1.18. lMpu NpoOEKTUPOBaHNM 3aLLUTbLI FTOPHBIX BbIPAGOTOK HEOOXOAUMO YYUTbIBATb, YTO MPOXOAKY MX B HEOCYLUEHHbIX
nopogax cnegyet npegycmaTpmBaTb C onepexawwum OypeHveM u cobniogeHvem TpeboBanunm n. 1.15, a B
HeobXxoAMMbIX Ccryyasix — C NpPefBapuTErbHbIM 3aMOpakMBaHMEM TOPHbLIX MOPOA4 WMINU C MPUMEHEHVMEM LUUTOBOrO
cnocoba.

1.19. Tlpy nNpOEKTUPOBAHUN BbLIMONIHAEMONW B HECKONbKO 3TarnoB CUCTEMbl 3awuTbl MNOA3EMHbIX BbIpaboToOK
HeobxoanMo nNpegycMaTpuBaTh:

[0 Havana MpoXOAKW CTBOMOB - BBOA B OEWCTBME COOPYXEHWNW U YCTPOWCTB MO PeryrnmpoBaHUi0 NOBEPXHOCTHOTO
CTOKa, OrpaxkgatoLmnx NioLaaku WaxTHbIX CTBOMOB, BypeHne onepexatoLmx KOHTPONbHOPa3-Be40YHbIX CKBaXWH Ha BCIO
rmyOuHy CTBONA, rOTOBHOCTb HaPYXKHbIX CTBOJIOBbLIX NPOTMBOMUMILTPALMOHHBLIX 3aBEC UNN BOAOMOHU3UTENBbHbLIX CUCTEM
(ecnv oHM NpeaycMOTPEHbl MPOEKTOM), FOTOBHOCTb NPeABapUTENbHOIO TaMMnoHaXa ropHbIX Nopos;

[0 Hayana npoxoAkvM MOAroTOBMTENbHbIX BblpabOTOK — BBOA, B AEWCTBME BOLAOOTIIMBHOM YCTAHOBKMU Y LUAXTHOMO
cTBOMa (monyckaeTcs NpefycMaTpyBaTh NPOXOAKY MOArOTOBUTENbHBIX BbIpabOTOK Npy AeNCTBUM BPEMEHHOW HAaCOCHOM
CTaHUMK, pacc4YMTaHHOM Ha OXuAaeMbli MPUTOK B Nepuog A0 FOTOBHOCTW 3anpoeKTMPOBAHHOW CTaLMOHaPHOW HACOCHOW
CTaHumu); BBOA B AeWcTBME 3yMNEOBON 1 NepeKadHbIX HACOCHbIX CTAaHUMIA U BHELUAXTHbIX BOLOMOHU3NTENbHbLIX CUCTEM
(ecnv oHW NpegyCMOTPEHbI MPOEKTOM);

B Nnepuwop MpoXOAKN MOAroTOBMTENbHbIX BbIpaboTOK — nocrnegoBaTenbHbIN BBOA B AEWCTBME [OMOSNHUTENbHbIX
COOPYXEHU N YCTPOWUCTB N NPOBEAEHME HEOOXOOAMMBIX MEpPONPUATUN,  MPeayCMOTPEHHbIX MpoekToM (cm.nn.1.16—
1.18);

K MOMEHTY Hayamna O4YUCTHbIX PaboT — pasBMTME MOHWKEHUS YPOBHS MOA3EMHbIX BOZ, FOTOBHOCTb COOPYXEHWIA U
yCTpONCTB, obecrneynBatoLLMX 3aWnUTy NOA3EMHbLIX BbIPpaGOTOK 40 AOCTWMKEHWUS NOMHON NPOEKTHOW NPOU3BOANTENBHOCTU
npeanpuaTMs, B TOM YKUCre FOTOBHOCTb CTaLMOHapHbIX NOA3EMHbIX HACOCHbLIX CTaHUMN M CUCTEMbI PErynupoBaHus
NOBEPXHOCTHOrO CTOKa 1 BOAOOTBOAA;

B NpoLiecce aKcnnyatauuy npeanpuaTvs - AanbHenLniA nocrneaoBaTenbHblil BBOA B AENCTBME 3aMPOEKTUPOBAHHBIX
COOPYXXEHWUI U YCTPOWCTB M NPOBEAEHNE MePONPUATUIA, 0BecneymBaloLLMX NOCTOSIHHOE onepexaroLlee (N0 OTHOLLEHMIO K
ropHbIM paboTam) pasBUTME MOHWKEHUS YPOBHSA MOA3EMHbIX BOA MMM COOTBETCTBYHOLIMX MPOTUBOMUNLTPALMOHHBIX
YCTPOMCTB Ha CPOK, onpeaensieMblii TPOEKTOM.

2. BOOOMOHWMXEHUE

2.1. BoponoHwxeHue cnegyeT MpPOEKTMpoBaTb C NPUMEHEHUEM OTKPbITbIX M BaKyyMHbIX BOAOMOHU3UTENbHbLIX
CKBaXWH, UrMounbTPOB, NNacToBbIX, TPAHLIENHbIX N TPYO4aTbIX APEeHaxXen, MOA3EeMHbIX PeHaXKHbIX BbIpaboToK.

2.2. TpebyeMyio BEMUUUHY CHUXKEHWS HANOPOB B BOAOHOCHLIX CIOSIX CrieAyeT onpeaensTb U3 YCNoBUSA COXpaHeHUs
YCTOMYMBOCTM NOPOJ, OKPYXaloLLMX BbIpaboTku, 1 NpegoTBpaLleHns NpopbiBa B HUX NOA3EMHbIX BOA.

2.3. MNpu NpoeKkTMpoBaHUN BOAOMOHWKEHUSA C MPUMEHEHUEM BHELLHEN BOOOMOHU3UTENbHOW CUCTEMbI, 3alumLaoLLen
OTKPbITYI0 BblpaboTKy, YPOBEHb NOA3EMHbIX BOA AOIMKEH ObiTb MOHMXEH MO BO3MOXHOCTW HWXE ee AHa Ha BennyuHy,
onpefenseMylo pacyeTHbIM MOBLILEHNEM YPOBHA BOAbl 32 BpPEMS aBapUMHOrO OTKMOYEHWUS BOAOMOHU3UTENbHOMN
CUCTEMBI.

lMpy HEBO3MOXHOCTM MOHWXEHWS YPOBHS MOA3EMHbIX BOA HWXE [OHA OTKPbITOM BblpabOTKM, B YaCTHOCTW Mpu
nepeceveHnn e BOAOYNOPHbIX CIoeB, HEOOXOAUMO UCXOANTb U3 NPaKTUYECKN JAOCTMXKUMOW rNyOnHBI BOOOMNOHWKEHUS B
KaXJoM BOJIOHOCHOM Croe W npefycMatpuBaTh [AOMOSTHUTENbHbIE BHYTPUKapbepHble YCTPOWCTBA U MeponpuaTUs
cornacHo n. 1.9.

2.4. Tpn NpoOEKTUPOBaHNM BOAOMOHWKEHUA C MPUMEHEHWEM BHELLAXTHbIX BOAOMOHU3UTENbHbLIX YCTPOWCTB,
3aLLMLLAIOLWMX NOA3EMHbIE TOpHbIe BbIpaboTkM B BOOOHOCHbBIX MOPOAAX, HE OTAENEHHbIX BOOAOYMOPOM OT BbiLUeNexXalnux
BO[IOHOCHbIX CIOEB, MOHWKEHHbLIN YPOBEHb MOA3EMHbIX BOA [AOMMKEH HaxoOUTbCH HWKe MNOAOLUIBLI 3alUMLaeMbIX
NoA3eMHbIX BbIpaboTok Ha rmyGuHy, COOTBETCTBYHOLLYIO TpeboBaHuam n. 2.3.



Mpwn HannumMm Bogoynopa (ropHbIX Nopod ¢ koadduumneHTom dpunbtpaumm meHee 0,001 m/cyT). OTAENSOLWErO TOMLLY
nopoa, B KOTOPbIX NMPOEKTUPYIOTCA NoA3eMHble BbipaboTKW, OT Bbillenexallero BOOOHOCHOIO Crosi, MOHMXKXEHNE YPOBHSI
NnoA3eMHbIX BOJ B 3TOM Cloe JorMyckaeTcs Ha3HavyaTb C y4eToM cobnioaeHust ycroBums

y 5hq (D)
]

rae y — OCTaTOYHbIA Hamnop, OTCYNTLIBAEMbIV OT KPOBMNW Pa3AensoLLEro Crosi BOAOYMNOPHbIX MOPOA, M;

hg — TonwMHa He HapyLlaemMoro nNpu pa3paboTke pasgensioLLero cnos BoA40YNOpHbIX Nopoa, M.

Mpu aTtom ocTaeTcs B cune TpeboBaHWe NMOHMXKEHUS YPOBHS MOA3EMHbIX BOA B TOSLLE NMOPOA, rAe pacnonaratoTcs
noA3eMHble ropHble BbIpaboTKM, HUXKE UX NOAOLLBSI.

Mpu HEBO3MOXHOCTU MOHMXKEHUSI YPOBHS MOA3EMHbIX BOA HWXKE MNOAOLIBbI TOPHbIX BbIPAGOTOK C MOMOLLbIO
BHELLAXTHbIX BOOOMOHU3UTENBbHBIX YCTPONCTB A0MYyCKaeTCa MpW COOTBETCTBYHOLLEM 0O0CHOBaHMM MCNOMNb30BaTh UX ANS
NpaKkTU4Yeckn SOCTUXMMOrO BOAOMOHWXEHUS, NpeaycMaTpuBas B npegenax LWaxTHOro rnonsi yCTponcTBa U Meponpusitust
cornacHo n. 1.15.

2.5. Heobxogumoe Bpems AN OOCTWXEHUS Tpebyemoro MOHWKEHWUS YPOBHSA MOA3EMHbLIX BOA, pacnpoCTpaHeHue
Jenpeccun n passuTe BOOOMNOHU3UTENBHOW CUCTEMbI JOSTKHbI ONPeaensTbCsi COOTBETCTBEHHO CXEME rOpHbIX paboT.

2.6. CxemaTusaumsi NpUPOAHbIX YCMOBMI AN pacyeTa BOAOMOHWXKEHWs [OIKHA OTpaxaTb [AeWCTBUTENbHble
rmaporeorniormyeckne yCcrnoBusl, reoiornyeckoe CTpoeH1e TOSLLM U XapakTEPUCTUKUN CraraloLmux ee Crioes.

2.7. Pac4yeT BOJOMOHWXEHMWS. KakK MpaBuIio, crneayeT BbINOMHATb WCXOAA M3 NMHEWHOro 3akoHa dunbTpauuu,
Bblpaxaemoro oopmMyron

N @

raoe — CKOpOCTb (hunbTpauum, m/cyT;

K — koadhuumeHT cmnnbTpaumm, m/cyT;

i — rpagmeHT Hanopa.

OcHoBHble pacyeTHble (POPMYnbl 1 TabnuLbl NPUBEAEHBI B PEKOMEHAYEMOM NPUNOXEHUN 1.

Mpn HeobXxoaUMOCTU NPUMEHEHUSA BOLAOMOHMKEHUSA B BOLOHOCHBIX CIMOSIX, CMOXEHHbIX NOpoAaMu, OTNUYaLWMMnNCA
BbICOKUMUN  (pUNbTPALIMOHHBIMW  CBOMCTBAMU  (KPYMHOOGMOMOYHBLIMW, CUIbHOTPELLMHOBATLIMA U 3aKapCTOBaHHbIMM),
pacyeT BOAOMOHMKEHMS [OMYCKAaETCA OCHOBbLIBATb Ha OMbITHLIX AAHHbLIX M YTOUYHATL B MPOLECCe NOSTANHOrO BbINOMHEHNS
CUCTEMbI 3aLUUTHI.

2.8. [ns ycnoBuiA NOBbLILEHHOW CMOXHOCTU (HEOLHOPOAHOrO PUNBTPALIMOHHOIO MOTOKA, CIOXHbIX O4YepTaHwui
KOHTYPOB MUTaHWUA W BOLOMOHMXEHUA M T. M.) pacyeT BOAOMOHWU3UTENbHbIX CUCTEM [AOMycKaeTcs Mpou3BOAMTb C
MCMNONb30BaHNEM MOLENMPOBAHUS UMW OPYrMX METOLOB.

2.9. KOHCTpyKuMM BOAOMOHU3WTENMBHLIX W HabnoaaTenbHbIX CKBaXWH W OpeHaxen cnegyet npuHMMaTb B
COOTBETCTBUM C YKa3aHUSIMN 00A3aTENbHOro NPUNOXEHNs 2.

OTKPbITbIE BOOOMNOHU3UTENbHBLIE CKBAXXUHbI

2.10. OTkpbIThle (coobLiaomecs ¢ aTMocdepor) BOAONOHN3NTENbHbIE CKBaXWHbI criedyeT npeaycmatpuBaTh, Kak
npaBwno, Ans CHWKEHUS YPOBHSA (MNU Hanopa) NoA3eMHbIX BOA B HackanbHbIX nopodax ¢ koadduuneHTom dunstpauum
He MeHee 2 M/CYT 1 BO BCeX APYrux cryvasx, koraa nx apdekTMBHOCTL MOATBEPXKAAETCHA OMbITHbIMU AAHHBIMU.

2.11. Tpu NpoeKTMpOBaHMN BOAOMNOHN3UTENBHLIX CUCTEM creayeT npegycMaTpuBaTh OTKPbITbIE BOAONOHU3NTENbHbIE
CKBaXXWHbI B BUAE:

060pyAoBaHHbIX Hacocamu;

CKBO3HbIX (pMNbTPOB, Yepes KOTopble NOCTyNawLLMe B HAX NOA3EeMHblEe BOAbI U3 BCEX NPOpPe3aeMbIX MU BOAOHOCHbIX
cnoes cbpacklBaloTCs B NOA3EMHblIE BbIpaboTku;

CaMOM3MMBAaIOLLMXCS C U3NNBOM BOAObI YEPES YCTHE;

BOJOMNOINOLAoWMX, C MOMOLLbI0 KOTOPbIX MOA3EMHble BOAbl M3 Bbllenexaiiero crnos cbpaceiBaloTcs B
HUXenexatiun.

2.12. CkBaxwuHbl, 00OpydoOBaHHble Hacocamu, crnegyeT mnpedycmaTpuBaTb [AONA  KOHTYPHbIX W JIMHEMHbIX
BOLOMOHU3NTENbHbLIX CUCTEM, a Takke NPOeKTUpoBaTb B BWAE OTAENbHO PACMONOXEHHBIX BOAOMOHU3UTENbHbIX
YCTPOWCTB MpU OTKPbLITON 1 NoA3eMHON pa3paboTkax MECTOPOXAEHN NOMNE3HbIX MCKONaeMbIX U B BUAE pacrnpeaeneHHbIX
no NMoLLaaun LWaxTHOro Nons BOAOMOHU3NTENbHBIX YCTPOWCTB NPW NOA3EeMHOM pa3paboTke None3HbIX UCKOMaeMmblX.

2.13. CkBO3Hble punbTPLI cnegyeTt npeaycMaTpuBaTth Anst KOHTYPHbIX U NIMHEWHBIX BOAOMNOHU3UTENBHBIX CUCTEM, a
Takke B BMAE OTAENbHO PacrnonOXeHHbIX WM pacnpeferneHHbIX Mo MoWaaun LWaxTHOrO Monsd BOLO-MOHU3UTENbHbIX
YCTPOWCTB Npu NOA3EMHON pa3paboTke NOMe3HbIX MCKOMaeMbIX U NMpu OTKPbITOW pa3paboTke MeCTOPOXAEHUIA MOMNe3HbIX
MCKOMaeMblIX, KOraa TEXHNYECKN BO3MOXHO 1 9KOHOMMUYECKN ONpaBAaHo yCTPOMCTBO NOA3EMHbIX APEHAXHbIX BbipaboTok.

2.14. BepTukanbHble CaMON3NMBAIOLLMECH CKBAXKUHbI ANSI CHATUSA M3ObITOYHOrO HaMopa B HDKENexXalumMx BOAOHOCHbIX
cnosax cnepyeT npegycMaTpuBaTh ANs NPefoxpaHeHUs OT HapyLUeHWUs YCTOMYMBOCTU FOPHBLIX NOpoa U NpeaoTBpalleHus
ONacHbIX NPOPLIBOB HAMOPHbIX BOA, B OTKPbITHIE UMW NOA3EMHbIE FOPHbIE BbIPAabOTKU.

3abypuBaHne CaMOM3NMBAIOLMXCS CKBaXWH criedyeT MNpou3BOAWTbL C MOBEpPXHOCTW 3emnu, ¢ Gepm Ha GopTax
KapbepoB (pa3pes3oB), C MOAOLIBbI OTKPbITbIX MMM MOA3EMHbIX BblpaboTok. CkBaxuHa OormkHa ObiTe 3arnybneHa B
Hanbonee BO40OOWIBHYIO 30HY BOAOHOCHOTO CIOSl, COAEPKALLLEro HanopHble BoAkbl.

2.15. Topu3oHTanbHble CaMOW3NMBAIOLWMECH CKBaXWHbl, YycTpauBaemble C ©Gepm Ha oTKocax, cregyeT
npegycMmaTpvBaTtbh B MOAOLUBE BOOOHOCHbBIX CNOeB BOMM3W UX KOHTakTa C BOAOYMOPHbIMW CMOSMW UMM B MecTax



COCpefoTOoYeHHON unbTpaumnm Ans npeaoTspalleHns cydgo3MoHHOTrO BblHOCA MOPOAbl Yepe3 OTKOChbl OTKPbITbIX
BblpaboToK.

[opr30oHTanbHbIe CKBaXMHbI HA OTKOCaX OTKPbITbIX BbIPAbOTOK AoMnyckaeTcs npeaycMaTpuBaTth kak BCoMoraTenbHoe
CpeacTBO MNPU HapPYXHOW BOAOMOHU3UTENBHON CUCTEME M3 CKBaXWH, O0OOpPYAOBaHHbIX Hacocamu, WM U3 CKBO3HbIX
unbTPOB (MM MpKU NPOTMBOMUNBLTPALMOHHON 3aBece) , a TakKe B KayeCTBE OAHOMO M3 OCHOBHbIX CPeACTB Ans
noaaepXaHuss CoO CTOPOHbI MOCTOSAAHHBIX GOPTOB BbLIPAOOTKM MOHMKEHHOrO YPOBHSA MOA3EMHbIX BOA, OOCTUMHYTOrO C
NMOMOLLBIO APYTMX CPeAcTB (HanpuMep, OTKPbITOro BOAOOTNNBA).

2.16. B npoekTte cnepyeTt npegycmatpvBaTb NMPUMEHEHVWE B MOA3EMHbIX BblpaboTkax CaMOM3NMBAIOLLMXCH CKBAXUH
(BOCCTaIOLMX, HUCXOOALWMX MU FOPUSOHTArNBbHBIX — B 3aBUCMMOCTU OT TMAPOreonorM4ecknx yCroBun) AN ycuneHus
ApeHupyloLert cnocobHOCTN camMoln BblpaboTkM, a Takke ANS BOAOMOHWXKEHWS B BOAOHOCHBIX Nopodax M Cnosx,
OTAENEHHBIX OT BbIpaboTKy BOAOYNOPHBLIMM NPOCIONKaMU 1 CROSIMWA.

2.17. Tpn ropusoHTanbHOM 3arneraHnM BOAOHOCHLIX CROEB AOMycKaeTcs npedycmaTtpuBaTb WCMONb3oBaHve Ans
BOAOMOHWXEHWS fy4eBblX BOS03a00OpPOB, COCTOALMX W3 LUAXTHbIX KOMOALEB C YCTAHOBMIEHHbIMW B HUX Hacocamu, u
3abypvBaembIx M3 KOnodueB Ny4veBbIX (pagvanbHbiX), Kak NpaBurio, FOPU3OHTanbHbIX (2 nNpyM HeobxoAMMOCTM — U
HaKMOHHbIX) CAMOUN3MMBAIOLLIMXCS CKBAXUH.

2.18. Boponornowarowne CKBaXuHbl criedyeT npegycmatpveaTb NPV 3aneraHun BOAOMPOHWLAEMOro  Cros,
MMEIOLLEro BbICOKYHO MOrMOLLAIOLLYI0 COCOBHOCTb, HIKE OCYLLIAeMOro Criosl.

UrnoounbTPbI

2.19. B coctaBe BOAOMOHU3NTENMbHBLIX CUCTEM OTKPbITBIX W MOA3EMHbIX BbIPAbOTOK crnegyeT MpUMEHATb
UrnounbTPbI:

rnerkue, He UMetoLwNe MHANBUAYanNbHbIX BOAONOABEMHUKOB U COEAMHSIOWMNECS C LieHTpanbHON HAaCOCHON CTaHuMen
o6LWmM (ans rpynnbl UrMomnbTPOB) BCAChIBAKOLLMM KOSNIEKTOPOM;

3XEKTOpHble, CHabXeHHble KaXAbli WHOAMBMAYANbHbIMWU 3XKEKTOPHbIMW BOAOMNOABEMHUKAMW W COEAUHEHHblE C
LeHTPanbHOM HAaCOCHOM CTaHumen obwum (4ns rpynnsl MrModunbTPOB) HANOPHBIM Y BOAOOTBOAALLMM BOAOBOAAMMU;

BaKyyM-KOHLIEHTPUYECKNE, CHabXeHHble KaxXabll  WHAMBUAYaNbHbIMA  DKEKTOPHBIMW  BOAONOABEMHUKAMU U
COeAUHEHHbIE C LieHTPanbHON HAaCOCHOM CTaHUMeN HanopHbIM U BO4OOTBOASALLMM BOSOBOAAMMU.

2.20. Nerkne mrnocunbTpOBbIE YCTAHOBKM (rpaBUTaLMOHHOrO BogonoHwkenus (Tuna JINY) cnegyeTt npumeHsTb B
OCHOBHOM B COCTaBe BHYTPMKapbepHbIX CUCTEM 3aluMTbl (a Npu HeobxoAMMOCTM — U B NOA3EMHbIX BblpaboTkax) npu
TpebyemMon rnybuHe MNOHMXKEHUA YPOBHS MOA3EMHbIX BOA A0 4-5 M (Mnu Ha Gonbluyto rmybuHy — € NpuMeHeHneMm
APYCHBIX CUCTEM) B FOPHbIX nopodax C koadduumeHtammn duneTpaumm 5 — 50 m/cyT — 6Ge3 ob6Cbinku BOKpyr
nrnounbTpoB, 2 — 5 M/CYyT — C nec4aHo-rpaBMNHON OBCLINKOM BOKPYr UrMOGWLTPOB Ha BCHO BbICOTY BOAOHOCHOIO
cnos.

2.21. Jlerkme urnounbTPOBbLIE YCTAHOBKW BaKyyMHOro BOAOMOHWxeHus (Tunos YBB, YB3M u gp.), aKeKkTopHble
UrnounbTPOBbLIE YCTAHOBKM (Tuna 3W) M yCTaHOBKM C BaKyyM-KOHLEHTpUYECKMMK BogonpuemHukamu (tuna 3BBY)
cnepyeT NPUMEHsITb, Kak NpaBumo, Ans BOSOMOHMXEHUS B FOPHbIX nopodax ¢ koadduumeHToM dunbTpaumm meHee 2
m/CyT.

2.22. B npoekte cnegyeT npefycmaTpvBaTb MOrPYXEHWE NErknx N DKEKTOPHbIX WUrMounbTPOB, Kak MpasBwumo,
rMapasnuyeckum  crnocobom; npu  HeobxoAMMOCTM MNepeceveHUs MNerkuMyM U - KEKTOPHbIMKU - urnodunbTpamu
TpyOHOpas3MbIBaeMblX MOPOA4 W BO BCEX CryyasX MOrPYXEHWs B OCyLIaemyt TOMLy BaKyyM-KOHLIEHTPUYECKMX
BOAONPMEMHUKOB A5 HUX cnedyeT npegycMaTpusaTte BypeHue CKBaXuH.

B kavecTtBe maTepuana obcbinku MrnodunbTPoOB criegyeT NPUMEHHATL NECOK ¢ YacTuuamu agnameTpom 0,5-2 mm.

2.23. PasmelleHne urnounbTpoB criefqyeT NPOeKTUPOBATh B BUAE KOHTYPHbBIX UMW MTMHEWHbBIX CUCTEM.

2.24. Tpy NpoekTpoBaHUM MrnoUNbLTPOBBLIX CUCTEM ANA paboTbl B YCNOBMAX OTpMLUATENbHBIX TEMNepaTyp Bo3ayxa
cnepyeT npeaycmaTtpyBaTh yTenneHne Tpy6onpoBOAOB Y HACOCHBIX CTaHLMA.

2.25. Tlpn  NpoOeKTUpOBaHUN 3NEKTPOCHaBXeHWA UrmoduNbTPOBLIX YCTAHOBOK Heobxoaumo cobnogaTe Te e
TpeboBaHus, YTO 1 ANA CKBXUHHBIX HACOCOB (CM. 06513aTenbHOe NpUIoXeHne 2) .

OPEHAX

2.26. B npoekTax cuctem 3aluTbl FOPHbIX BbIPAabOTOK OT NOA3EMHbIX
BOA credyeT npedycMaTpuBaTth NPYMEHeHWE MacToBbIX, TPaHLEHbIX, TPyOUaTbiX APeHaxen N NOA3EMHbIX APEeHaXHbIX
BbIpaboTOK (ranepewiHbIX ApeHaxen).

2.27. TnactoBble [ApeHaxu criegyeT npedycMaTtpuBaTb B OTKPbITbIX BblpaboTkax Ans npenoTBpalleHus
CcydO3NOHHOrO BbIHOCA W pa3pyLLEHUsi TOPHbIX MOPOA, KOrAa Henb3s UM 3KOHOMUYECKN HelenecoobpasHo MONHOCTbIO
npefoTBpPaTUTL BbiCayMBaHUE NOA3EMHbIX BOA, Yepes OTKOCHI, a Takke ANns APEHUPOBaHNS BHYTPEHHMX OTBamnoB.

HeobxogmMmocTb ApeHaxa OTBanioB U €ro KOHCTPYKTMBHOE peLleHWe yCTaHaBnMBalTCA COBMECTHO C pelueHueM
TEXHOMNOrMM OTBanoobpasoBaHNs M OpraHM3aumen NMOBEPXHOCTHOrO CTOKa, C y4eTOM XapakTepa nopof B OCHOBaHUM
OTBanoB U APYrMX MECTHbIX YCIOBUN.

2.28. TpaHwenHble ApeHaxu (OTKPbITblE TpaHWeW W KaHaBbl) AONYCKaeTCA MNPUMEHSITb B KayecTBE HapyXXHbIX
BOZOMOHU3NTENbHBLIX YCTPOWCTB (B OCHOBHOM JIMHENMHbIX) @ BEPXHUX BOAOHOCHBIX CMOSAX, B BUAE NepenoBbiX TpaHLIen -
Npu BCKPbITUM MECTOPOXAEHUS OTKPbITEIM CNOCO60M 6e3 Hapy>KHbIX BOAOMNOHU3NTENbHBIX YCTPONCTB U B BMAA KaHaB Ha
6epmax (nnowagkax) 6opToB kapbepa (paspesa).

KaHaBbl Ha 6epmax BHYTpU kapbepa (paspesa) criegyeT OfHOBPEMEHHO MCMOMb30BaTh AN OTBOAA NOBEPXHOCTHbLIX
BoA. CeyeHne kaHaB JOMKHO yaoBneTBopATb TpeboBaHusMm pasg. 5.

Boay, cobupatoLlytocs B TpaHLlesix U KaHaBax, HeobxoAMMO OTBOAMTbL CaMOTEKOM 3a Mnpederibl KapbepHOro nons K
MecTy cbpoca pyaHUYHBIX BOA UMW K KapbePHbIM BOAOCOOPHMKaM MO BHYTPUKapbePHON BOAOCTOYHOMW CeTU.



2.29. TpybuaTbii ApeHax crniegyeT npegycmaTtpyBaTh Npu NPOTsXKeHHOW No dpoHTy 6opTa kapbepa (paspesa) NuHUK
BbICa4MBaHWsA NOA3EMHbIX BOA Ha OTKOChI B ManoyCTOMYMBBLIX MOPOAAX, 3aneratoLmx Haj BOAoYNopoMm.

TpybyaTtbin AgpeHax Heobxoaumo BpesaTb B BOAOYMOPHbIE CrOW, C TeM 4YTODObl MOMHOCTLIO MepexBaTuTb MOTOK
NOA3EeMHbIX BOA, Ha4 BOAOYMNOPOM.

2.30. MNop3semHble ApeHaxHble BbIpaboTku (ranepeviHblin ApeHax) NpoXo4HOro M NonyrnpoXO4HOro CeveHun cnepyet
NPUMEHSTb ANS HEMNOCPEACTBEHHOIO APEHNPOBAHNS OKPYXaloLen 1X TOMNLM NOPOA Ui AN BOOOMOHWKEHUS B BbilLe- 1
HKenexalumx BOAOHOCHBIX CrOsSiX C MOMOLLBIO CKBO3HbIX (bunbTpoB M 3abypuBaembiX M3 camux BblpaboToK
BOAOMOHN3NTENbHBLIX CKBaXWH, paboTalolwmxX Kak CamMou3nuBalOWMECS UMM Kak BakyymHble (cM. n. 2.32), a npu
HeobxoanMoCTM 1 obopyayeMbIX MHANBUAYANbHLIMWU HACOCaMM.

Mpn noasemHon paspaboTke MOMEsHbIX WMCKOMaeMmblX [AONycKaeTCs B KavecTBe ApeHaxHbIX npegycMaTpuBaTtbh
MCMOb30BaHNE OCHOBHbIX FOPHbIX BbIPAbOTOK, B KOTOPbLIX AN 3TOr0 AOMKHbI ObITb 3aNPOEKTUPOBaHbI KAHABKU UMW NTOTKN
ANsi CToKa BoApbl.

B noasemHbIX ApeHaxHbIX BbipaboTkax (M B OCHOBHbIX BbIpaboTKkax, MCMOMb3yeMblX B KAYeCTBE ApeHaHbIX) crieayeT
npegycMmaTpmBatb Xo4KU Ans COOMKM CO CKBO3HbIMW (bunbTpamu M HUWKM AN 3abypuBaHusa BOAOMOHU3UTENbHLIX
CKBaXWH, €CMy NPOEKTUPYETCa NX MPUMEHEHNE.

MoasemMHble ApeHaxHble BblIpaboTkn [onyckaeTcs NPOeKTUpoBaTb ANS 3aluTbl Kak LUAXTHOrO, Tak U KapbepHOro
nons, NPUMEHSAS X BO BHELUHWX (KOMbLIEBbIX, HEMOMHOKOMbLEBbIX U JIMHENHbIX) BOAOMOHU3UTENbHBIX CUCTEMAxX WNu
pacnonarass B BMAE CUCTEMAaTMYECKOrO ApeHaxa HWXKe OTKPbITbIX BblpabOTOK MMM B CUCTEME TFOPHbIX BbIpaboTOK
LLIAXTHOrO Mons.

B noasemMHbIx gpeHaxHbIX BbipaboTkax, B KOTOpbIX OyAyT MpoM3BOAMTLCA IKCNnyaTtaumoHHble paboTbl (Hag3op 3a
CKBO3HbIMW (bunbTpamu, GypeHvne BOCCTalOWMX CKBaXWMH M T. M.) credyeT npepycmaTtpvBaTb CUrHanusauuoo Ans
OMOBELLEHMSA HAXOAALWMXCA B HUX NIOAEN B CyYae aBapum B cUCTEMe BOAOOTNMBA U Npu HEOBXxoauMoCTh TenedoHHYI0
CBS13b C AMNCNETYEPCKUM MYHKTOM.

Mpu npoekTMpoBaHWM ApeHaxHbIX BbipaboTok Heobxoaumo cobntogats TpebosaHns CHull 11-94.80.

BAKYYMHOE BOOOMOHMXEHUE

2.31. BakyymHOe BOLOMOHWXEHUE criedyeT npeaycMaTpuBaTbh A5 CHWKEHUS YPOBHSI MOA3EMHbIX BOL B TOPHbIX
nopogax ¢ koacdpduumeHtamn cunbtpaumum 0,1—2 M/CyT U ANs NOMHOro nepexasarta NpUToka NoA3eMHbIX BOA K FOPHbIM
BblpaboTkaM (MOHWXEHMA 0O BOAOynopa).

2.32. BakyymHOEe BOLOMOHWXEHWE credyeT NPOeKTUpOBaTb C MPUMEHEHMEM BaKYYMHbIX CKBXKWUH C MOMPY>XHbIMU
HacocamMu, KEKTOPHbIX WrMOMUNbTPOB, BaKyyM-KOHLEHTPUYECKUX CKBaXWH W Nerkux UrnounbTpoBbIX YCTaHOBOK
BaKyyMHOro BOJOMOHWXEHUS, a Tawke 3abypmBaembiXx M3 MNOA3EMHbIX BblpabOTOK BOAOMOHM3UTENbHBIX CKBaXWH C
NOAKMIOYEHNEM K HM arperaTtoB W1 KONNEeKTOPOB YCTAHOBOK BAKYYMHOIO BOAOMOHWXEHUS UMK APYTMX BaKyyMHbIX CUCTEM.

2.33. lNMpu npoeKkTMpoBaHUN BaKyyMHOrO BOAOMOHWXEHUS creayeT yuuTbiBaTb MOBLILIEHHYD OMacHOCTb BbIHOCA B
CKBaXWHbI U UINOUNbTPbI MENKUX YacTuUL, U3 OCYLLIAEMbIX FOPHbIX MOPOA U NpeaycMaTpuBaTh BO BCEX CIyyasix NecyaHo-
rpaBuiiHy0 OBCbINKY hUNbTPOB, YOOBMNETBOPSAOLWYHD TpeboBaHMAM 006513aTeNbHOro NPUIOXEHNS 2, C MPUMEHEHMEM NPU
HEeOBX0ANMOCTU KOP3MHYATBIX U KOXKYXOBbIX (PUIbTPOB.

2.34. dunbTpbl CKBAXMH B OTKPbITbIX FOPHbIX BbIpaboTkax Ang NnpeaoTBpalleHnst Ype3amepHO 60MbLIOro NoCTynieHus
BO34yxa cnegyeT pasMellaTtb Ha pacCTOSTHUM OT OTKOCOB HE MeHee TOrLMHBI ocyLuaeMoro crnos, Npu cooTBeTCTBYOLWEM
060CHOBaHUM 3TO PacCTosHNE MOXET ObITb COKpaLLEHO.

OKono  BEpXHUX  yyacTKOB HaadunbTpoBbiX TpyOG crnegyeT ycTpavBaTb  TaMMOHbl U3 YMMOTHEHHOrO
cnabonpoHMLaemMoro rpyHTa (CyrnHKOB, FMWH).

2.35. MNpu NpoeKkTMpOBaHUN BaKyyMHbIX CUCTEM ANS CO34aHuA TPeOyeMOro MOHWXEHUSI YPOBHS MOA3EMHbIX BOA B
cnyyae 3aneraHusi Bogoynopa, 6rnmM3koro K nogoLlBe ropHoM BbIpaboTku, 1 Arsi NONHOIO nepexeaTta npuToka NoA3eMHbIX
BOA K COBEpLUEHHbIM MO CTEMeHW BCKPbITUS BOAOHOCHOrO Crnosi BblpaboTkam uNbTPbLlI cnegyeT pasmMeluatb
HenoCpeaACTBEHHO Y KPOBIM BOAOYMOpa.

Mpy HEOBXOQUMOCTU CHUXKEHWSI HAaNoOpPOB B BOAOHOCHbLIX CMOSX CMIOUCTOM TOMLWM UMW ANsi MOSTHOTO UX OCYLUEHUS B
30He, npunerawLLen K BblpaboTke, punbTpbl CKBaXWHbI CneayeT pasmellatb B Npefenax BCeX CroeB, MOAnexalnx
OCYLLEHUIO.

2.36. CncTembl U3 BaKyyMHbIX CKBa>KWH B OAHOPOAHOM BOAOHOCHOM Croe crneayeT npegycmatpuaTe npu Tpebyemom
CHVXXEHUN YpOBHA noa3emHbix Bog Ao 20 M. lMpu cnovMcToM CnoXeHuu ocyllaemMon TOMNWW (Hanuuum B Hew psga
BOZIOHOCHbIX CroeB, pasobLUeHHbIX BOAOYMOPHLIMY CrOSMM), @ TakkKe B 3aKpbITbiIX (OrpaHWYEHHbIX HEMPOHMLAEMbIMU
KOHTYypamu) Crnosix 0NycKaeTCst NPUMEHSITb BaKyyMHble CKBaXWHbI rnybuHon o 100 m 1 6onee.

2.37. MuvHuManbHbIi ypOBEHb BOAbI B BaKyyMHOW CKBaXWHE [OMmkeH obecneyvBaTtb 3aTonfieHne Hacoca,
poctaToyHoe anst ero paboTel 6e3 cpbiBa OTKa4ku, B COOTBETCTBUM C TpebOBaHWAMU 3aBOAA-U3rOTOBUTENSA U C Y4ETOM
Bakyyma Haj AWHaMU4yeckMM YpOBHEM BOAbl B CKBaxuHe. MakcumanbHbIi YpOBEHb [OIDKEH COOTBETCTBOBaTb
NPOEKTHOMY Hamnopy B CKBaXXWHe.

2.38. YCTaHOBKM C 3KEKTOpHbIMWU urnodunbTpaMmm [onyckaeTca npegycMmatpveaTb B MNpPOeKTe AN BaKyyMHOro
BOZIOMOHWXXEHNSI MPU NMOHWXEHUW YPOBHSI MOA3EMHbIX Bog A0 12M (Npu Hagnexaiiem o6ocHoBaHun — o 20 m), cumTas
OT YPOBHSA MOHTaXa YCTaHOBKM.

2.39. YcTaHoBKU M3  BaKYYM-KOHLEHTPUYECKMX CKB&XWUH C  3KEKTOPHbIMU  BOAOMOABLEMHWMKaAMU cneayeT
npegycMmaTpvBaTtb AfS OCYLIEHUS CMOUCTbIX TOSMLW, MNPEeACTaBMEHHbIX BOLAOHOCHBIMW CMOsIMU, Pa30bLUEHHbIMU
CYIMHUCTBIMUW U FIIMHUCTBIMW MPOCNOAMM, B Npeaenax rinyouH BogonoHWwkKeHns oo 20 m.

2.40. Jlerkme vrnodunbTpOBLIE YCTAHOBKN BaKyyMHOro BOAOMOHWXEHUA cnefyeT npegycMaTpmBaTb ANA OCYLUEHUA
6e3HanopHbIX M HAaNOPHbIX BOOOHOCHbLIX CIOEB MPU MOHWKXEHWUN YPOBHS MOA3EMHbIX BOA A0 6—7 M OT YPOBHSI MOHTaxa



yCTaHOBKM. [Tpn HEOGXOAMMOCTU MOHWXKEHWS YPOBHS NOA3EMHBIX BOA, Ha 6onbLuyto rmybuHy gonyckaeTcs NpoekTMpoBaTb
SIPYCHble BOOOMOHM3NTENbHbIE CUCTEMbI C UCNOMNb30BaHNEM YyCTaHOBOK Tvna YBB.

YCTaHOBKM BaKyyMHOrO BOLOMOHWXEHWUSI JOMyCKaeTcs npegycMaTpyBaTb B KayecTBe BCMOMOraTernbHOro cpeactsa
npu BCKPbITUWN OTKPbITbIX BbipaboTok 1 Ans otbopa BoAbl 1 BO3AyXa U3 CKBaXMWH, 3abypuBaeMbiX 13 NoA3eMHbIX FOPHbIX
BbIpaboTOK.

2.41. Tlpy NPOEKTMPOBaHMUN OCYLLEHUS NECHYAHO-TITMHUCTBIX MOPOA C Ko3dmumneHToMm dunbTpauum Ao 2 m/CyT AnvHy
urnocmnbTpoB yctaHoBok Tuna YBB cnegyet npegycmartpuBatb He Gonee 7,5 M, B nopogax ¢ Ko3dpdpuUUMEHTOM
dunbTpauun ceeiwe 2 m/cyt —8,5-9 m.

2.42. Pac4yeT BaKyyMHOro BOJOMOHMXEHUA HeoOXOAMMO MpOou3BOAWTb C Y4ETOM HEeyCTaHOBUMBLLUENCS bunbTpauun
BOAbl NPY MOCTOSAHHOM Hanope.

Mputok BO3dyxa K CkBaxuHe (MrnodwunbTpam) AonyckaeTcs onpenensts no ¢opMynam YCTaHOBMBLUEWCS €ro
dunbTpaumn.

HABNIOOATENbHbIE CKBAXXUHbI

2.43. Tpn npoeKkTMpoBaHUN pa3melleHns HabnogaTenbHbIX CKBaXKMH HEOBXOAMMO yunTbiBaTb, YTO HabnwaeHus 3a
PEXUMOM 1 XapaKTepucTMKamm NoA3eMHbIX BOA AOMKHbI OXBaTbiBaTb BCIO TEPPUTOPUIO, HA KOTOPON BO3MOXHO BMUSAHNE
BOZOMOHWXEHNS B TEYEHME BCErO Pac4eTHOr0 CPOKa aKChnyaTauum MeCTOPOXOEHNS.

2.44. Tlpn Hanumuuu B pawoHe HabNAEeHWA HECKONbKMX OCyLlaeMblX BOAOHOCHBLIX CNoeB HabniogaTternbHble
CKBaXMWHbI, OTAeNbHble Mbe30oMeTpbl UM AAT4YMKM YPOBHA HEOOXOAMMO npegycmaTpuBaTtb BO Bcex crosix. Crnepyet
npeaycMaTprBaTh HAPYXHYIO M3ONALMIO KaXA0ro nee3omMeTpa (Mnu gatymka ypoBHS), yCTaHOBIEHHOIO Ha onpeaeneHHon
OoTMeTKe, OT APYrMX FOPU3OHTOB N BOJOHOCHbIX CrioeB. [lomkHa bbiTb 0b6ecneyeHa BO3MOXHOCTbL 0TOopa Npob noa3emMHbIX
BOZ, HA XMMUYECKMI aHann3 ¢ pasnuyHbIX MO BbICOTE YPOBHEN BOAOHOCHbLIX CIOEB.

2.45. HabniogaTtenbHble CKBaXWHbI cneayeT npedycmaTpuBaTbh BO BCEX PaCYETHbIX TOYKaX, rae NOHMXKEHUE YpOBHS
NOA3EMHbIX BOA MPUHUMAIOCh B Ka4eCTBE MCXOLHOW BENMUYMHBI UMW ONpeaensiocb pacyeToM.

HabniopaTtenbHble CKBaXXWHbI cneayeT pasMeluaTb Ha yyacTkax C XapaKTepHbIMW MMApPOreonormyeckuMm yCrioBusaMu,
yyYnTbIBass PacnonoXeHne WCTOYHMKOB 3arps3HeHWst (XBOCTOXPaHWUNWLL, rMApoOTBarioB M Ap.), NMUTAHUS U Pasrpysku
(noBepXHOCTHBLIX BOAOTOKOB, BOAOEMOB W Ap.) NOA3EMHbIX BOA,.

Mpy OTHOCUTENBHO MPOCTbIX MMAPOreoNnorM4YeckMX YCrnoBuaxX AonyckaeTca pasMellatb HabnogatenbHble CKBaXWUHbI
no cteopam (nydam). Jlyun HabnogaTenbHbIX CKBaXWH criefyeT HasHayaTb:

npu nonorosaneralwmnx BOAOHOCHBIX CMOSX — MO  HanpasfeHWo NOTOKa WM B KpecT MnoToka (MpMpoAaHoro), B
HanpaBneHun Haubonee BepOATHbIX obnacTe’ MNUTaHWS M COCEAHMX CUCTEM BOLOMOHMKEHUS (BOAOCHaOXeHWs,
BOZ0OTNMBA);

npu KpyTonagawLmx BOAOHOCHBIX CIOSX — MO NPOCTMPAHUI0 M B KPECT MPOCTMPaHUS CrioeB, B HanpasneHun
BEPOATHbLIX MCTOYHUKOB MUTaHNSA U COCEAHUX CUCTEM BOOOMNOHMXEHUS (BOAOCHabxeHns, BOAOOTNNBA);

NPV NPOTSKEHHBIX (TMHENHbBIX) CUCTEMAX — MEPNEeHANKYNSPHO OCU CUCTEMBI.

B MpOeKTe KOHTYPHOW BOAOMOHM3WUTENbHON CUCTEMbI CriedyeT npedycMaTpuBaTb He MeHee [AByX Iydvew
HabnogaTenbHbIX CKBaXXUH U NPUHUMATb HE MEHee OBYX CKBaXXWH Ha Nyve, U3 KOTOPbIX O4Ha — Ha KOHType, a BTopas -
BHe ero B BbIOpaHHOWM pacyeTHON TouKe.

Mpu GonblmMx pa3mepax 30HbI BIUSHUS KOHTYPHOW BOOOMOHM3UTENBHOW CUCTEMbI YMCMO CKBaXWH Ha ny4ve B
MHTepecyloLLeM BOAOHOCHOM Crioe crieayeT NpuHUMaTh OT Tpex A0 NSTW, pacrnonarasi nepByto Ha KOHTYpe.

3. BOOOOTNMB U3 NOPHbIX BLIPABOTOK

3.1. B npoekTtax cucTteM 3awuTbl crieqyeT npefycMatpuBaTb YCTPOWCTBO HACOCHBIX CTAHUMI AN OTKAYku BOAbl
HEenocpeaCTBEHHO M3 FrOPHbIX BbIpAabOTOK, KOrAa HEBO3MOXHO UMK HelenecoobpasHo OTBECTU NOCTYNatoLLyo B HUX BOAY
CaMOTEKOM.

3.2. [pun npoekTnpoBaHnM criegyeT pasnmyaTb HOPMarbHbIN U MaKCMMarbHbIA MPUTOKN K HACOCHBIM CTaHLMSIM.

HopmanbHbI NPUTOK K HACOCHBIM CTaHLUMAM crnaraeTcsl U3 NpPUToKa NoA3eMHbIX BOA, ONpeaensieMoro Ha OCHOBaHWM
rmgporeosiorn4ecknx pac4yetoBs, U cuctemMaTun4eckm pacxo,qyemoﬁ B FOPHbIX BblpaGOTKaX BOAbl HA TexXHonorn4yeckne un
ObITOBbIE HYXAbI (NblNenogaBneHne, TMApPOMEXaHn3aLmo u ap.) .

MakcumanbHbIN NPUTOK K HACOCHbIM CTaHUMAM onpepgendeTtcda CyMMupoBaHMeEM BeNIMYMH HOpMaribHOro nputoka u
onpenensieMoro B COOTBETCTBUM C YyKaszaHWsAMU pash. 5 npuTtoka MOBEPXHOCTHLIX BOA, OOpasylowwuxcs 3a cyeT
amoccpeprlx 0ocafKos, BbiNagakownx HenocpeacTtBeHHO Ha nnolaab Kapbepa Unm waxTHOoro nong.

3.3. HacocHble cTaHuuM C CymMMapHOW MOLLHOCTbIO pabodero u pesepBHbIX HacocoB cBbiwe 100 kBT cnegyet
NPOEKTUPOBAaThb, Kak NpaBuno, B 6roke ¢ aNekTponoacTaHUUsIMU.

3.4. B npoekTax cnegyeT npeAycMaTpuBaTh rMaBHble, yHacTKOBbIE U NepPeKaYHble HACOCHbIE CTaHLUK, @ Ha Nepuoa mux
CTpouTenbCTBa — BPEMEHHbIE. Kpome TOro, HGOGXO,CI,I/IMO npegycmatTpmBaTb nepeaBuiXHble UM NepeHOoCHble HACOCHbIe
YCTaHOBKM AN UCNOMb30BaHUsi UX B NpU3aboiHbIX U APYrMX MecTax no Mepe HeobXxoanMOoCTH.

3.5. HanopHble Tpy6onpoBoabl AOMKHBI ObITb paccynTaHbl HA MONHY NPOU3BOAUTENBHOCTb HACOCHOWM CTaHLMK.

B npepenax ropHbix BbIpabOTOK AS HACOCHbIX CTaHUWKA crnepyeT npedycmatpuBaTh, Kak nNpaBurio, He MeHee ABYX
HanopHbIX Tpy6onpoBonoB. OAWH HaMopHbIM TpyGonpoBoa AOMNycKaeTcst NpeaycmaTpuBatb A5 Y4acTKOBbLIX HACOCHbIX
CTaHLI,I/II7I, a TakxkKe gngd rnaBHOM KapbepHOI7I HacoOCHOM CTaHUMK B cny4yaB BO3MOXXHOCTU NoATONNEHNA HUXKHEro ropu3oHTa.

Mpu HannumMm Gonee ogHoOro HanopHoro TpybonpoBoaa oTkayka HopMarnbHOro NpUTOKa AoMmkHa obecneynBaTbCs Npu
OTKIMKYEeHUN OOHOIro U3 HUX.

3.6. PasmelyeHve Ha HanopHbIX M BcacbiBalLWMX TpyOONMpoOBOAAX 3anopHOW apmaTypbl AOMMKHO obecneyvBatb
BO3MOXHOCTb 3aMeHbl UMM peMOHTa NoBGoro U3 HacocoB, 06paTHLIX KNanaHoB, a Takke OCHOBHOW 3anOpHON apMaTyphbl C



obecneyeHnem HenpepbIBHON OTKaYkM HOPMarnbHOro MpuTOKa W paboTbl Kawgoro Hacoca Ha mobon HamopHbIN
Tpybonposoga.

CkopocTb BOAbl BO BcacbiBalOLEeM W HanopHom TpybonpoBodax, Kak MpaBwumo, He [OrbkHa MpeBbluaTth
cooTBeTCcTBEHHO 1,5 1 3 m/c.

3.7. lpn npoekTMpoBaHUM BOAOOTIIUBHLIX COOPYXXEHUA criefyeT MPUMEHATb TEXHOMOrMYeckne Cxembl U
obopydoBaHve, MO3BONAOLWIME MEXaHW3NpPoBaTb MOHTaXHble paboTbl WM OYMCTKY emKocTeW (BOOOCOOPHMKOB,
ocseTnuTenen, 3ymndoBs, KaHaBOK U T. M.).

BOOOOTIINB N3 OTKPbITbIX BbIPABOTOK

3.8. B npoekte AomxHO 6bITb MpeaycMOTPEHO YCTPOMCTBO CEeTW BOAOCTOKOB M COPOCHBLIX NuHWMIA Ana cbopa u
OpraHn30BaHHOIO OTBOAA MOCTYMNALWMX B BbIpaboTK NOA3EMHbIX U MOBEPXHOCTHBIX BOA K BOAOCOOPHMKaM 1 3ymndam y
HACOCHbIX CTaHUMN. BogocTokn u cOpocHbIe NMMHUKU OOMMKHbI ObITh paccynTaHbl HA MakCUMaribHbIA MPUTOKM U OTBEYaTb
TpeboBaHusM pasg. 5.

3.9. MaBHble HacoCcHble CTaHuMK (CTauuoHapHbIe UNK NnaByyne) ¢ BogocbopHukamu cnegyeT pacnonaratb C y4eToM
NOropM30OHTHbIX MPUTOKOB MOA3EMHbIX BOA, Nrnowaan Bogocbopa NOBEPXHOCTHbIX BOA UM obecnevyeHust MUHMManbHbIX
3aTpaT Ha BOAOOTNVMB.

3.10. YyacTkoBble HacoCHble CTaHUuuM (CTauuoHapHble, NepeaBwXHble, MnaBydYMe) C BoAoCOOpHMKaMu,
oTKauuBawllMe BoOYy HEMOCPEACTBEHHO BO BHELUHWE BOAOOTBOAALLME YCTPOWCTBA WMNM B BOAOCOOPHUKM rNaBHbIX
HACOCHbIX CTaHLMIA, cnedyeT NpoekTMpoBaTh Anst 06cnyXnBaHMsa OTAENbHbLIX y4acTKOB Kapbepa (pa3pesa).

3.11. lNepenBwkHble UNN MEPEHOCHbIE HACOCHbIE YCTaHOBKM C 3ymndamu [ornyckaeTcs npegycMaTpvBaTth Anst
OTKa4Kky BOAbl U3 OTAENbHbIX M30NMPOBAHHbIX YHaCTKOB BbIpaboTKU.

HeobxoomMmocTb NnepekayHbIX HACOCHbIX CTaHUMIA B kKapbepe (pa3pese) ycTaHaBnmBaeTcs npu Bbibope obLer cxembl
KapbepHOro BOAOOTNINBA U BbINOSIHEHUN COOTBETCTBYIOLLNX TEXHUKO-IKOHOMUYECKNX PACYETOB.

3.12. BmMecTuMOCTb KapbepHbIX BOAOCOOPHMKOB, Ansi KOTOPbIX MO BO3MOXHOCTM HEOoOXoOUMO MCMonb30oBaTb
BblpaboTaHHOE MPOCTPaHCTBO, Y MMaBHON N KaXXAOW y4aCTKOBOW HACOCHbLIX CTAHUMI AOMKHA ObiTb, Kak NpaBumo, paBHa
obbemy pacyeTHOro CToka C COOTBETCTBYLWENn BogocOopHow nnowaan (cM. pasg. 5) 3a BbiueToM obbema BOAbl,
OTKa4yMBaeMoW 3a BpeMsi HanosnHeHus BoaocbopHuka.

B cnyyae HEBO3MOXHOCTU BbINOMHEHUST 3TOro TpeboBaHNsI B NPOEKTE AOMKHbI ObiTb NPeayCMOTPEHbI HEOOXoaUMbIE
MepOoNpUATUS, NO3BOMSAOLLNE BPEMEHHOE 3aTOMMEHME HWXKHUX paboumx rOpPU3OHTOB, M BOOOCOOPHMKM BMECTUMOCTLIO,
paBHOM He MeHee 4YeM 3-4acOBOMY HOPMaribHOMY MPUTOKY.

BmecTtumocTb 3ymndoB cnegyeT npuHMMaTh He MeHee 5-MUHYTHOW MakCMMarnbHOW Noaayy 04HOro M3 HacOCOB.

B BOOooOCOOpHMKax Q[OMMKHbI ObITb MPegyCMOTPEHbl OTCTOMHUKM ANsi OCBETNEHUA BOAbl M BO3MOXHOCTb WX
NnepuoanyecKon O4YUCTKN.

3.13. KapbepHbli BOOOOTNMB B KayecTBe OCHOBHOMO CpeacTBe 3awuTbl Kapbepa (paspesa) [onyckaetcs
npegycmatpusaTh npu cobniogeHum Tpedosanuii nn. 3 10.— 3.12 B cnegyrowmx cny4vasx:

B CKamnbHbIX WM MonyckanbHbIX MopoAax, koraa opraHusaumsi cbopa u yganeHuss nocTynawlwmx B BblpaboTKy
noA3eMHbIX BOA HE BbI3bIBAET OCMOXHEHUI NPU MPUHATLIX METOAAX U CUCTEMAX Pa3paboTKn MECTOPOXAEHWS;

B HackanbHbIX nopojax B Mepuop CTpouTenbCTBa WUnun yriybku kapbepa (paspesa) npy BeAeHWU FopHbIX paboT c
nepefoBbIMU TPAHLLEAMMN, 3arnybnsaemMbiMy HUXKE TOpU3oHTa BbIpaboTOK, Npu NOABOAHON pa3paboTke nopoa v B Apyrux
cnyyasix, Korga aTo He BbI3bIBAET OCIOXHEHWIN ANt NPUHATBIX CNocob0B pa3paboTkM MECTOPOXAEHWA.

3.14. CKopOCTb CHWXEHWS YPOBHSA BoAbl B BbipaboTkax B HacKamnbHbIX nopoaax (npy ux paspaboTke unm ocyLueHum)
cneayet npegycmartpuBaTtbh He Gonee 3Ha4YeHun, NpuBeAeHHbIX B Tabn. 1

Ta6nuua 1
Koadhdmument [Nonyckaemasi CKOPOCTb, CM/CYT, CH)XKeHUs1 B BbipaboTke
cunbTpaumm YPOBHS BOAbI NPU €ro riyouHe oT HEMOHUXEHHOTO YPOBHSI
nopoa m/cyT nog3eMHbIX BoA, M
Ao 5 5-10 10-20 cB.20
Oo 2 30 25 20 15
2-10 60 40 30 25
10-20 100 70 50 40
Cs. 20 120 90 60 50

3.15. lNMpu paspaboTke Nopoa cpeacTBaMu rMApOMEXaHN3aLMM OTKAYKy NOA3EMHbBIX U NMOBEPXHOCTHbLIX BOZ, NMOMHOCT bO
WITM YaCTMYHO JOMNyCKaeTCsl NpeaycMaTpuBaTh 3eMiecocaMmm, OTKaunBaOLWMMK Mynbny.

B 3aboe rmapomexaHuyeckon paspaboTku NPOEKTOM MOXET A0MycKaTbCs NOBbILEHHAs hunbTpaums NoA3EMHbIX BOS,
yepes OTKOChI BbIpaboTkKn, cnocobCTByOWAs pas3pyLUeHnto pa3pabaTbiBaemMon Nopodbl U HE co3patoLlas yrpo3bl obLen
yCTONYMBOCTM GOPTOB Kapbepa (pa3pesa).

3.16. Mpu nogTonNNEHUN HWXKHUX paboumx ropmsoHTOB (CM. N. 3.12), a Takke NpuM HEBO3MOXHOCTU obecneunTb
OOMyCTUMYIO0 BbICOTY BCACbIBaHWsSi HACOCOB MPU MX CTALMOHAPHOW YCTAHOBKE rMaBHbIE N Y4aCTKOBbIE HACOCHbIE CTaHUUM
cnenyeT npegycmaTtpuBaTth MraByyYyMu.

3.17. Yucno pabounx HAaCOCOB Ha MaBHbIX U Y4ACTKOBbIX HACOCHbIX CTAHLMSIX CrieqyeT onpeaensits B COOTBETCTBUM C
TpeboBaHuaMn "EuHbIX NpaBun 6e30MacHOCTM Mpu pa3paboTke MECTOPOXAEHWUA MOSE3HbIX MCKOMAEMbIX OTKPbITHIM
crnocobom", yTBepxaeHHbIX [ocropTexHaaszopom CCCP.

Mpy oTkayke MakcuMarbHbIX MPUTOKOB [OJDKHA MpegycmatpuBaTbCs  HenpepbiBHas  pabota Bcex paboumx
HaCcoCoB.



Uncno paboymx HacoCOB Ha NepeaBWKHbIX, MEPEHOCHBIX Y BPEMEHHbIX HACOCHbIX CTaHUMAX criedyeT NpuHMMaTh 13
pacyeTa HenpepbIBHON OTKaYkM HOpManbHOro NpUToka.

3.18. MNpun Hagnexalwem obocHOBaHWM JonyckaeTcs npeaycMaTpyBaTtb COPOC OCBETNEHHOW BOAblI B NOA3EMHYIO
APEHaxHylo cucTeMy unu B BogomnornoLjatolme crnou (¢ yyetom tpebosanuin pasg. 6). Copoc AomKeH NPon3BOANTLCS
yepes CKBaXWHbI, YWUCMO KOTOPbIX OMNpeAenseTcs pacyeToM, Mpu 3TOM pe3epBHble COPOCHbIE CKBaXKWHbI [OIMKHbI
cocTaBnaTb 25 % obLuero yncna.

C6poc kapbepHbiX BOA B MOA3EMHYIO [PEHAXHYIO CUCTEMY [OMKEeH perynupoBaTtbCs M COOTBETCTBOBATH
Npoun3BoANTENBHOCTU MOA3EMHON HACOCHOW CTaHLUK.

3.19. Tpyv NpPOeKTUpPOBaHUM HACOCHbIX CTaHUMN B OTKPbITHIX FOPHbIX BbipaboTkax Heobxogumo cobnogaTtb
TpeboBaHns CHulM 2.04.03-85 B 4acTu 41cna pe3epBHbIX HaCOCOB, LUMPUHBLI NPOXOA0B MEXAY BbICTYNALWMMM YacTamMu
HacocoB, TpybonpoBogoB W Asuratenen, yknagkM BcCacbiBaloWMX TpybonpoBoAoB, pa3MepoB MalLMHHOTO 3ana M
MOHTaXHbIX Nnowanok, rabapmToB NogbEMHO-TPaHCNOPTHOrO 060pyAOBaHMS.

BOOOOTIIUB U3 NOA3EMHbIX BbITABOTOK

3.20. Cxemy cTaumMoHapHbIX BOOOOTIIMBHbBIX YCTAHOBOK HEOOXOAUMO MPUHMMAaTh B 3aBMCMMOCTW OT OAHOBPEMEHHO
OENCTBYIOLNX MPUTOYHbBIX FOPU3OHTOB, MyOMHbI MX 3aneraHusi, pasmMepa LIaxTHOro (KapbepHOoro) nons, BenuyuHbI
NPUTOKOB NOA3EMHbIX, TEXHONOMMYECKNX 1 MOBEPXHOCTHbLIX BOA.

3.21. naBHble HacoCHble CTaHUUWM cregyeT pacnonaraTte y CTBOMOB C Havbonee HU3KMMU OTMETKaMu
OKOJIOCTBOIbHbIX BOPOB.

Mpu GONbLION NPOTSHPKEHHOCTM TFOPHbLIX BbIPAabOTOK M Korga Heobxooumo Mo YCnoBUsSIM BOAOOTBOAA LOMyCKaeTcs
OONOMHUTENBHO NpegycMaTpuBaTh y4acTKOBbIE CTALMOHAPHbIE HACOCHbIE CTaHLIMK.

3.22. Yucno paboumx HacocoB M KX ObLiee YNCMO C YYETOM Pe3epBHbIX U HAXOAALWMXCA B PEMOHTE B MOA3EMHbIX
HACOCHbIX CTaHUMAX HeobXoaumo onpenensaTb UCXOA4A M3 HOpMarnbHOro MpuTOKa M B COOTBETCTBMM C TpeboBaHMAMMU
LEOQNHbIX npaBun 6e3onacHocTy npu pa3paboTke pyaHbIX, HEPYOHbIX W POCCHIMHbIX MECTOPOXAEHUN MNOA3EMHbIM
crnocobom", yTBepxaeHHbIx ocroptexHagsopom CCCP, u [paBun 6e30nacHOCTM B YronbHbIX U CriaHUeBbIX LiaxTax”,
yTBepxaeHHbIX Munyrnenpomom CCCP u NocroptexHagsopom CCCP.

OTkayky MakcumanbHOro npuToka crnepyeT npefycMaTpvBaTbh C y4ETOM perynupoBaHusi cbpoca KapbepHbIX BOf B
NOA3EMHYI0 ApeHaxHyo cuctemy (cm n. 3.18).

3.23. [MaBHble M y4acTKOBblE HAaCOCHbIE CTaHUMM crneayeT NPOeKTMpPOoBaTh He3arnybneHHoro Tuna (kopnyca HacocoB
pacnonararoTcs Bbille YPOBHSA BOAbl B BOAOCOOPHMKE) ¢ 06paTHbIMU KnanaHaMu Ha BcacbiBaloLwmx Tpybonposogax npu
mx gnametpe Ao 200 MM, C YCTAHOBKOM BakyyM-HacCOCOB UK NOAKaYMBaAKOLLMX HACOCOB W 3arnybneHHoro Tuna (kopnyca
HacoCOB pacronaratTcs HWXe YpPOBHSA BoAdbl B Boae-cbopHuke) — npu guametpe cBbiwe 200 mm. [Mpu atom
3arny6neHHble HacoCHble CTaHUuM cnegyeTt npeaycMaTpmBaTh Kak NpaBumo, B CnaboTpeLLmMHOBaTbIX CKkanbHbIX Nopodax
npv npeaene Npo4YHOCTU Ha OAHOOCHOE CXaTuhe B BOAOHACHILLEHHOM cOCTosHMM cBbiwe 80 Mna v nputokax cebiwe 1000
M.

3.24. lpn NpOEKTUPOBAHMM HACOCHBIX CTaHUMN W SMEKTPONoACTaHUMA B  BOAOHOCHbIX MOpogax Heobxooumo
npegycMaTpmBaTb ApeHax Unv rmaponsonsauuio 1 TaMnoHaX oKpyXaroLwmux nopos,

3.25. B kamepax 3arnybrneHHbIX HacCOCHbIX CTaHUu Heobxooumo npegycmaTpuBaTbh pasfgerbHble  KaHanbl,
nepekpbITbie CbeEMHbIMU LMTaMK, O5is NPOKnagku TpybonpoBoAoB M kabenen, NpUsMKM M HAcoCbl ANs OTKA4Yku BOpA
Kanexa, a TaKke Bof Npv aBapusix BHyTPU HACOCHbBIX CTaHLUUN.

3.26. Mon kamepbl He3arnybneHHOM HAaCcOCHOW CTaHUuW crnegyeT npuHuMmaTtb He MeHee Yyem Ha 0,5 M Bbille ypoBHS
roJfIOBKU pPenbCOB B OKOMNOCTBOJIbHOM ABOpE.

3.27. TMpn uyucne HacocoB cBbiwe 10 pgonyckaeTcd ycTaHaBnuBaTb [ABa 3MEKTPUYECKMX KpaHa Aand
TPaHCNOPTUPOBaHNUSI U MOHTaxa 060pyaoBaHMsA, NPU 3TOM JOCTaBKy 060pyAOBaHUS B HACOCHYHO CrnefyeT OCyLecTBsATb
C OBYX NMPOTUBOMOSOXHbIX CTOPOH KaMepbl

3.28. BoposabopHble KonoALbl AOMYCKaTCa MHAMBUAYanbHbIE ANA KaX40ro Hacoca 1 rpynnoBble.

Mpu Yncne HacoCHbIX arperaTtoB B HACOCHOW CTaHLMU CBbILIE TpeX obLlee YMCno KonoaueB AOMKHO ObiTb HE MeHee
OBYX

3.29. lpn onpegeneHun BMECTUMOCTU BOOOCOOPHMKOB CriedyeT y4vuTbiBaTb BMECTMMOCTb NPeayCMOTPEHHbIX B
NpoeKkTe [OpeHaxHbIX BbIpabOTOK, BPEMEHHOE 3amnofiHEHWE KOTOpbIX BOAOW He BbI30BET MOATOMME-HUS OCHOBHbIX
BblpaboTok. CymMapHasi BMECTMMOCTb BOAOCOOPHMKOB [OIDKHA COOTBETCTBOBATb TpebOoBaHMAM HOPMaTUMBHbIX
OOKYMEHTOB, Yka3aHHbIX B M. 3.22, u CHulT 11-94-80.

3.30. Mpu 3HaumMTenbHbIX NpUTOKax BoAbl (CBbiwe 5 ThbIC. M3/q) B KayecTBe OCHOBHOW €MKOCTU BOOOCOGOPHMKOB
[OMyCcKaeTcsa MCMomnb30oBaTh CrneuuanbHble BbiIpaboTkM, KOTOpbIE creayeT NpoBOAUTbL NapaniierlbHO OCHOBHBIM FOPHbIM
BblpaboTkam Ha 6Gornee HU3kMX oTMeTkax. Kak npaBwuno, KpoBnsi BblpaboTkM-BOAOCOOPHUKA OOMMKHA ObiTb Ha YypOBHE
NOYBbl OCHOBHOW BbIpaboTKW. YKIMOHbI BbIpaboTOK HEOOXOAMMO BbIOUPATh C TakMM pacyeTom, 4YTobbl Boga no cborikam
MOrna nocTynaTb Ha rnaBHble OTKAaTOYHblE BbIPAbOTKM TOMBLKO NOCNe 3aToNMeHns BCeX BOOOCOOPHUKOB

B mecTtax conpsikeHuns BblpabOTKM-BOAOCOOPHMKA C KOMMEKTOPOM HACOCHOW CTaHuMK criefyeT coopyXaTb riyxyto
repMeTUYECKYH0 NepeMbIYKy C BOAOMPOMYCKHbIMU TpyGamu 1 perynmpyoLwmMm 3aaBukKamu.

3.31. Bce BbIXxoAbl U3 HACOCHbLIX CTaHUMIA B OKONO CTBOSbHbIA ABOP credyeT npegycmaTpuBaTtbh C repMeTU4ecKumu
ABepsiMM, paccunTaHHbIMK Ha gasnenne 0,1 MMa (1 KFC/CM3)

3.32. ina noA3eMHbIX HACOCHbIX CTaHLMIA NpW HearpeccuBHOW BOAE B NPOeKTax crieqyeT npefycMaTprBaTth 00bIYHbIE
LeHTpobexHble Hacockl. [py HanuMuMu noaseMHbiX KUCNOTHbIX Bog (pH < 5) cnegyeT npegycmaTtpvBaTtbh YCTaHOBKY
HacOCOB, apMaTypbl, TPYOONPOBOAOB M annapaTypbl aBTOMaTUYECKOTO YNPaBMNEHMS N3 KUCITOTOCTOMKUX MaTepuraros.



3.33. Kaxgbln Hacoc BpeMEHHbIX U CTaUMOHaPHBLIX HAaCOCHbLIX CTAHUUA OOMMKEH MMEeTb OTAENbHbIN BCacbiBaOLWNA
TpybonpoBog ¥ AomKeH OblTb CHabxeH COOTBETCTBYIOLWMMW  U3MEpPUTENbHbIMKM - npubopamy  (MaHOMETPOM,
BakyyMMeETPOM) AN onpeaeneHvs AaBneHns BO BCacbhiBaloLWeM U HanopHOM natpybkax.

3.34. HanopHble Tpyb6onposoabl cnegyeTt pacnonaratb, Kak Mpasuno, B cTBone, 060pyAoBaHHOM KreTeBbiM
NoALEMHUKOM UMW UMEILLEM NIECTHUYHOE OTAENEHME.

3anpeluaeTca Npoknaaka B CTBOMAX HAMoOpHbIX TPy60ONpOBOAOB NPOTUB TOPLEBLIX CTOPOH KMETW.

Mpy yncne HanopHbIx TPyOONPOBOAOB CBhILLE YeTbipex (AuameTpom cebie 300 MM) Ux credyeT NpoknagbiBaTe B
crneumarnbHbIX TPy6HO-kabenbHbIX BolpaboTkax.

3.35. [ind raweHus ruapasnuyeckmx YaapoB Ha HanopHblx TpybonpoBogax Heobxoaumo npegycmaTpmusaTth YyCTaHOBKY
obBpaTHbIX KnanaHoB Uin APYrMX 3aLMTHBIX YCTPONCTB.

PacyeT no npoyHOCTM CTEHOK TpyOOonNpoBOA4OB WM METANMOKOHCTPYKUMI Onop criegyeT npou3soauTtb ( C ydeTom
BO3MOXHOTO rMapaBiM4eckoro yaapa) Ha ABYXKpaTHY BENUYMHY rMapocTaTMyeckoro Hamopa.

HanopHble Tpy6onpoBoabl B npegenax HacocHom u TpybHoro xodka — Ao crtBona (Mnm TpybHOro BOcCCTaroLlero)
crnefdyeT 3akpennATb Ha cneunanbHbIX OMopax, CNocobHbIX NPeaoTBpPaTUTL CMelleHWe u obpywenne Tpyb npu
BO3HWKHOBEHWUW MMapaBnmM4eckoro yaapa.

3.36. MNpw pasmelleHnM HacoCHOW CTaHumMu Ha rnybuHe cebitwe 200 M OT MOBEPXHOCTM 3EeMNN Ha HamnopHbIX
TpybonpoBogax HeobxoAuMO npedycMaTpuBaTb TeMmrepaTypHble KOMMeHcatopbl. BepxHuii komneHcaTtop cnegyet
npepgycmaTtpumBath Ha rmybuHe 6onee 20 M OT NOBEPXHOCTMW.

3.37. 3ymncoBble HAacOCHbIE CTaHLUUWM OOMKHbLI ObiTb 060pyAoBaHbl ABYMS HACOCHLIMW arperatamy — pabounm u
pe3epBHbIM.

3.38. lNpu npoekTMpoBaHWN kamep M BOAOCOOPHMKOB BPEMEHHbIX HACOCHbIX CTaHUMI cnegyeT cobnogate Te xe
TpeboBaHus, 4YTO 1 NPY NPOEKTUPOBaHNM COOTBETCTBYHOLLMX KaMep CTauMOHapHbIX BOAOOTMBHBIX KOMMIEKCOB.

3.39. BpeMeHHble HacoCHble CTaHuMM ONA CTPOUTENbCTBA OKOMOCTBOMbHbLIX [BOPOB W MNaBHbLIX OTKATOYHbIX
BblpaboToOK criegyeT coopyxaTb B6MM3u CTBOMOB B BblpaboTkax, NPOXOAALWMX B HanpaBfeHUM OCHOBHbLIX MOA3EMHbIX
BOLOTOKOB.

BpemeHHble HacocHble cTaHuuK criegyeT NpoekTMpoBaTh, kKak MPaBumo, HesarnybrneHHoro Tuna.

3.40. lNMpun npoxoAke LWAXTHOro CTBOMa criegyeT npegycmatpusaTb BOAOOTNIMB U3 HEro MOABECHLIM HAacoOCOM, a Npu
HeobxoanmocTu (Npu rnybuHe cTBona cebiwe 250 M) — YCTPOWCTBO NepeKayHbIX HACOCHbLIX CTaHLMNA

3 41. TpuToK NOA3EMHbLIX BOA4 K CTBOMY He 3aKkpensiieHHOMY MOCTOSHHOM Kpenblko, NPy OTCYTCTBMU HAapYXHOW
BOZIONOHU3NTENBHON CUCTEMBI U MPOTUBOMUMLTPALIMOHHBLIX YCTPONCTB cnedyeT Onpefensts U3 YCoBUS MOHMKEHUSA
YPOBHSA NOA3EMHbIX BOA Y CTEHKM BbIpabOoTkM Ha BCIO MOLLHOCTb Ka)X4oro npope3aemMoro CTBOSIOM BOAOHOCHOMO Cros.

3.42. JonyckaeMbln NpUTOK NOA3EMHbIX BOA, B 3ab0i CTBONOB criegyeT NpMHUMaTh ANst NPUHATOrO cnocoba npoxoaku
B COOTBETCTBUU C TpeboraHuamm CHul 3.02. 03-84.

3.43. Tpv NpOEKTUPOBaHNU BHELLHEN BOAOMOHN3NTENBLHON CUCTEMBI UMW NPOTUBOMUNBLTPALIMOHHOW 3aBECH criegyeT
YUYNTBIBATb, YTO OCTATOYHBIV NPUTOK 8 3ab01 CTBONAa He AOMMKEH NpeBbiaTh 8 M /.

3.44. B npoekTe A[OMKHbl OblTb MPeAycMOTPeHbl ynaenvBaloolue YCTpowWcTBa Afs cbopa noaseMHbiX BOA,
nocTynarLMx Yepes CTEHKN CTBONA, 1 0TBOAA MX K 3ymndam

3.45. MNepekayHble HAaCOCHbIE CTaHLUUW criedyeT npegycMaTpmBaTth C Y4ETOM UX UCMOMNb30BaHWS Kak Mpyu COOPYXEHWN
CTBOMOB, Tak W B MOCnegywolmne nepuoabl CTPoOUTENnbCTBA, a NpUM HEOoOXOAUMOCTW - W 3KChnyataumm FOpHOro
npeanpuaTuS

Mpy onpepeneHWn pasmepoB kamep MepekayHbIX HACOCHBIX CTaHUMI B CTBOMax rnybuHon ceeiwe 600 m crnedyeT
yu4nTbIBaTb pa3MeLLleHne 3anaca CUNoBbIX U KOHTPOMbHLIX kabenen, obecneyrBatowmx paboTy NogBEeCHOro Hacoca.

BoaocbopHuk nepekayHbIX HACOCHbIX CTaHUMIM crnegyeT OTAeNsATb OT KaMepbl Xenes3obeTOHHOW nepemMbluKon u
pasfgendTb Nneperopogkon Ha ABa oTceka

3.46. lNepekayHble HACOCHbIE CTaHUMM B CTBONlaX HeobOXooumo npegycmaTpvBaTbh HE3aBUMCMMO OT cnocoba umx
MPOXOAKM; WX YUCNO, CPOK CNyxObl, paccTosiHne Mexay HUMK crefdyeT onpefensiTe UCXOAA M3 CxeMbl BOAOOTNMBA
(MOCTOSAHHOTO NN BPEMEHHOTO), rIyOMHBI CTBOMA Y MPUHSITOTO HACOCHOIO 000PYAOBaAHMS.

3.47. MNpn NPOEKTUPOBaHNM MOA3EMHbIX HACOCHBIX CTaHLUMI KPOME HacTOSALMX HOPM M npasun 6e3onacHocTy (CM. M.
3.22) cnepyet cobnopatb TpeboBaHus CHul 11-94-80.

ABTOMATU3ALNA, ONCNETYEPU3ALINA,
CUrHANN3ALUUA, CBA3b

3.48. MNpy NpoekTUpoBaHWM aBTOMaTU3aLMK, OMCNETYEPU3aLNA, CUTHANM3aLMN U CBA3M MOCTOSIHHLIX U BPEMEHHBLIX
HACOCHbIX CTaHUMM Heobxoammo cobntogatb TpeboBaHUS HOPMATMBHBIX JOKYMEHTOB, yKasaHHbix B nn. 3.17 n 3.22, u
MpaBun ycTporicTtea anekTpoyctaHoBok (M1Y3), yrBepxaeHHbIX MuHaHepro CCCP.

Ha HacocHbIX cTaHUuMsAX HeobGxoaMMOo npedycmaTpuBaTb aBTOMATMYECKOE BKIMIOYEHUE W OTKIIYEHUE HaCOCHbIX
arperaTtoB B 3aBUCUMOCTM OT YpPOBHSI BOAbl B BOAOCOOPHMKE Mnu 3ymnde, aBTOMATUYECKOE BKIHOYEHME PE3EPBHOrO
HACOCHOTO arperara npu BbIxo4e 13 CTpos noboro n3 paboymx HacocoB.

3.49. Mpu npoeKkTMpoBaHMN aBTOMaTu3auuy cnegyeT, Kak NpaBuno, UCNonb30BaTk KOMMIEKTbI annapaTtypbl, CEPUAHO
BbIMyCKaeMble NMPOMbILLNIEHHOCTbH.

[ns aBTOMaTU3MpPOBaHHbBIX HACOCHBIX CTaHUMIN HeOOXOAMMO NpefycMaTpuBaTth TakkKe MyCK. OCTAHOBKY M KOHTPOIb
paboTbl HacoCHbIX arperaTtoB M3 AucneTyepckux nyHkToB ([I1), pacnonaraemblx, Kak MpaBuIio, Ha MOBEPXHOCTU, U
npepycmaTpuath nepegady vs [ curHanos o6 aBapusix.

MpoekTbl gucneTyepmsaumnm cregyeT BbIMOMHSATE C y4ETOM BO3MOXHOIO MCMONb30BaHUS TENEeNn3MepeHUn OCHOBHbIX
napameTpoB (pacxoga, Hanopa), xapaktepusyowmux paboTy BoOAOOTNMBA B LLEJTOM.



[ins BCex BOAOOTNMBHbBIX YCTAHOBOK HE3aBMCUMMO OT MX aBTOMaTv3auuu criedyeT npedycMaTpyBaTtb NOCTbl MECTHOTO
ynpasneHusi Ans NpoBeAeHNs PEMOHTHBIX U Hanago4HbIX paboT

3.50. MuTtaHne curHanbHbIX YCTPOWCTB W CBA3M cnegyeT npegycmatpyBaTb OT ABYX HE3aBUCUMMbIX WUCTOYHMKOB
3Hepruu.

ANEKTPOCHABXEHUE, 3JIEKTPOOBOPYOOBAHME,
OCBELWEHUE

3.51. lNpoekTMpoBaHue  anekTpocHabXeHnss 1 ocBelleHus, BbIGop 3anekTpoobopyAoBaHWS HACOCHBLIX CTaHUWA
cnefyeT BbINOMHATL B COOTBETCTBMM C TpeboBaHMAMM HOPMAaTMBHbBIX JOKYMEHTOB, yKa3daHHbIX B M. 3 48, n ¢ y4yeTom
NnepcneKkTMBHOIO pa3BUTUSA FOPHOro NPEeANPUATUA He MeHee YeM Ha bnkanwme 10 net.

3.52. OnekTpocHabxeHue crieqyeT NPOeKTMPOoBaTb B COOTBETCTBMM C Knaccudukauuen IneKTPonpueMHUKOB Mo
KaTeropuv obecnevyeHnss HagexXHOCTN NUTaHNS:

rnaBHble HACOCHbIE CTaHUuK - | kKaTeropus;

YYaCTKOBbIE HACOCHbIE CTAHLINM U NEPEfBXKHbBIE HACOCHbIE YCTAHOBK C MPUTOKOM CBbillie 50 M%/u—II KaTeropusi;

T0 e, A0 50 M°/u — Il kaTeropus:;

3yMndoBble HAacOCHble cTaHumMn — Il kaTeropus;
BPEMEHHbIE HACOCHbIE CTaHUMM — | KaTeropus;
ocBelleHne apeHaxHbIx BbipaboTok — Il kaTeropus.

MuTaHne noacTaHUMM NpW MaBHOM HACOCHOW CTaHuuM Heobxoaumo npegycMmaTpuBaTb HE MEHee 4eM No ABYM
dugepam; Npu OTKMHOYEHNM OOHOIO M3 NUTalWKMX UAEPOB OCTalLWMECs LOIMKHbI obecneynBaTb paboTy HAacocoB npwu
OTKayKe MakCMManbHOro NpuToKa.

4. NPOTUBO®UIIbTPALUOHHLIE 3ABECHI

4.1. B cuctemax 3awuTbl FOpHbIX BbipaboTok crnegyeT npegycmatpmsBaTtb NPOTUBOMUNBLTPALIMOHHBIE 3aBEChHI:
CBalHble, TpaHLLUEliHble, TOHKUE LieneBble, UHBEKLMOHHbIE, NbA0NOPOAHbIE.

4.2. Belbop TMna 1 napameTpoB NPOTUBOMUNLTPALMOHHOW 3aBeChbl criefyeT NMpou3BOAUTE UCXOASA U3 UHXKEHEepHO-
reonorMyeckux M rmaporeoriornyeckmx ycnoBuii B panoHe 3aliuliaemMoro OT MoA3eMHbIX BOA obbekTa, pesynbTaToB
PUNbTPaALMOHHbBIX pac4eToB (MCCrefoBaHuWin) 1 Npu HEOBXOAMMOCTN — pacyYeTOB Ha CUIOBbIE BO3AENCTBUS.

4.3. 3aBechbl, KaK MpaBWmo, AOMKHbLI MOMHOCTLIO MPope3aTb BOAOHOCHbIE MOPOAbl M 3arnybnsaTbCa B BOAOYMOPHblE
nopogpl Ha rnybuHy, onpegensaemMyo XxapakTepoM KOHTaKTHOW 30Hbl, COCTOSIHUEM BOAOYMOPHbLIX NOPO4 U AEWCTBYIOLINM
HanopoMm Ha 3aBecy, HO He MeHee YeM Ha 1 M Npu XOPOLLO BbIPaXXEHHOW rpaHuLe Croes.

lMpumeHeHVe HecoBepLUEHHbIX (He AOXOoOAWMUX A0 BoAoynopa) 3aBec AOMKHO ObiTb 060CHOBaHO (hunbTPaLMOHHBIMM
N TEXHUKO-9KOHOMMYECKUMMN pacyeTamu

4.4. Tlpu nNpoeKTMpoBaHUM  MNPOTMBOMUILTPALMOHHBIX 3aBeC HeobxoaumMo OOOCHOBbLIBaTb — pacyeTamu
(UNbTPaALMOHHY YCTONYMBOCTb 3aBECHI, €€ COXPaHHOCTb (MPOYHOCTB) Ha NPOTSXKEHMN BCEro NMPOEKTHOIO Cpoka CnyxXobl
N YCTOMYMBOCTb BOCMPUHMMAIOLLLErO Hanop Ha 3aBecy MaccuBa ropHbIX NOPoA.

4.5. TpuTokn NoA3eMHbIX BOA Yepes 3aBecy, AOBEAeHHYo 40 BOAOYyropa, AonyckaeTcs onpeaensaTts no dopmynam
pEKOMEHAYEeMOro mnpunoxeHns 1 wWCXOAA W3 BeNWYMHbI Mepenaga Hanopa C BEPXOBOW W HW30BOW CTOPOH
npoTmBoUNbTPaLMOHHON 3aBeckl Hs, M, onpedensemoro no dopmyne

Hs=ts la, (3)

roe ts — TonumMHa NpoTUBOMUNBLTPALIMOHHONM 3aBECHI, M;

la — Jonyckaembll rpagueHT Hanopa Ha 3aBecy, onpeaensieMbli, Kak NPaBumno, No 3KCNEPUMEHTamNbHbIM AaHHbIM.

|-|pl/l CNOXHbIX rnaporeonorm4ecknx ycnoBuax nnowagku CTpouTernbCTBa WIMM CIOXHbIX O4YepTaHuAx BblpaGOTOK
napameTpbl OUNbTPaALMOHHOIO NOTOKa CreayeT onpeaensaTb 3KCrnepuMeHTarnbHbIM NyTEM UM MOAENMPOBAHNEM.

®PunbTpaumnoHHbIE pacyeTbl 3aBeC cneayeT YyTOYHATL MO AaHHbLIM OMbITHO-NPOU3BOACTBEHHbIX paboT (cm. n. 1.6).

B npoekTte cnegyeT npegycmaTtpyBaTth NpuMeM NoA3eMHbIX BOA, (DUNBbTPYIOLLNXCS Yepes 3aBecy, BHYTpU-KapbepHbIMU
(BHYTPULLAXTHBIMW) BOAONOHU3NTENBHBIMW YCTPONCTBAMU U BOOOCTOKaMM.

4.6. Ons HabniogeHun 3a nepenagom Hamopa Ha 3aBece d npoekTe criegyeT npeaycMaTpuBaTb YCTPOWCTBO
Nbe30METPUYECKNX CKBAXWUH C 06eMX CTOPOH 3aBECHI.

CBAWHBIE. TPAHLUEWHBIE U TOHKUE LIENEBbIE 3ABECHI

4.7. CBalHble, TpaHLIENHbIE U TOHKME LieneBble 3aBechl criefyeT NpoeKTUpoBaTh B BUAE KOHTYPHbLIX W FIMHENHBLIX
CXeM, KaK MpaBuIo, Ans 3alMTbl OTKPbITbIX BEIPAGOTOK OT MPUTOKa NOA3EMHbBIX BOA.

4.8. CBaliHble 3aBeCbl U3 MepeceKkallMxcs HabuBHbIX CBaw crnegyeT npegycMaTpvBaTb B HackKanbHbIX TOPHbIX
nopogax, B TOM 4ucre cogepxalumx KpynHo-o61oMoYHble BKIOYEHWS, Ha rnybuHy fo 40— 50 m.

Mpu Hapgnexawem o60CHOBaHMM OOMyCKaeTcs YyCTPOMCTBO CBAWHOW 3aBEChbl M3 NPUMbIKAOLWMX OfHA K APYroi CBaWw,
yCTpauBaeMbIX B HanpasnsoLmx Tpybax-gumkcaTopax.

4.9. bypoHabuBHble cBau ANs 3aBec criedyeT npeaycmaTtpueaTe gvameTpom 0,5 —1,0m 13 TBepaeoLwmnx matepmanos
(6eToHa MM rMMHOLEMEHTHOIO pacTBOpa).

4.10. PaccTtosiHne mexgy LeHTpamu nepecekalolimxcs CBal 3aBecbl crnegyeT npuHumatb He Goree 0,7 — 0,8
anameTpa cBaw.

PacueTHas TonwuHa cBanHon 3aBechbl MPUHUMAETCA MO TOMLWMHE Ha CTbIKe CBaM.



4.11. TpaHLWelHble CEeKUMOHHbIE U HemnpepbiBHbIE 3aBechbl criedyeT NPOeKTMPOBaTb B HACKarbHbIX FOPHbIX NOpoAax
6e3 KpymHOOGNOMOYHBIX BKMIOYEHUA C NpUMeEHeHMeM TBepaewowmnx (6eToHa, TMMHOLEMEHTHOro pacTBopa) U
HeTBepaetoLwmx (FMWHbI, 3arNMHU3MPOBAHHOIO rPyHTa) Matepuanos Ans rmyouH go 40-50 m.

4.12. TonwmHy TpaHWeNHbIX 3aBec AonyckaeTcs npuHuMmate B npegenax 0,5-1,0 M npy ucnonb3oBaHUW
cneumansHoro obopygoBanusa n o 2,0—2,5 M — npu ncnonb3oBaHWM 3eMIePONHbIX MaLUMH OBLLEro HasHa4YeHus.

4.13. Tpu NnpoeKkTUpoBaHun cnegyeT npegycmaTpuBaTb pa3paboTKy TpaHLuen U GypeHue CKBaXKUH ANS TpaHLIENHbIX U1
CBaWHbIX 3aBEC, Kak NpaBuno, NoA 3awuTon rMUHNCTOro pacTeopa, obecneynsaroLLero yCTon4MBOCTb CTEH OT 0OpYLLEHNS
1 ygosneteopstowero TpebosaHnam CHull 3.02.01-83.

4.14. Ans rMyHUCTBIX PacTBOPOB criedyeT npegycMaTpuBaTh, Kak NnpaBurio, 6EHTOHUTOBBIE MWHBI, NMPU UX OTCYTCTBUN
— MECTHbIe, MeloLMe YMCNo NnacTuYHocTn He MeHee 0,2, ¢ cogepXaHuem Yactuy pasmepom kpynHee 0,05 Mm — He
6onee 10 u menbye 0,005 mm — He meHee 30 % no macce. [onyckaeTca npegycmaTpyBaTb CMECU BEHTOHUTOBBIX U
MECTHBbIX [FIMH.

MpurogHOCTb MECTHBIX MMWH A0MKHa ObITb NOATBEPXAEHA NabopaToOPHLIMK UCMBITAHUSMU MIMHUCTBIX PAaCTBOPOB.

Boaa Ansg rMUHMCTBIX pacTBOPOB He AOMMKHA BbI3bIBAaTb MX KOArynauuio M AOMXHA YAOBMETBOPATb TEXHUYECKUM
TpeboBaHNsIM NpUroToBreHns 6eToHa.

4.15. ToHkme weneBble 3aBecbl (5—20 cm), ycTpavBaeMble MNyTEM 3arnofiHEHWs TBEPAEHLWMM MaTepuanom
(rMMHOLEeMEHTHBIM pacTBOPOM) Lenu, obpa3oBaHHOM C MOMOLLLIO MAOCKOro MeTanfnmMyeckoro aneMeHTa unv BOoOSHOW
CTpyw, crnegyeT npegycMaTpvBaTh B MECYaHbIX WM MMMHUCTBIX FOPHbIX MopoAax 6e3 KpynHOOGMOMOYHBLIX BKIHOYEHWI Ha
rny6uHy oo 20 m.

4.16. B npoekTe cneagyeT npegycmaTpvBaTbh ANSA CBaWHbIX, TPAHLENHbIX M TOHKUX LUENEeBbIX 3aBeC Marepuansl,
yAOBMNeTBOpPSAOLLME criegyownm TpeboBaHUSAM:

6eToH — noaBMXHOCTL 16—20 cMm (Mo ocagke CTaHAApPTHOro KOHyca); Knacc No NPOYHOCTM Ha cxaTne He Huxke B15;
Mapka no BOAOMNPOHMLIAEMOCTM He HWxe W2; Mapka No MOPO30CTOMKOCTM He Hmke F50;

FMUHOLEMEHTHBIN pacTBOp — MnoTHocTh 1,5 — 1,7 rlem®; NPOYHOCTb Ha CXaTue 3aTBepAeBLUero pacTBopa He HWxXe
1,5 MIMa (15 KFC/CMZ); BbIXO4 KaMH$SI Npwu 3aTBepAeHun He MeHee 98 %; cTabunbHOCTL He Gonee 0,5 r/CM3; nokasaTterb
pacnnbiBa —B npeaenax, No3BoNsALWMX BECTU Nepekayky ero OT pacTBOPHOro y3ra K MecTy yKnaaku,

rmyHa — NPeUMYLLIECTBEHHO KOMOBOW CTPYKTYpbI (pa3mep kombeB OT 10 cm Ao 1/3 WnpuHbl TpaHLwen); KOHCUCTEHLMSA
OT TBEPAOWN A0 TyronnacTU4Howm;

3arnMHN3MPOBAHHBIN FPYHT (FPYHT, pa3paboTaHHbIn (MO Npoxoake TpaHLen 1 oboraleHHbIN FMUHUCTBIM PacTBOPOM)
— cofepxaHue (no macce) rMUHUCTBIX YacTuL, C paBHOMEPHbLIM WX pacnpefernieHneM no Bcemy obbemy cMmecu - He
meHee 10—15 %; koHCUCTeHUMSA. obecneunBaroLLasl KA4ECTBEHHYIO YKNaaKy ero B TpaHLUEH.

KoachdumumeHT cunbTpaummn TBepaeoWwmnX U NNAcTUYHBIX 3anonHUTENeN 3aBec He AoMmkeH npesbiwaTe 0,005 m/cyT.
pagmeHTbl HaMopa Ha 3aBecy NpuW OTCYTCTBUM CreLmanbHbIX 3KCNEPUMEHTanbHbIX OAHHBIX JOMYCKaeTca NpMHUMaTh Mo
Tabn. 2.

Tabnuua 2
Martepunan Tena npotuBodunbTpaLumoHHon | [lonyckaeMbliii rpaguMeHT Hanopa
3aBechbl

Teepaetowmin:

FMWHOLEMEHTHBIN pacTBop 100

6eToH 105
HeTBepgaetowmin:

3arnvHNU3NPOBaHHbIV FPYHT 20

KOMOBas rMuHa 30

4.17. JXecTkue 3aBecbl U3 TBEpAEKLUX MaTepuarnoB AOMKHbl OblTb pacCuUMTaHbl Ha YCUIMS OT BO3AENCTBUS
rMapoCTaTM4ecKoro AaBMEHWst Kak MnuTa Ha YNpyroM OCHOBaHWM C U3MEHSAKWMMCS Mo rnybuHe KoadduumeHToMm
noaaTnMBOCTW.

4.18. MNpwn cooTBeTCTBYOLLEM OOOCHOBAHMM B KavyecTBe NMPOTUBOPUNBTPALMOHHOIO MaTepuarna 3aBec OoMnycKaeTcsi
npegycMaTpuBaTb CUHTETUYECKYIO MIEHKY, YKNaablBaeMyto U3 OTAEMNbHbIX NOMOC C HU30BOW CTOPOHbI TPaHLLEN.

B npoekte 3aBecbl C MPMMEHEHWEM MIIEHKM CrieQyeT npeaycMaTpuBaTth rPYHTOBbLIA 3aMONTHUTENb, HE COAepXallui
BKIMIOYEHMWI C OCTPbIMW YriiaMn, U ero yknaaky ¢ NPUHATUEM Mep NPOTUB NOBPEXAEHUS NITEHKW.

4.19. B npoekte HeobGxoaMMO NpeaycMaTpmBaTh KOHTPOSb KayecTBa MatepumanoB U paboT ¢ onpeaeneHMemM CBOWCTB
[MWHUCTOM  CYCMEeH3MM U1 MaTepuan Tera 3aBecbl, KOHTPONb MPaBWIIbHOCTU  FEOMETPUYECKUX pPas3MepoB
paspabaTtbiBaeMol TpaHllen (Wenu), ee BepTUKANbHOCTM, a TaKke CMMOLWHOCTM U COMPSHKEHUS C BOAOYMOPOM C
npUMeHeHneM reou3nyecknx MeToaoB.

4.20. MpoTnBoMnbTPaLMOHHbLIE CBOMCTBA 3aBECHI ONPEAENATCA UCCnegoBaHMEM BOL4OMNPOHMLAEMOCTN 00pasLoB,
BblOypvBaeMbIX M3 Tera 3aBecCbl, U HAa OCHOBAHWU [aHHbIX HaONOAEeHWA 3a Nbe30METPUYECKMMU CKBaXKWHAMWU Y
nepegHen n 3agHen rpaHen 3aBechl.

MHBEKLUWOHHDBIE 3ABECbHI

4.21. VIHbeKUMOHHbIE 3aBechl (TaMMOHaX FOPHbLIX MOPOA) crnedyeT npegycmaTtpvBaTb ANs 3aLMTbl BEPTUKANbHbIX,
HaKMOHHbIX Y FOPU3OHTarbHbIX NOA3eMHbIX BbIpabOTOK OT NOA3EMHbIX BOA,.

Mpy Hagnexalem oboCHOBaHWUU JonyckaeTcs npegycmaTpyBaTb UHBEKUMOHHbIE 3aBEChl (NIMHENHBLIE U KOHTYPHbIE)
AN 3aLKnThl OT NOA3EMHbIX BOA, OTKPbITHIX FOPHbIX BbIpabOTOK.



B 3aBMCMMOCTW OT reoniormM4yecknx M rmaporeosiormyecknx YCrioBui 3arneraHumsi BOLOHOCHbLIX MOPOA [OrMycKaeTcs
NPOEKTUPOBaTb MHBLEKLMOHHBbIE 3aBECHI B COMETaHUM CO CBaNHLIMU UMW TPaHLLEWHBIMK.

[onyckaetca  npegycmaTtpvBaTh WHBbEKUMOHHbIE 3aBecbl AN 3aKpernneHus FOpHbIX MOPOA W MpUAaHUsa UM
BOAOHENPOHULLAEMOCTU Ha OTAEMNbHbIX y4aCTKax ropHbIX BbIPpaboToK.

4.22. Mpwu npoeKkTMpoBaHK criegyeT NpefycMaTpmBaTth YCTPONCTBO MHBEKLMOHHBIX 3aBEC M TAMMOHaX rOpHbIX NOPos
Ha OTAEnNbHbIX y4acTKax BbIpaboTOK C MPUMEHEHNEM LieMeHTauMm, IMNHN3aLmMmn, CMONU3aL M 1 CUnukaTusaumm.

4.23. LlemeHTaumio (MHbEKLUMIO LLEMEHTHBIX, IMNHOLIEMEHTHBIX U IIMHOLLEMEHTHO-NEeCYaHbIX pacTBOPOB), kKak Npasuiio,
cnegyeT NPUMEHNATL ANs YCTPOWCTBA 3aBEC B CKarbHbIX TPELMHOBATLIX MOPOAaXx C PpackpbiTMeM TpeLmH cabile 0,10 MM,
CBOOOAHbIX OT 3aMOMIHEHUS UMK Xe 3aMOoSIHEHHbIX Merko NOAAANLWMMNCA MPOMbIBKE BTOPUYHBIMW Matepuanamu, npu
CKOpPOCTU [OBWXEHUSA MoA3eMHbIXx BoA4 MO TpewmHam He 6onee 600 m/cyT. MNpu Gonblien CKOPOCTM MNPUMEHEHWe
LileMeHTaunn JoKHO GbiTb 060CHOBAHO OMbITHBIM MyTEM,

[onyckaeTca npegycmaTpvBaTb MPUMEHEHWE LEeMEeHTauuuM B FPaBUNHO-TaneYHMKOBbLIX U NecYaHblX BOAOHOCHbLIX
nopogax ¢ koacpduumeHTom dunbTpauum ceeie 50 m/cyT.

4.24. Bbibop cocTtaBa M KOHCUCTEHUMWM pacTBopa Npu LemMeHTauum crnegyeT Npou3BOAUTb B 3aBUCUMOCTM OT
Has3Ha4YeHUs WHBLEKLUMOHHON 3aBeCbl, COCTOSAHUA W MWHXEHEpPHO-reonorMyeckux CBOWCTB 3akpennsemMbix nopog, Mux
TPELMHOBATOCTN N 3aKapCTOBAHHOCTK, @ TaKKe XMMUYECKOro coctaBa Nnof3eMHbIX BOf.

4.25. [Ina NnpuroToBrieHns LieMeHTHbIX pacTBOPOB crieAyeT npegycMaTpuBaTh nopTrnaHaueMeHT Mapku He Huke 300.
Honyckaetca  wncnonb3oBaHve  cynbdaTtoOCTOMKOrO  LEeMeHTa,  LunakonoptnaHguemMeHta W TaMMOHaXHOro
noptnaHauemenTa. py HanuuMn arpeccuBHbIX BOA crnepyeT npegycmaTpuBaTb LEMEHTbl, CTOMKME MO OTHOLLEHUIO K
NnoA3eMHbIM BOAAM.

4.26. nuvHu3aumilo (MHBEKUMIO TMUHOCUNMKaTHBLIX PacTBOPOB) cneayeT npepaycMaTpuBaTtb B Ccriydasx, Korga
LieMeHTaumns HE3KOHOMUYHA UMW HeHadeXHa 13-3a HanMuust arpecCMBHbIX BOA, CMOCOBHBIX KOPPOAMPOBaTb LIEMEHT.

4.27. Cmonusaumio (MIHbeKLUMI0 pacTBOPOB CUMHTETUYECKMX CMON C OTBEpAMTeneM) criegyeT npegycMmatpusath Ans
YCTPOWCTBA 3aBeC B NecyaHbiX (C koadpduumeHTammn dpunstpaummn 0,2 — 50 M/CyT) 1 B CKanbHbIX TOHKOTPELLMHOBATLIX U
NOPUCTbLIX FOPHBLIX MOpoAaX.

4.28. Cunukatmsauuio (MHBEKUMIO ABYX MMM OQHOMO XMMUYECKUX PpacTBOPOB) crnegyeT npedycMmaTtpusBatb AnA
YyCTPOWCTBa 3aBeC B necyaHblx nopogax. [pn atom B neckax ¢ koadduumeHtamu dunstpauun 2 — 80 m/cyT crnegyeT
npeaycMmaTpueaTth NooyepefHo HarHeTaHuWe B MOpbl MOPOS PacTBOPOB cunuKata HaTpusa M XIOPUCTOro Kanbuus, B
Mernknx neckax ¢ koadpduumeHtom cunbtpaumm 0,5—2,0 m/cyT — OAHOro pacTBopa cunukata Hatpus ¢ gobaskoin
OCHOPHOM NN KPEMHEPTOPMUCTO-BOLOPOAHOM KUCAOTI.

4.29. [lonyckaeTcs npegycmatpuBaTb KOMOWHMPOBAHHOE MPUMEHEHWEe LeMeHTauuu, rMUHU3aumMmn, CMonu3auum u
cunukaTusaumm.

4.30. [Jonyckaemblii rpagveHT Hamnopa la Ha WMHBLEKUMOHHYIO 3aBecy M ee (PUIbTPaUMOHHYIO XapaKTepucTuKy npu
OTCYTCTBUM CneuuanbHbIX 3KCNepUMEHTanbHbIX AaHHbIX OONycKaeTcs NPUHUMAaTb B 3aBUCMMOCTU OT 3aJaBaeMon B
NpoeKTe BENWYMNHbI YAENbHOrO BOAOMOMMOLEHMS 3aKpennsaembix ropHbix nopod no CHwulT 11-16-76.

4.31. Bbibop pacCToAHMA MeXAy CKBakKMHamu (Luar CKBaXXMH) WUHBLEKLUMOHHOWM 3aBecChbl criedyeT npou3BoauTb U3
ycnoBusi obecneyeHns ee ChfoWHOCTM U YCTAaHOBMEHHOW B MPOEKTe MMAOTHOCTU (JOMYCTUMOW BEMWYUHBI YAENbHOro
BOAOMNOrNoLeHns n koadurumeHTa unsTpaumm Tena 3aBechl).

OnTumanbHoOe paccTosHMe Mexdy CKBaXMHaMu, Kak npasBuio, cregyet onpefensTb Ha OCHOBaHUM ONbITHbIX paboT.
Mpu OTCYTCTBMM OMBITHLIX AAHHBIX PACCTOSHWE MeXOy CKBaXKMHaMW [OMyCKaeTcs onpenensiTtb MCXOAA W3 BenuyvHbI
paguyca pacnpocTpaHEHNss UHBLELIMPYEMOro pacTBOpaA fin, BbIYUCIAEMOro Mo opmyne

r Q. 4
" hinaee'

rAe Gin — PacXofl PacTBOpa, HarHETAeMOro B CKBaXUHY, M /u;

t - NPOAOIMKUTENBHOCTb HAarHeTaHUS pacTBopa B CKBAXWUHY, Y;

hin - TONLWKWHA cNos dakpennaemoro rpyHTa, m;

ae - KO PULNEHT HEPABHOMEPHOCTM PaCMpPOCTPaHEHNS TPELUMH 1 NOp B FOPHOW nopoae,

e - KO3(PdPULMEHT NOPUCTOCTM FOPHLIX MOPOL NofyyeHHble no cdopmyne (4) 3HavyeHUss HeobXoAMMO YTOYHSATL Npu
NpOBeAEHNM OMbITHO-NPON3BOACTBEHHbIX PaboT

432 lMpu NpoeKkTpOBaHNM 3aBeckl crieayeT ycTaHaBnMBaTb 04epeAHOCTb BypeHust N MHbELMPOBAHUSI CKBAXWUH B psgy
no meToay nocrnefoBaTenbHOro CoNMXeHns, pacnonaras CKBaXKvHbl MEPBO oYepeayn Ha PacCTOSHUW, UCKIIOYAIOLLEM KX
CBAA3b MO TPeLMHaM B NPOLIECCE HarHeTaHmsa pacTeopa.

4.33 YCTPONCTBO MHBEKLMOHHbBIX 3aBeC crieayeT npeaycMaTpuBaTh C MOBEPXHOCTU UIN U3 FOPHbIX BbIpaboTok

4.34. HanpaBneHue (yron HakrioHa) CKBaXWH crneayeT 3ajaBaTb C y4eTOM MepeceyeHns Hambornbluero uyucna
npeobnagatoLmx BOAONPOBOAALLMNX TPELUMH U KOHTAKTOB HannactoBaHuu

4.35. lnameTpbl OypoBbIX CKBaXXWH NMpu BblOpaHHOM cnocobe OypeHus criefyeT HasHayaTb B COOTBETCTBMU C UX
rnyOuHON, COCTaBOM M CTPOEHNEM NPOXOAUMBIX MOPOA, a Takke C y4eToMm obecneveHusi nponycka Tpebyembix pacxonoB
BOAbl M HAarHeTaeMbIX pacTBOPOB

[nameTpbl cKkBaXxuH gonyckaeTca Ha3HavaTb B npedenax 42—91 mm, a npu 3anofiHEHUN KPYMHLIX NOMOCTEN U NycTOT
BA3KUMK pacTBopamn — 91—110 mm

4.36. B necyaHbix nopoaax BMecTo OypeHus CKBaXKWH AOMNycKaeTcs npegycmartpusatb 3abuBky nepdopupoBaHHbIX
WHBEKTOPOB C npefenbHoN rmybuHon norpyxeHus 12-15 m. orpyxeHne MHBLEKTOPOB Ha Gonbluyio rnmybuHy cneayet
npegycMmaTprBaTh B NPOOYpPEHHbIE CKBaXWHbI



4.37. pn NpoOEKTUPOBaHMM WHBLEKLUMOHHBLIX 3aBEC AaBrfeHWe WHbLeLMPyeMblX pacTBOPOB, Kak MpasBuro, crnegyer
yCTaHaBNMBaTb MO AaHHbIM OMbITHLIX PAbOT; MPU MX OTCYTCTBUM OOMNyCKaeTCA yCTaHaBnvMBaTb AaBfE€HWE Ha OCHOBAHUU
AaHHbIX BbINOMHEHNS 3aBEC B aHanornyHbIX yCroBusax

B npoekTte crnegyeT npeagycmatpveaTb HEOOXOAMMbIE MEpPONPUATUS NS NPeaoTBPalLeHVs NPOoPbIBOB HarHeTaeMbIxX
pacTBOpPOB Ha NOBEPXHOCTb 3EMMN UMW B FOPHbIE BbIPabOTKN

4.38. MNpy NpoOEKTUPOBaHWM MHBLEKLMOHHbLIX 3aBEC KPOME HacTosAWMX HOpM Heobxoaumo cobnopatb TpebosaHus
CHwul1 3.02.03-84

NbAoMNoPOOHBLIE 3ABECbHI (OrPAXXAEHUA)

4.39. JlbaonopodHbIB 3aBechl, BbINOMHAEMblE NMYTEM WCKYCCTBEHHOrO 3aMOpaXuBaHWA TOPHbIX nopod, crnegyeT
npegycMmaTpvBaTth ONA 3aWWTbl NOA3EMHbIX (BEPTUKaNbHbIX, FOPU3OHTANbHBIX UM HAKMOHHbLIX) FOPHbIX BbIpabOTOK B
nepuo Ux NPOXo4KN B HECKANbHbIX HEYCTOMYMBLIX U TPELLUMHOBATLIX CKamNbHbIX BOGOHOCHbLIX FOPHBLIX MOpoaax

Mpu HapgnexaweM oboCHOBaHWM OOMyckaeTcs npedycMaTtpuBaTtb NPUMEHEHUE FNbAONOPOAHbIX 3aBeC AN 3aluThl
OTKPbITbIX BbIPAbOTOK Ha Nepuop paspaboTku

4.40. MpaHnLbl NPUMEHNMOCTU 3aMOpaXKMBaHWSA FOPHLIX MOPOA creayeT onpefensTe pacyeToM B 3aBUCUMOCTU OT
CKOPOCTU (punbTpaumun, TemnepaTypbl U CTENEHN MUHEpPanuM3auumn NOA3EMHbIX BOA 1 TEXHONOMMU 3aMopaxvBaHus

4.41 JlbponopoaHble 3aBeCbl OOJMKHbI OblTb MOMHOCTLIO 3aMKHYTBIMU U 3arnybnaTbCs B YCTOWYMBBIE BOLOYMOPHbIE
nopogsbl

4.42. TonwmHy nNbAOMNOPOAHON 3aBechl criedyeT OnpefendTb CTaTU4eckMMu pacyeTamu B 3aBMCMMOCTUM OT ee
HasHayeHus, hopMbl U pa3MepoB BbIpaboTKM B MriaHe, rMyOuHbl, @ Takke NPOYHOCTHBLIX XapakTePUCTUK 3aMOPOXEHHbIX
nopog

443 TemnepaTypy nbOOMOPOAHOW 3aBeCbl M PacCTOsSHWE MexXAy 3amMopavBalLWMMK CKBaXmMHamu crnegyeT
ycTaHaBnMBaTb HA OCHOBAHWUM OMbITHbIX AaHHbIX. [1pyM OTCYTCTBMM OMbITHBIX AaHHbBIX OOMNYCKAeTCs NPUHMMaTb CPEaHIo0
Temnepartypy fnbOonopoaHon 3aeBecbl — B npegenax 30-40 % TemnepaTypbl XONMOAOHOCUTENS, LMPKYNUpYoLero B
3aMOpaXKMBaOLLMX KONOHKaX;

paccTosiHMe Mexay 3amMopaxuBaloLLMMN CKBaXXMHAMKU NPW OOHOPSIAHOM UX pacrnonoxeHun - B npegenax 1—1,5 wm,
Mexay psgamu npyv MHOropsiAHOM pacrnofioXeHuu - B npegenax 2-3 m

4.44 MoLWHOCTb XONOAMWIBLHOW YCTAHOBKW criedyeT OnpefendTb TEnnoTEXHUYECKUMU pacyeTamn B 3aBUCUMOCTU OT
NPOEKTHOro 06bema NbA0NOPOAHON 3aBECHI

4.45 B npoekTe cnegyeTt npegycmaTpvBaTb MEPONPUATUS NO KOHTPOSIO 3a YPOBHEM NOA3EMHbIX BOA, TeMnepaTypon
rOPHbIX NOPOA, @ TakkKe CMMOLWHOCTLIO U TONLLMHON NbAONOPOAHON 3aBEChHI

446 Tpy NPOEKTUPOBaHUM NbAONOPOAHBLIX 3aBEC KPOME HAacTOsALWMX HOPM Heobxooumo cobniopatb TpeboBaHusi
CHwul 3.02.03-84 n BCH 189-78. cornacoBaHHbIx Nocctpoem CCCP u yTBepXaeHHbIX MUHUCTEPCTBOM TPAHCMNOPTHOIO
CTpouTENbCTBA.

6 PEF'YNIMPOBAHUE NOBEPXHOCTHOIO CTOKA, BOOOOTBOA

5.1 lNpw perynupoBaHnM NOBEPXHOCTHOIO CTOKa cregyeT npedycMmaTpuBaTb:

0TBOZA, BOAbI C KAPLEPHBIX 1 MO BO3MOXXHOCTU C LUAXTHBIX MONe BOAOTOKOB U BOAOEMOB,

orpaxaeHve KapbepHbIX U LaXTHbIX NONen OT NonagaHns B HUX BOAbI C MpUneratoLwen Tepputopmu,

UCKIMIOYEHNE WM COKpalleHNe WHMUIbTPauMn MNOBEPXHOCTHbIX BO4 B TOpPHble MNOpoAbl B 30HE BIUSHWSA
BOAOMOHU3UTENbHBIX CUCTEM U BOAOOTNMBA M3 FOPHbIX BbIpaboToK, a Takke 60NnbLUMX CKONMEHWA BOAbl B MOHMKEHHbIX
yyacTkax penoeda B npefenax WaxTHbIX (KapbepHbIX) MOMnen, B TOM Yncne B MynbAax COBWKEHUS 3eMHON NOBEPXHOCTH

npefoTBpalleHe paspylieHuss GopToB Kapbepa (paspesa) M HapyleHWs B HeM HOpMarbHOro BeAeHUs
3KCNNyaTaumMoHHbIX paboT MOBEPXHOCTHbIMM BOAaMM M3 aTMOCEPHbIX 0CaAKOB, BbiNadatrowMX HEMOCPEACTBEHHO Ha
nnowage OTKPbITON BbIPaboTKW, MOTEPb TEXHOMOTMYECKUX BOA U Ap.

5.2. B npoekTe cuCTeMbl perynmpoBaHWs NMOBEPXHOCTHOMO CTOKa B 3aBMCUMMOCTW OT MECTHbIX YCNOBWI credyeT
npeaycMaTpvBaTh HaropHble KaHaBbl, orpaxgarowme gambbl, NNOTUHBI, BOOOCTOKM M BOA03abopbl, CpAMIeHne 1 OTBOA,
peKk B HOBOE pycno, NpOTUBOMMNBbTPALMOHHYIO M30MNALUMI0 pycen B npefenax LWaxTHOro (KapbepHoro) mons v Ha
npurerawLLien Tepputopun, a Takke BOAOCTOKM, COPOCHblE IUHMM U BOOOCOOPHWMKM B OTKPbITBIX BblIpaboTkax,
obecneynBaloLne COBMECTHO C MPOEKTUPYEMBIMW MEPOMNPUATUAMU MO 3aliuTe OT MOA3EMHbIX BOA OXpaHy rOpHbIX
BbIpabOTOK OT BHe3arnHbIX NPOPbLIBOB BOAblI U HEAOMYCTMMbIX MPUTOKOB U3 BOAHBLIX OOBEKTOB 1 B TO Xe BPEMSI OXpaHy
BOAHbIX 06 LEKTOB, MMEIOLUMX HAPOAHOXO3ANCTBEHHOE 3HAYeHMe, OT BPEAHOIO BIMSHUSI TOPHbIX BbIpaboToK

5.3. ObGecneyvyeHHOCTb pacyeTHbIX MAPONOro-MeTEeOoPOSIOrMYECKUX  XapakTepucTUK  Ans  NPOeKTUPOBaHWSA
rMAPOTEXHNYECKNX COOPYXXEHWUI CMCTEM 3alUMThl AOIPKHA YCTaHaBNMBaTLCS OpraHn3aunen, yTBepXaaLwwen TeEXHUNYecKoe
3agjaHve

5. 4. OTKa3 oT 3aLUMTbl NOA3EMHbIX TOPHbIX BbIPAbOTOK OT MOBEPXHOCTHBIX BOA, AOMKEH OblTb 060CHOBAH.

5.5. Mpn nNpoekTMpoBaHMM OOXOEBOW CEeTM B NpeAeniax HaropHbIX KaHaB KapbepHOro MMM LUAXTHOro NOMs MPUTOK
OOXOEBbIX BOA criedyeT onpefensTs No MeTody npedenbHbiX MHTEHCUBHOCTeN. lNepron OAHOKPaTHOrO MpEeBbILLEHWS
pacyeTHOW MHTEHCMBHOCTW JOXAS credyeT MpuHMMaTb paBHbiM 5 rogam, Ans ocobo OTBETCTBEHHbIX OOBLEKTOB MNu
ONacHbIX B OT HOLLEHWUM YCTOMYMBOCTM BopTOB BbipaboTok —10 rogam.

HaropHble kaHaBbl criegyeT paccunTbiBaTb Ha MakCMMarbHbIN NABOAKOBLIN pacxod ¢ o6ecneyeHHOCTbo 5%

KapbepHble BOOOCOOPHMKM M HAacoCHble CTaHuuMW crieqyeT NpoeKkTUpoBaTb Ucxoas u3 obLiero npuToka K Kapbepy,
onpeaensieMoro o CyToO4HOMY Cfl00 0CaAKOB, C NEPUOAOM €ro OAHOKPATHOrO MPEBbILLEHUS!, KaK MPaBuo:

ONS KapbepHbIX BOAOCOOPHMKOB — 5 nert

ANs KApbePHbIX HACOCHbBIX CTaHLMIA — 4 mec.



[na ocobo oTBETCTBEHHbIX OOGBLEKTOB (B Criy4asix cneumanbHO OroBOPEHHBIX B 3a4aHWUU Ha NPOEKTUPOBaHue):

ANS KapbepHbIX BOAOCOOPHMKOB — 10 ner

ANS KapbePHbIX HACOCHbBIX CTaHLMIA — 1rog

5.6. [onyckaemble CKOpOCTM BOAbl B BOAOCTOKax criegyeT MpoOeKTMpoBaTb M3 pacyeTa Ha MakcuMalnbHbIV
NaBOAKOBbLIN pacxoa 06ecneyYeHHOCTbIo 5

NoTkmM Ha oTkocax crepyeT MPOeKTUpPOoBaTb MPSMO YrofbHOro, TpaneuewganbHOro MM MOMNYKPYrforo CevYeHus C
KpenneHneMm, NCKMYatoLmMM BO3MOXHOCTb MX pa3MblBa NIMBHSAMM (C 06ecnedyeHHOCTbIo 5 %) .

KaHaBbl, ncnonb3yemble B kayecTBe TpaHLUENHOro ApeHaxa, criegyeT NpoekTMpoBaTb C MOMorMMu otkocamu 6es
KpenneHus.

Ha kapbepHbIX cbe3gax W cnyckax cnegyeT npegycMaTpuBaTtb NOTKM—NeEpexBaTynku cToka. Mx cregyeT
nepekpbiBaTh CTanbHbIMM peLleTkamMu, AonycKaLWmMMmn Npoesa TpaHenopTa.

5.7. Becb kapbepHbIi CTOK A0OMXKeH ObITb YAaneH 3a npeaensl kapbepa (pa3pesa) ¢ NOMOLLbI0 BOAOOTNMBA (CM. pasa.
3) Ecnu ycnosusa penbeda no3BonsoT, KAPbEePHbLIN CTOK UK YacTb ero criegyet OTBOAUTbL CAMOTEKOM K MecTam cbpoca
PYAHWYHBIX BOS,

5.8. BHekapbepHble U BHelLaxTHble BOOOOTBOASLINE YCTPOWCTBA [ONycKaeTCs BbIMOMHATL B BUAE OTKPbITbIX KaHa.,
1noTKoB, 6@3HanoOpPHbIX N HAaMOPHbIX TPYBONPOBOAOB.

Mpy nNpPoOEeKTUPOBaHWM BHEKAPbEPHbIX W BHELAXTHbIX BOAOOTBOASALLMX YCTPOWCTB credyeT npegycMaTpuBaTh
MeponpuATUS AN NpefoTBpaLleHns NoANUTKA NOA3EMHBIX BOA, B NpeAenax 30Hbl BAUAHUS BOGOMNOHU3UTENbHBIX CUCTEM.
Mpy HEBO3MOXHOCTW BBIMOMIHEHUSI YKa3aHHbIX MEpONpUSiTUA MpU pacyeTe BOAOMOHMXKEHWUS criegyeT yuuTbiBaTb
AOMNONHUTENbHBIN NPUTOK NOA3EMHbIX BOA, 0OYCMNOBNEHHbIV MOANUTKON

5.9. [Ona npepoTBpalleHns 3ameps3aHus Bogbl B TpybomnpoBogax M Hacocax B 3UMHWA nepuod cnegyet
npepgycmaTpuBaTh:

YKNagKy camMoTeuHbIX TPybonpoBogoB C yKnoHoM He MeHee 0,005, a npu gnuTtenbHbIX nepepbiBax B paboTte - C
ykrnoHom 0,05-0,02,

YCTaHOBKY BEHTUMEN Unn 3afBwkeK Ans BbiNycka BOAbI B HU3KMX MecTax HamopHbIX Tpy6onposoaos,

YCTaHOBKY HACOCHbIX arperaTtoB B OTannMBaeMblX MOMELLEHUSIX.

[ononHuTenbHble MeponpusATHS No NpedoxpaHeHnto TPybonpoBodoOB OT MPOMEep3aHus crieayeT NpegycmaTpuBaTh B
COOTBETCTBUM C TENNOTEXHNYECKUM pac YeToM

5.10. MNpwu cbpoce LwaxTHbIX U KapbepHbIX BOA Ha NOBEPXHOCTb 3eMNK, B OBparv, BOOOTOKM, BOAOEMbI, a Takke B
BogonornowaroLme crnov Heobxognmo cobniogatb TpeboBaHnsa pasa. 6

6 OXPAHA OKPYXAIOLWEN NPUPOOHOW CPEAbI

6.1. MNpu NpoeKkTMpoBaHUM cCUCTEM 3alWmTbl cregyeT npegycMaTpuBaTb OXpaHy OKpyXarlolen npupogHow cpefbl
nytem:

BbliGOpa NPOEKTHbIX PELLEHUI CUCTEM 3aLLUUTBI U KOHCTPYKTUBHbBIX PELUEHWIA 3aLUTHBIX COOPYXXEHUI N YCTPOWCTB, Npu
KOTOpbIX OGecneumMBaeTcs HauMeHbLUMA yuwlepOd M3-3a UCTOLLEHUS W 3arpsi3HEHUs! NOA3EMHbIX BOf, 3arpsi3HEHUs,
3aCOpEHNsi, HapyLLEeHUs pexuma M pa3mbiBa GeperoB NOBEPXHOCTHbIX BOAHbIX OOBLEKTOB, pasMbiBa M 3pO3UN MOYB,
3abonayvBaHuns TeppuTOpUN, COBWXKEHUS 1 AedOopMaLny ropHbIX MOPOA 1 TEMHOIN NMOBEPXHOCTM, 0CadoK u Aedopmanuii
COOPYXXEHUN Ha NpuneratoLlen TepputTopun,

NCMONb30BaHNSA COOPY>XEHUIN, YCTPOWCTB Y MEPONPUATUI, MPOEKTUPYEMbIX CNeLUMansHO Ans 9TOW Lenu.

paLMOHanNbHOr0 BOCMOMHEHUSA MNPUYMHSAEMOro yllepba

6.2. MNpn npoekTMpoBaHWM NO3TanNHOro BBOoAA B AEWCTBUE BOAOMOHWU3UTENbHLIX YCTPOMCTB He criegyeT A0 nyckaTb
onepexaroLero passuTs BOAOMOHU3UTENbHbLIX CUCTEM U MOHWKEHUS YPOBHEN NOA3EMHbLIX BOA B OOmnblUen Mepe, Yem
npegycmoTtpeHo nn. 1.14 n 1.19. Heobxoammo, kak npasurno, AuddepeHuMpoBaTb OTKA4ky U BOAOOTBOA YMCTOW ”
rPA3HON BOAbl M MpedycMaTpyBaTh MOMHOE WM YaCTUYHOE WCMOMb30BaHWE OTKauvMBaeMbIX BOA ANsi BOAOCHAOXEeHWs,
CernbCKOXO3ANCTBEHHbIX Lienen n Apyrnx BUA0B BOAONONb30BAHUSA.

6.3. COpoc BoAbl. OTKAYMBAEMOWN N3 BOAOMOHU3UTENbHbIX YCTPOWCTB U FOPHbIX BbIpabOTOK, HAa MOBEPXHOCTb 3eMIu,
KaK NpaBuIio, He AONyCcKaeTCs.

HonyckaeTca npegycMmaTpuBaTb cbpoc BoAbl Ha HeUCNONb3yeMble 3eMNW, ecnyv Mpu 3TOM  WCKIHo4aloTes
BO3MOXXHOCTb MOMagaHnsi MX B BOAHble OOBLEKTbI, 3arpsa3HEeHWe MOA3EMHbIX BOA, 3p03us MO4YBbI, 3abonadnBaHue
MECTHOCTM 1 Apyrue Buabl yuepba okpyxatoLle NpupoaHon cpeae.

Mpy npoekTnpoBaHMM cOpoca pPyOHUYHbIX BOA B MOBEPXHOCTHLIE BOAHble OOBLEKTHI M OBparn cnegyeT cobnogatb
TpeboBaHusi ,MMpaBun oxpaHbl MOBEPXHOCTHLIX BOA, OT 3arpsi3HEHUS CTOYHbIMKU Bodamu'", yTBepXaeHHbIX MUHBOAX030M
CCCP, Munsgpasom CCCP 1 MuHpbi6xozom CCCP

Mpu npoekTnpoBaHUM cbpoca pyAHUYHbLIX BOA, B NOA3EMHbIE BOAOHOCHbLIE CloM HEO6X0AMMO cobnioaaTth TpeboBaHus
L, TONTOXXEHMI NO oXxpaHe NoA3eMHbIX BoA", yTBepXaeHHbIX MuHreo CCCP, MunBogxo3om CCCP n Munsgpasom CCCP un
cornacoBaHHbIx FocroptexHagsopom CCCP.

Mpu npoekTMpoBaHumM cbpoca pyaHUYHBIX BOA B MOpsi Heobxoaumo cobnogate TpeboBaHus ,[paBun oxpaHbl Mopen
OT 3arpssHeHus", ytBepxaeHHblx MuHsgpasom CCCP.

6.4. Mpn HenocpeAcTBEHHOM cOpoce pyAHUYHbIX BOA B BOAHble 0ObEKTbl, OoBpar M obpaTHO B ApeHupyemble
BOJOHOCHbIE CIOW, €Crnn He MOryT ObITb 0becnedeHbl TpeboBaHUS, yka3aHHble B N. 6.3, He0OXoauMO NpegycmaTpuBaTtbh
COOTBETCTBYOLLME MEPONPUATUS. HAaNpaBneHHble Ha NPefoTBPaLLEHME 3arpsi3HEHUST BOAHbLIX 0OBEKTOB OT B3BELUEHHBLIX
1 PacTBOPEHHbIX BELLECTB, COAEPKALLMXCS B PYOHNYHBIX BOAAX.

6.5. [INs CHMXEHUSA KOHUEHTpauun B3BELLEHHbIX BELLECTB CreayeT NpeaycMaTpuBaTh OTCTauBaHUe pyaHUYHbIX BOA B
OTCTOMHUKAX.



BmecTuMOCTb OTCTOMHMKA criefyeT onpefenaTb C y4eToM o6bema OTKauMBaeMbIX PYAHWYHBIX BOA, Tpebyemoro
BPEMEHM OTCTOsI U JonyckaemMoro cbpoca OCBETNEHHbIX BOA B BOAHbLIN OOBLEKT ycrnoBusi cbpoca OCBETNEHHbIX BoA B
BOAHLIN 06beKT Heobxoanmo onpenensaTb B COOTBETCTBUM C [l1paBunamm oxpaHbl NOBEPXHOCTHLIX BOA OT 3arpsi3HeHust
CTOYHbIMM BOAaMu" BpemMsi OTCTOS PYAHMYHBLIX BOL4 AN AOCTMKEHUST HEeobOXOOMMOro CHWDKEHWUSI KOHLUEeHTpauum
B3BELUEHHbIX BELLECTB crieayeT onpeaensiTe OnbITHbIM NyTEM.

6.6. [Ons CHWKEHUS KOHLEHTpauuMu 3arpsasHsiiolmX BeLlecTB HeobxoaMmo npegycMaTpuBaTb NpPUYMEHeHue
COOTBETCTBYHOLLUNX PUINKO-XUMUYECKNX U BMONOrMUYECKNX METOAOB OUUCTKU PYAHUYHBIX BOA.

lMpu cooTBeTCTBYIOLWEM OOOCHOBaAHMN OYUCTKA PYOHWUYHBLIX BOO MOXET ObiTb 3aMeHeHa cOpocom Mx B Hakonutenu-
ncnaputenmu.

B oTaenbHbIX cnyvasax, Mo COrnacoBaHUI0 C OpraHamy Mo perynMpoBaHuI0 UCMOMb30BaHWA U OXpaHe BOA CUCTEMbI
MunBoaxosza CCCP, ponyckaeTcs npoeKkTMpoBaTb YCTPOWCTBO HakonuTens-perynsitopa co cbpocom w3  Hero
MWHepanM3oBaHHbIX BO4 B BOAOTOKM BO BpeMsi MaBoAKa MpW YCroBMU COGMNIOAEHWUSI YCTaHOBMNEHHBIX HOPM NpeaernbHO
ponyctumbix koHueHTpauun (MAK) Bewects B Boge BOAHbIX OOBLEKTOB B COOTBETCTBUM C J[lpaBunamm oxpaHbl
NOBEPXHOCTHLIX BOA OT 3arpsia HEHNS CTOYHLIMUK BoAaMun".

6.7. PacnonoxeHHble BO6NM3n ropHbiX BblpaboTok 6eccTovHble BnaguHbl (MOHWXEHWS) unu Hebonblume o3epa, He
MMeloLMe peKkpeaumoHHOro, pPbIBOXO3ANCTBEHHOrO WNW OPYroro HapOAHOXO3AWCTBEHHOrO 3HaveHusi, MoryT ObiTb
MCMNOMb30BaHbl B KayecTBe HaKOMUTENeWn-perynaTtopoB WNW HakonuTenewn-ucnapvutenen npu npegocTaBneHun 3Tux
obbekToB B 000CO6NEHHOe Mnonb3oBaHWe Ha OcHoBaHuu cT. 15 ,OcHoB BoAHOro 3akoHogaTenbctBa Cotoza CCP u
COM3HbIX pecnybnuk”.

6.8. Mpn NpoeKkTMPOBaHNM HaKOMUTENEN-PErynATOPOB U HaKoNUTENEN-UcnapuTenen AOMKHbl 6biTb Npeay CMOTPEHbI
MEeponpuaTUs, UCKMYaKLme BO3MOXHOCTb 3arpsi3HEHMST NMOA3EMHbIX BOA4, — YCTPOMCTBO MPOTUBOPUNBTPALMOHHBIX
3aBec, 9kpaHoB M Ap. o KOHTypy HakonuTenen HeobxoAMMO npenycMaTtpvBaTtb HabnwogaTenbHble CKBaXXKUHbI ONS
KOHTPONS CTENEHN 3arpa3HeHnsi NoA3EMHbIX BOA.

6.9. B npoekte cnegyeT npegycmatpuBaTtb cOop, ydaneHue u obesBpexvBaHue PYOHUYHbIX BOA, CoAepXalinx
pagnoaKTUBHbIE BeLLecTBa B COOTBETCTBUM C OEWCTBYIOLLMMY HOPMaMu paguaurvoHHON 6e30MacHOCTU U CaHUTapHbIMA
npaeunamm paboTbl ¢ pagnoakTMBHbIMKU 0BLLEeCTBaAMN U APYTMMU UCTOYHUKAMU MOHU3MPYHOLLNX U3ITYyYEHWIA.

C6poc pygHW4YHbIX BOZA, COAEpXalMx paguoaKkTUMBHbIE BELLECTBA, Ha MOBEPXHOCTb 3eMNM, B BOAHbIE OOBEKTHI,
ncnonb3yemMble Anst XO3aNCTBEHHO NMUTLEBLIX, KYNbTYPHO ObITOBbIX M PbIOOXO3ANCTBEHHbIX LEeNen, U B BOOQOHOCHbIE CMOu
He lonycKaeTcs.

6.10. B npoekTe AOMmkHbl ObITb NPegyCMOTPEHbl YCTPOWCTBA M MEPONPUATUSA ONA npefoxpaHeHns noys u beperos
BOAHbIX 0OBEKTOB OT pa3mMbiBa OTKauYMBaeMbIMN BOOAMM.

6.11. YcnoBusas cbpoca pyOHWYHBIX BOA YKa3blBaAlOTCA B paspelleHnun Ha crneumanbHoe BOAOMONb30BaHUeE,
BblJABAaEMOM OpraHaMu Mo PerynmpoBaHUK0 UCMOMb30BaHWS M oxpaHe Bof cucTembl MuHBoaxo3a CCCP npu otBoge
nnowagkn Ans CTpouTenbCcTBa rOPHOro MpeanpusaTus B COOTBETCTBUMM C ,MHCTpyKUMEN O nopsiike COrmacoBaHWUst u
BblJauu paspelleHnii Ha crneumanbHoe BoAomnonb3oBaHue", cornacoBaHHon [occtpoem CCCP u  yTBEpXAeHHOW
MwuHBoaxo3om CCCP.

6.12. o AaHHBIM OLEHKM KayeCcTBa OTKAYMBaEMbIX BOA B NMPOEKTe creayeT NPMHUMATh peLUeHUs MO U3BIEYEHUIO 13
HUX NONE3HbIX KOMMOHEHTOB.

6.13. MNpy NpoekTUpoBaHUM NPOTUBOUNLTPALMOHHBLIX YCTPONCTB U MEPONPUATUIA cneayeT yuuTbliBaTb, YTO B 30HE
OencTBusa BoA03abopoB XO3ANCTBEHHO-MUTBEBOrO BOOOCHAOXEHMS He AOMYCKAeTCA WHLEKUMS B BOOOHOCHbLIE CrOM
pacTBOpPMMbLIX B BOE BELLECTB.

6.14. B 30He BMMSHWUSA BOAOMOHMU3UTENbBHLIX CUCTEM HEOOXOAMMO Y4YuTbiBaTb BO3MOXHOE OCedaHWe 3eMHOW
NOBEPXHOCTU, AedhopMaLv U COBWXEHUS FOPHbIX MOPOA U ONpeAenaTe JONOMHUTENbHbIE NepeMeLleHns pyHaameHToB
COOPYXXEHUN.

6.15. PacyeT ocepaHusi 3eMHOW MOBEPXHOCTU B OCHOBAHUWM COOPYXEHWUI NPU OXMOAEMOM MOHWKEHUN YPOBHS
noa3emMHbIX BOA cneayeT Npous3BoauTb CYMMUPOBaHUEM aedopMaLmin oTAenbHbIX CrOoeB.

6.16. Mpy CNOXHbIX MHXEHEPHO reONOrMYECKMX YCMNOBUSAX NIOLAAKU CTPOMTENBLCTBA AN OnpefeneHns oceaaHus,
AedopMauum 1 COBWMKEHMUS TOSLLM FOPHBLIX MOPOA AOMNYCKAeTCst NPUMEHATL MOAENMPOBaHUE.

6.17. MNpy NPOEKTUPOBaHNM BOSOMOHU3UTENBHBIX CUCTEM HEOBXOAMMO YYUTbIBATb BO3MOXHOCTb BO3HUKHOBEHUS UMK
aKTMBM3aumMmM KapCTOBO-CY(PO3NOHHBIX MPOLIECCOB M PaspbIXSIEHWsI TPYHTOB B OCHOBAHWM 30aHUA U COOPYXEeHUW,
0COBEHHO €ecnuM BEepXHAS 4YacTb [PYHTOBOW TONWM CrioXeHa neckamu. B npoekte cnepyeT npeaycmaTtpuBath
COOTBETCTBYHLLNE MEPONPUATMSA MO 3aLUUTE OCHOBAHMI CYLLECTBYHOLLUMX U NMPOEKTUPYEMbBIX COOPYXXEHUN (LUMYHTOBbIE
orpaxaeHus, konbmaTtauuo, LeMeHTaLMo 1 ap. )

6.18. lNpyM HEBO3MOXHOCTM 3aknagku rOpHbIMU MopodaMy OTpaboTaHHOrO NpPOCTpaHCTBa Kapbepa (paspesa)
JonycKaeTca npegycMaTpuBaTb €ro pekynbTUBALMIO MyTEM MepeycTpoMCcTBa B BOAOEM [Ns Pas3fUYHbIX BUAOB
BO/JOMOMb30BaHWS.

MPUNOXEHMWEL
tdSdjdrlzj s

PACYET BOAOMNMOHU3UTEJIbHbIX (APEHAXHbIX) CACTEM
OBLUME YKA3AHUA
1. [Ina pacyeTa BOAOMOHWKEHWNS HEOBXOAMMO CXemMaTu3vMpoBaTb NPUPOAHbIE YCMOBUS U BOAOMOHWU3UTENbHYIO

cuctemy. Tonuwa ropHbIx nopon pasbyBaeTcs Ha YCMNOBHO-OOHOPOAHbIE BOOOHOCHbIE W BOAOYMOPHbIE (MU YCMOBHO
BOZOYMNOPHbIE) CMOW BOAOHOCHbIA CMOM MOXET GblTb MPUHAT HEOrpaHUYEHHbIM WM OrpaHUYEHHBIM (MOMHOCTBIO UMK



YACTUYHO) KOHTYPOM MUTAHWUSI UM BOAOHENPOHMLAEMbIM KOHTYPOM. [nTaHne BOAOHOCHLIX CIIOEB MPUHUMAETCH 3a cyeT
nputoka NoA3eMHbIX BO4 U3 BOAOEMa WUMvM BOAOTOKA, MHUMbTpaUMM aTMOCHEpPHbIX OCafKoB, NepeTekaHus M3 ogHoro
BOAOHOCHOIO CMosi B APYroM.

BogonoHusnTenbHble CUCTEMbI CXEMaTU3MPYIOTCA MO dTanaM MX pas3BuTUS U NPUBOAATCS, Kak NpaBumo, K OaHON 13
crnefylowmx CXeM:  KONbLEBOW, HEMOMHO KONbLEBOW, NIMHENHON UNn rpynrnoBov (He NMPUMBOAUMOW K CXEME Kpyra unm
NPSIMON NUHWUK).

2. PacueTbl BOOOMNOHWKEHNS NPOM3BOAATCA AMNW YCTAHOBUBLLETOCSH W HEYCTaHOBMBLLErOCH PEXUMOB hunbTpaumu.
PacueTbl Ans ycTaHOBUBLLErOCS peXuma [AOIMKHbl BbIMOMHATLCA, Kak NpaBuio, BO BCeX cryyasix (3a UCKM4YeHneM
BOAOMOHWXEHUS B 3aKPbITbIX BOAOHOCHbBIX CMOSAX, HE UMEKLMX nuTaHus). PacyeTbl NO HEYCTaHOBMBLLEMYCH PEXUMY
BbIMOMHATCA ANA Mepuoja C Havana oOTKaykm OO MOMEHTa BPEMEHW, COOTBETCTBYHOLLENO HACTYMMEHUI0
YCTaHOBMBLLErocs pexuma, onpeaenseMoro B 3aBUCUMOCTU OT YCMNOBUIN NMUTaHNS BOAOHOCHbIX CNOEB.

B 3aKpbITbIX BOAOHOCHbLIX CMOSX, HE UMEIOLLMX MUTaHUSA, pacyeT BEAETCH TOMbKO MO HEYCTaHOBUBLLEMYCS PEXUMY.

3. O6bwwnii nopaaok pacyeTa BOOOMOHU3NTENBHOW (APEHaXXHOW) CUCTEMBI CMeayHLLUIA

ycTaHaBnuBaeTca Tpebyemoe MOHMXKEHWE YPOBHS NOA3EeMHbIX BOA (B 3aBMCMMOCTM OT MOCTaBMEHHOW 3agauv
BOZIOMOHWXKEHNS),

NPON3BOAMTCH pacyeT NPUTOKa K BOAONOHU3UTENBHON (APEHaXHON) CUCTEME;

onpefenslTca napamMeTpbl BOAOMOHU3UTENBHOW CUCTEMbI (YMCMO CKBaXWH, UX rnybuHa, Mpou3BOAUTENBHOCTb,
anameTp, MNOMoOXeHUe AMHAMUYECKUX YPOBHEW BOAbl B CKBaXWHAX, AuameTp M MNponyckHad CnocoOHOCTb TpybuaTbix
OpeHaxen, napameTpbl ApYrMX BOOAOMNOHU3UTENBbHBIX YCTPOUCTB) , UCX0AA U3 oOLLEero NpUToka onpenensaTcs OpanHaThI
1 NPOM3BOANTCS NOCTPOEHNE AEMPECCUOHHbBIX MOBEPXHOCTEN NOA3EMHOIO NOTOKA;

nogbupaeTcs o6opyLoBaHNE U pacCyYNTLIBAOTCA BOAOOTBOAALLMNE YCTPOUCTBA

4. TlpMToK NOA3eMHbIX BOA, K BOOOMOHWU3UTENBHOW CUCTEME crnefyeT onpedensTe B 3aBMCMMOCTM OT Tpebyemoro
NMOHWXEHUA YPOBHS NOOBEMHbIX BOA B pacHeTHOM Touke no dhopmyne

khs
N

, @

HonyckaeTca npu cooTBeTcTBylOWEM obocHoBaHMM BMecTO BenuuuH h n k BBOAUTHL B dhopmyny (1) BenuuuHy
BOZONPOBOAMMOCTH kh, M*/CyT, 3HaUeHNEe KOTOPO HEMOCPEACTBEHHO ONPEAEnsIeTCs Mo Pe3yrbTaTam OfbITHBIX OTKAYeK.

5. ObLwue NpUTOKN NOA3EMHbIX BOA K BOAOMOHU3NTENbHBIM CMCTEMaM W FOpHbIM BbipaboTkaM onpeaensioTcsa Kak
CyMMa MPUTOKOB M3 KaXKOO0ro BOAOHOCHOIO Crosi, APEHNPYEMOro BOAOMOHU3NTENBbHON CUCTEMOIN UMM HENOCPEACTBEHHO
BblpaboTkamu.

OMNPEOENEHUE NPUTOKA NPU YCTAHOBUBLUEMCA PEXXUME ®UNTbTPALIUA
6. Mpn onpepenennn no dopmyne (1) NpUTOKa MOA3EMHbIX BOA K KOJbLIEBbIM, HEMOJTHOKOMbLEBLIM U NIMHENHBLIM
BOZIOMOHU3UTENbHBLIM CUCTEMAM, a TakkKe ropHbIM BblpaboTkaM Mpu OTCYTCTBUM UMW HaNMyYMmM NPOTUBOMUILTPALIMOHHOW
3aBeChbl 3HayYeHne ¢ cneayeT BbIMUCNATL No hopmynam Tabn. 1.

Ta6nuua 1
PacuyeTHas cxema PacuyeTtHas cpopmyna
Cxema 1 KOJ‘IbLl,eBaﬂ cucrtema
ryr Inﬁ
- S
N2
" - HeI'IOJ'IHOKOJ'IbLleBaﬂ cucrtema
Xoa H
“. fa rInL

s

A

CoBeplueHHast N HecoBepLLEHHAs KOHTYpHas
cuctema. [MNpUTOK B 3aBUCUMOCTU OT MOHWXEHNSA B
3aaHHOW Toyke npu 6e3HanopHON NN HaMoOPHON
unbTpauum

2,

[Mpun pacnonoxeHnn pacyeTHOM
TOYKM Ha KOHTYpe U B LIEHTpe
CUCTEMbI Xcs = I

Cxema 2
“
Y o
W2P7777077

CoBepLueHHas Unu HecoBepLUEHHas NMMHeHas
cvctema. [NpuToK B 3aBUCUMOCTM OT MOHWXKEHUS B
3af1aHHOW ToYke npu 6e3HanopHON UKW HaNopHOM
dunbTpaummn

L

Cxema 3

e ey 4o
B8 . S A
7777 ] : _7r
KonbLeBow apeHax B KpOBMe BOAOHOCHOIO Cros,
coaepxallero HanopHble BoAbl. MNpuToK B
3aBMCUMOCTU OT I'J'IY6VIHbI 3arnoxXeHua gpeHaxa,

KonbueBon apeHax
rg h ng

Inr h rir,

2

HenonHokonbLeBon ApeHax
Iy h 8r
o nor

(Inr h 7I rr‘)r

A




paBHOM S

Cxema 4 Konbuesoii apeHax
In—rd MIng
r yl T
2
RS OIE HenonHokonbueBon gpeHax
. E (f (|n—rd llnﬂ)r
KonbLeBor HecoBepLUEHHbIN ApeHax B ry oo,
BOAOHOCHOM crloe, cogepxallem 6e3HanopHble ‘ I
BoAbl. [TPUTOK B 3aBUCMMOCTM OT rNy6UHBbI ‘
3anoXeHnsa ApeHaxa, paBHON Sy
Cxema 5
2h h 1
7| [ =
S OF
JInHenHbIN apeHax B KpoBne cros,
copepallero HanopHble BoAbl. MNpuToK B
3aBUCKHMOCTM OT rMyBGuHbI 3anoXeHns ApeHaxa,
paBHOM S
Cxema 6
2h
" S
1
(= ——)
rofa 1Y
2y, Fi
JINHeMHBLIN  HeCOBEepLUEHHbIV ApeHax B Croe,
copepxaliem 6e3HanopHble Boabl. [putok B
3aBUCKMOCTM OT rMyBuHbI 3anoXeHnsa ApeHaxa,
paBHOM S
Mpn
Cxema 7 p % 05
S I, 044h
In—=
hi AN o r
G Feasce 2
. Mpmr o
KoTnoBaH (nnacToBblIi ApeHax), BCKpbIBatOLLUIA h
HanopHble BOAb! (; 2arcsin——— 0515 InTey
2 e 2 ~7h'an
R h Vyh r
2r
Xem r
Cxema 8 Mpn I 5
y
N : | h
P R CRPPICI | A s 2y
) nfe 044 Fo
KoTtnoBaH (nnacToBbivi ApeHax) B 6e3HanopHoOM r r r
BOAOCHOCHOM crioe Mpn 1 05
y
h
A ( s 2r )
InE 2arcsin% 04515LlnL
r y W y 4y
b
Mpu H 05
r, b 044h
A e 2 P
|
Mem b 05
. . h
TpaHLes (NNacToBbIN ApeHax), BCKPbIBAOLLMIA ah
HanopHble BOAbI r, b 0.638h|n—b
A~ b
|
Cxema 10 Mpu b




1:.,F'h'[
S P 3] A
fy-b
TpaHLwes (NnacToBbli ApeHax) B 6e3HanopHom S y |
BOJOCHOCHOM Clloe 26 by & I, b 044y
@72, b)

Mpu b 05

s y
s’ r, b 0638yin

Zy |
b

Cxema 11

Hi

MpUTOK K KOTNOBaHY Yepes3 KOHTYPHYHO
COBEPLUEHHYIO MPOTMBOMUILTPALMOHHYHO 3aBecy

Cxema 12

MpuTOK K TpaHLLee Yepes NUHENHYI0
COBEPLUEHHYIO MPOTUBOMUITETPALIMOHHYIO 3aBECY

7. MpviBeAeHHbI pagnyc BOOOMOHU3UTENBHOW CUCTeMbl (BbIpaboTkM MO rpaHuue BbiCauMBaHWS NOA3EMHbIX BOA,
NpoTMBOMUINBLTPALIMOHHOW 3aBEChI MO ee BHYTPEHHeN rpaHn) creayeT onpeaensTb no hopmynam:

ONS KOHTYPHOW BOAOMOHU3NTENbLHON CUCTEMbI (BbIPAbOTKM UMM KOHTYPHOW 3aBECbl) C OTHOLLUEHWEM CTOPOH, PaBHbIM
nnn mexee 10,

A
rry) @

ONS KOHTYPHOW BOAOMOHU3NTENBHOW CUCTEMBI (BbIPAbOTKN NN KOHTYPHOWN 3aBeChbl) C OTHOLLEHUEM CTOPOH cBbilwe 10
1 ansa kopoTkux (I < 2L) NMHenHbIX BOAONOHU3UTENBbHBIX CUCTEM

r=0,25I; (3

ansa anuHHon (1 2L ) nMHenHon BOAOMNOHU3UTENBHOW CUCTEMBI (TPaHLUen)
r=0 4)

8. 3HaueHune paguyca genpeccum rq Ans KOHTYPHbIX U KOPOTKUX NIMHENHBIX BOOOMOHU3NTENBHBIX CUCTEM U YCTPOWCTB
cnegyeT NpYHUMaTh paBHbIM pagunycy obnactn dwnbTpauuu, Koraa ee rpaHuua - KOHTYp MUTaHua — MOXeT ObiTb
NPUHATa KPYroBon (hOpMbl, @ ANS APYMMX FPaHWYHbIX YCroBuM — no chopmynam Tabn. 2, AnsS OANWHHBIX NWHENHbIX
BOZOMNOHN3NTENBHbIX CUCTEM U YCTPOWCTB - N0 hopmyne

rq=L (5)
9. ﬂpl/l OBYCTOPOHHEM NPUTOKE K OJIUHHbIM JINHENHbIM BOAOMOHU3UTESNbHbIM CUCTEMAaM (yCTpOI?ICTBaM) MPUTOK

MOA3EeMHbIX BOA ONPedensercs pasfenbHO C Kakaol CTOPOHbI (B 3aBWCUMMOCTM OT COOTBETCTBYHOLUMX PAcCTOSIHWUA [0
0obnacTu nuTaHNsl) 1 CyMMUpyeTcsi.

Ta6bnuua 2

PacuyeTHas cxema PacyeTtHas ¢hopmyna |




BoaoHoCHbIN crnon,

OrpaHNYeHHbIN 04HON r, 2L
NVHeHO rpaHuuen obnacTy d
nuTaHnsa

ab BoaoHOCHbIV crnowi nMeeT fBa Onsa rpanuy a,a

L2 TNNHENHbIEe B3aUMHO r 2L,

- . . d 2 2

: e o6acTo T WL L
R [ns rpaHuy a,b

b—sogoHenpoHuuaemas

- R
a 2L, 1
re 2L, L

o BoaoHOCHbIV crnowvi nMeeT fBa Onsa rpanuy a,a
o .1 napannenbHble fIMHENHbIEe ', ELlsin L,
N . rpaHuLbl L.
¥ . . a—obnacTb NUTaHus Ons rpanuy a,b
) a b—soaoHenpoHuuaemas

Iy iL1 ctg 2||:

HeorpaHn4eHHbI BOOOHOCHBIN

T CNoW, NMTaHne KOTOporo K
K NpoMCXoamnT 3a cHeT r, r H e
MHUNbTpaumn p

NOBEPXHOCTHbIX BOA
WHTEHCUBHOCTbHIO P

HeorpaHn4eHHbI BOOOHOCHBIN
ana cnown, cogepxalimmn HanopHble kh,h
n P57 "5;//: BOAbI, MUTaHNE KOTOPOTo r,r Tl
R e NponCXoauT 3a cyeT d

npoTekaHna BoAbl U3
BbllLernexalwiero crosa

ONPEOENEHME NPUTOKA NPU HEYCTAHOBUBLLUEMCB PEXUME ®UITbTPALIUU

10. [ns Ha4YanbHOTO Nepuoaa HeyCTaHOBUBLLErOCS pexumMa (Oenpeccusl He JocTuraeT obrnacTv NUTaHus) 3HadeHue
byHKUMU MoHWKeHUs ® crnedyeT onpefenatb Mo dopmynaM cxembl 1 Tabn. 3 unv NpuHUMaTh PaBHBIM 3HAYEHUIO
BeNuuMHbl @O, onpefensieMoMy Mo ¢opMynaM yCTaHOBMBLUErocsi pexuma (Tabn. 1), ucxoas U3 3HaueHwWn paguyca
[enpeccum ry, BbIMUCIIEHHBIX AN COOTBETCTBYIOLLMX MOMEHTOB BPEMeEHM Mo hopMyre

M, 1 15+/at (6)

3HayeHne Benn4ymHbl a onpegenaeTcd onbITHbIM NyTeEM UK No q)opmynaM:
kh kh
alc ! apc T

g e

B JanbHenweM, Korga genpeccus AOCTUrHET obnacTv NUTaHusi, 3HavyeHust PYHKLMM NMOHWXKEHUs Ans onpegeneHns
NPUTOKa NOA3EMHbIX BOA, K KOHTYPHBIM Y KOPOTKMM NMHENHBbIM BOAOMOHM3NTENBHBIM cuctemam no dopmyne (1) cnegyet
npyvHUMaTh no copmynam cxem 2—7 Tabn. 3.

3HayeHusa npyuMeHeHHou B Tabn. 3 dyHkumm E; (—n) npuBegeHsl B Tabn. 4.

Tabnuua 3
PacuyeTHas cxema PacueTHas chopmyna
2
Cxema 1M . i E( X, )
" 4 =" dat

[ns ueHTpa CUCTEMbI Xcs=
[ns 0ANHOYHOW CKBaXWUHbI Xcs=rh

HeorpaHu4eHHbIN BOOOHOCHbIN Crow

Cxema 2
X
z—f‘f
2 2 2
1 Kes X z 2L
P KAes. X z 4
z s B 4z E 4at
3Hak nmc CcooTBeTCTBYET
k 3 HenpoHWLLaeMOMY KOHTYPY, 3HaK
BoaoHOCHbI Croi orpaHnyeH MWHYC —KOHTYpY nuTaHus. Ans ueHTpa




NPAMOMUHENHBIM KOHTYPOM NUTaHWUS Unn
HEMpPOHMLAEMbIM KOHTYPOM

cucTeMmsbl Xgs=r, x=0, y=0

Cxema 3
X

Q

Cniow orpaHnyeH ABymsi B3avMHO
nepneHanKynApHLIMU KOHTYpaMK, Kaxabin
13 KOTOPbIX MOXET ObITb KOHTYPOM
NUTaHUS NN HEMPOHULIAEMBIM

[Onsa ueHTpa
cucTembl
1 r L L L L
"z B B g B a B oG

3Hakun dyHKkuum + E; cooTBeTCTBYIOT
BMAaM rpaHuL, BOJOHOCHOTO Crost:

[+ - + -]—X, Z — KOHTYpbI NUTaHUS;
[++++]—X, Z — HenpoHWLaemMble KOHTYpbI
[++--]—X — KOHTYp nNuTaHus; Z—
HenpOoHNLIAEMBI KOHTYP

Cxema 4

Cnoit orpaHuyeH AByMsi napannenbHbIMy
KOHTYpaMU NMUTaHWS UM OOHWUM KOHTYPOM
NUTaHWsi, ApYrMM—HenpoHULaeMbIm

[ns ueHTpa cuctemsl

10 L L.
A4E‘4atE‘at

3Haku dyHKUMM E; coOoTBETCTBYIOT: 3HaK
NAC —HENPOHMLIAEMOMY KOHTYPY,
3HaK MWUHYC —KOHTYpY NUTaHuns

Cxema 5

HeorpaHu4eHHbIN BOOOHOCHbIN CIoW

. 2
1in Xhi .
Noa, B g e

[ina paBHOAEOUTHBIX CKBaXUH

Lo X PO X X
4 4dat

oY
Q

Cxema 6

BofoHOCHBIV criovi orpaHnyeH
NPSAMONUHENHBIM KOHTYPOM NUTaHWUS Unu
HernpoHMLaeMbIM KOHTYPOM

2
L X,
" 7, B @ B

2
Kunhi
4at

3HaK nnC COOTBETCTBYET
HenpoHMLLaeMOMY KOHTYpY, 3HaK

MWHYC —KOHTYpY nutaHus. Ons
paBHOAEOUTHBLIX CKBaXWH MpW rpaHuLe —
KOHTYP MUTaHWS U YyCTaHOBMBLUEMCS

pexume 1 n Kntom

2 X

" Xt U XXz Xon

i

Cxema 7

BoOoHOCHbIN crov orpaHnyeH AByMSt
neprneHAuKYNSpHbIMU KOHTypamun—
NUTaHUS UKW HEMPOHULLAEMbIM

)(mt,m nV )(mhl)<mh2 )<mhn

2
' X Kenix
Mg B By
X Xa
hiz hio
El 4at E 4at

3Hakn dyHKkuun + E; cooTBeTCTBYIOT
BMAAM rpaHuL, BOAOHOCHOrO Cros:

[+ - + -]—X, Z — KOHTYpbI NUTaHUS;
[++++]—X, Z — HenpoHMUaeMble KOHTYpbl
[++--]—x — KOHTYp nNuTaHus; Z—
HenpoHULaeMbI KOHTYP

a) 1 X, mx‘mtmz
N TN
2 mt*mt,mo
b) 1| X, mx“mt,mo
A —nfe.
2 *mt*mt,mz
roe .
A )(mt.mx A Xxmhlx Xxmh2x Xxmhnx’
xm,mz A Xxmhlz X‘mhzz Xthnz;
xm,mo ; X*mhlo Xxtho Xthno;

X M= d &




Mpumeyvarue. MNpy onpegeneHny ypoBHSA B OAHOWN U3 OEVCTBYIOLLUX CKBAXWH BENUYNHA
Xh ANS 9TOV CKBAXWHbI MPUHUMAETCS PaBHOW ee Pagunycy rh.

7] Ei (-n) W (1, )npu
0,05 0,1 0,2 0,6 1,0 2,0 5,0
0 —ee 6,228 4,854 3,505 1,555 0,842 0,228 |0,007

0,01 -4,038 4,043 3,815 3,288 1,555 0,841 0,228 |0,007
0,02 -3,355 3,326 3,344 2,852 1,553 0,841 0,228 |0,007
0,03 -2,959 3,037 2,887 2,690 1,542 0,841 0,228 |0,007
0,04 -2,681 2,748 2,629 2,482 1,521 0,841 0,228 |0,007
0,06 -2,468 2,458 2,427 2,311 1,493 0,841 0,228 |0,007
0,06 -2,295 2,312 2,262 2,167 1,459 0,839 0,228 |0,007
0,07 -2,161 2,166 2,123 2,044 1.423 0,836 0,228 |0,007
0,08 -2,027 2,021 2,003 1,935 1,386 0,832 0,228 |0,007
0,09 -1,919 1,754 1,898 1,839 1,349 0,826 0,228 0,007
0,1 -1823 1,487 1,805 1,763 1,312 0,819 0,228 0,007
0,2 -1,223 1,221 1,216 1,194 0,996 0,715 0,228 |0,007
0,3 -0.906 1,000 0,902 0,890 0,778 0,601 0,216 |0,007
0,4 -0,702 0,779 0,700 0,693 0,621 0,502 0,205 |0,007
0,5 -0,560 0,559 0,558 0,553 0,504 0,421 0,194 0,007
0,6 -0,454 0,476 0,453 0,450 0,415 0,354 0,177 10,007
0,7 -0,374 0,393 0,373 0,370 0,345 0,300 0,161 |0,007
0,8 -0,311 0,310 0,310 0,308 0,289 0,254 0,144 10,007
0,9 -0,260 0,223 0,260 0,258 0,244 0,217 0,128 |0,007
1,0 -0,219 0,136 0,219 0,218 0,206 0,186 0,114 0,007
2,0 -0.049 0,049 0,049 0,049 0,047 0,044 0,034 |0.005
5,0 -0,001 0,001 0,001 0,001 0,001 0,001 0,001 |0,000

8,0 0 0 0 0 0 0 0 0

11. MNpw onpepeneHnn NPUToKa NOA3EMHbIX BOL K KOHTYPHOM UM KOPOTKOW NTIMHENHOW BOAOMNOHM3NTENbHOW cucTeMe
B TOSLIAX, CIOXEHHbIX M3 HECKOMNbKUX HEOAHOPOLHbLIX CIOEB, HEOrPaHWYEHHBIX MMM OTPAHUYEHHBLIX C OJHON CTOPOHbI
(MMetoLMX OOHY NPAMOSIMHENHYIO rPaHuLy), 3HaYeHUst (PYHKLUMM TMOHWXKEHUS Ons Crosl, U3 KOTOPOro Mpou3BOAUTCS
oTKauka, CrielyeT NpMHMMaThb no popmyniam

ANs HeorpaHUYEHHOro Cros

at X
Wiz;

Xe va/by
—

AN CNosi, OrpaHNYeHHOro C OfHOW CTOPOHBI,

2
WA Xy A Xae

X.Valb, " X \alb,

n 4
3pecb 3Hakm "+" COOTBETCTBYHOT "MMOC" — HENPOHWLAEMOMY KOHTYPY, "MWHYC" — KOHTYpy nuTaHus. 3HaveHus
dyHKkumm V (1, v) onpeaensitoTcs no
Tabn. 4

q 5ddd-
XCS XT]CS

XCS q‘ ICS. (lo)
Va/b, f?e%bd
by onpepensieTcs Ansi COOTBETCTBYHOLLMX PACYETHBIX CXeM Mo dhopmynam Tabn. 5
Tabnuua 5

PacuyeTHasi cxema PacueTHas ¢hopmyna
Cxema 1
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Ona ueHTpa U KOHTYpa CUCTEMbI Xcs=T.
12. Mpwu onpeneneHun NpUToka NoA3EMHbIX BOA K ANMHHBIM NMHENHBIM BOAOMOHU3UTENbHBIM CUCTEMaM Mo opmyre
(1) 3HaveHust pyHKUMM NOoHMXKEHUSA @ BblUMCHIAOTCS NO hopmyne

Xes 2L X
X F ol F o )

K
2

3HaueHus dyHkun F (1) onpegenstoTtcsa no rpadgumky vept. 1.
CISE.'aF"‘l
Ei54 TTTH
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026 1
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YepT. 1. Mpadmk dpyHKummn F(n)

LT

13. 3HayeHue yHKUUM NOHMKEHWUS MPU PasHOBPEMEHHOM MyCKE MMM OCTAHOBKE 3MEMEHTOB BOAOMOHU3UTENBHOW
CUCTEMBI, KOrga Ha KaXaoMm i-M npomexyTke BpemeHn Qi=const wu rpacuk pacxoga Q (t) nsobpaxaercsa cTyneH4aTomn
NWHWe (4epT. 2), cnepyeT onpeaenaTb Ans N-ro NPOMEXyTka BpeMeHU no chopmyre

A I ! Qi QQI It t, (12)

Q

Y% 1 2 3
YepT. 2. CTyneHyaTbIn rpadmk oTKavku
14. NpopomKUTENbHOCTL HEYCTAHOBMBLLETOCS peXxunMa AoMnyckaeTCsl MPUHMMaTbh PaBHOWM 3HAYeHUI0 BpeMeHu t, npu

KOTOPOM BbluMcrisiemast No Tabs. 3 GYHKUMA NOHMKEHNUA ® JOCTUTHET 3HaYeHUs, ONPeaensaeMoro A COOTBETCTBYHOLLMX
CXEM U yCroBuii NuTaHus no taén. 1.

PACYET
CKBAXWHHbIX BOAOMOHU3UTENIbHbLIX CUCTEM

15. PacnonoxeHne BOAOMOHM3NUTENBHbBIX CKBaXXWH, UX YNCIO U 3arny6neH|/|e cnegyet npuHMMaTb UCXOoOA U3 NMPUTOKa
noA3eMHbIX BOA M HEOBX0AMMOr0O NOHMKEHUS UX YPOBHA.



PacueTHyto Npor3BOAUTENBHOCTb CKBaXXWH CrieyeT Onpeaenstb C y4eTOM NOMyYEHHbIX OMbITHbIX AaHHbIX.
Mpy OTCYTCTBMM ONbITHBIX AaHHbIX NPOW3BOAUTENBHOCTb CKBaXMHbI AOMYCKAeTCA Onpeaensitb Mo 3MMNUpUYecKom
copmyne

q, 400}r,k (13)

16. Tlpu pacyeTe BOAOMOHM3NTENbHBIX CKBAXWH, MNpeABapuTenbHO 3afaBascb WX napameTpamu  (rnybuHom,
AnameTpoM M AFIMHON CMOYEHHOW YacTu bunbTpa) U PpyKOBOACTBYACH OMbITHBIMW AAHHBIMW, @ MPU UX OTCYTCTBUK -
dopmynon (13) , HeobxoaMmMo onpedenuTb NPOU3BOAUTENBHOCTb OJHON CKBaXKWHbI. VIcxog4s U3 Mpov3BOAMTENbHOCTU
OAHOW CKBaXMHbl N OOLLEro NpuToka NOA3eMHbIX BOL K BOLAOMOHU3NTENbHON CUCTEME HaMeyatoT YMCIIO CKBaXUH U UX
pacnonoxeHvie, NMPUHUMAasa Ha Kaxayl WX HUX MPUMEPHO paBHYl Harpysky. [pu 3TOoM HeobxoAMMO MNpUHUMAaTbL BO
BHUMaHWE OCOBEHHOCTW  rMOporeonorMyeckMx YCrioBUW, a TakKe YMEHblUeHWe C TeYeHWeM  BpemeHU
NPOV3BOANTENBHOCTN CKBaXKWH MO Mepe cpaboTkn ypoBHEN MOA3EMHbIX BOA W B pe3ynbTaTe MpoLeccoB KofbMaTauuu,
KOPPO3UN N XMMUYECKOTO 3apacTaHus unbTPOB.

17. Mpv NPUHATBIX PacnonoXeHNn 1 NPON3BOAUTENBHOCTN CKBaXWH HEOBXOAMMO NPOBEPUTb BEMWUYMHBLI MOHMXEHNS
YPOBHS NOA3EMHbIX BOA, B PACHETHbIX TOYKaX Ha NIMHWN BOOOMOHU3NTENBHbBIX CKBaXWH 1 B CAMUX CKBaXKMHAX

MoHWXeHMA B pacyeTHbIX TOYKaX MPU KOHTYPHbIX W JIMHENHbIX BOAOMOHWU3UTENbHBIX CUCTEMAax cregyeT BblYMCNATb
NCXoas M3 3HaYeHUn yHKUMM noHwkeHna @, onpegensembix no dopmynam cxem 1 u 2 tabn. 1 n dopmyne (1) npu
HanopHOM MOTOKe — HenocpeACcTBEHHO, Npu 6e3HanopHOM — mocrne NoacTaHoBkM B chopmyny (1)

2H S

T3

(14)

18. MNoHwKeHne ypoBHSA NOA3EMHBIX BOA, HA NIUHMKU CKBaXWH onpegenseTca no cdopmyne (1) no 3HaveHnam ® npm Xes
= ANS KOHTYPHbIX U Xes = O ANSA NIMHEWHbBIX CUCTEM.

CBA3b Mexay MOHWKEHUSIMU YPOBHEW BOAbl B COBEPLUEHHbIX CKBaXWMHAX M Ha WX FIMHWM AMS HanopHOro notoka
BblpaxkaeTcsa hopmynon

S S A )

CBa3sb MexXxay ypoBHAMU BOAbl B COBEPLUEHHbIX CKBaXMHaX U HaA UX NUHUN ONnA 6e3HanopHoro NOTOKa nveet BM,D,]

222G (16)
yh | k /\\n
OpﬂMHaTa YPOBHA BOAbl HA NMNMHUW CKBaXXMH onpenendeTca no cbopmyne
17
y HS (17)
[ns coBepLUEHHbIX CKBaXWH NoKasaTernb BHYTPEHHEro (unbTpaLuoHHOro CONPOTUBIEHNS
Ao Ny, (18)
1 S
Ay s )
2 27,
D.J'Iﬂ HeCOBepLIJeHHbIX Mo CTeneHu BCKprTI/IFI BOOOHOCHOro Crnogd CKBaXMH nMnokKa3aTtellb BHyTpeHHeFO

UNbTPALMOHHOTO COMNPOTUBIIEHUS] C Y4ETOM OOMOSNHUTENBHOTO MMAPOANHAMUYECKOrO CONPOTUBNEHUS U3-3a HEMOSTHOTO
BCKPbITVS BOLOHOCHOIO CIlosi onpeaensieTcs no gopmyne

/\ imp A c A com (20)
B HAMOPHbIX YCNOBUAX

Lk (21)
In e
N com 2 If rh

rae e onpeaensieTcs no rpaduky YepT. 3.

a) 6)



L4 11711 (11 lr/n-Q 14
w2 [FHHGF /h=04 12
10 HESLHA s /=03 10
08 j%\:{ v, e 08
06 ,C’H P2 /:u-‘ﬂ - 06
0s A 7 W/h-0 N 04
02 FHHAHHH 0.2
0 FHF 0
-0.2 [AHH H -Qz
-04 Ll -04

@ 0203 0% .th @1 Q2 03 04 Q5 Q6 07 G8 Q9 iy
‘-IepT. 3K pacyeTy cConpoTUBNEHNA CKBaXXNH Ha FVI,EI,pOJ'IOFM‘-IECKOVI HeCcoBepPLUEeHCTBO
a, 6 - cxembl HECOBEPLUEHHbIX CKBaXXWH B HAanopHOM 1 6e3HanopHom nnacTax; a, r— rpadviku ans onpegeneHus e

B Ges3HanopHbIx ycrosusax B dopmyne (21) n npu onpegeneHnn 3HadeHusa e no rpadumky vept. 3 cnegyeT BMeCTO
3HaveHuns | noacTaBnATh br 1 BMecTo 3HaveHns h noactaBnsATe Y.

lMpn pacyeTe cucTteM M3 HECOBEPLUEHHbIX CKBaXMH B dopmynbl (15) n (16) cnegyeT BMecTo 3HayeHus P,
noactasnaTe Pimp.

19. MNpu BbIOPaAHHbLIX 4YMCne, pacyeTHOW MPOM3BOAMTENBHOCTU W PAaCMONOXEHUN BOLOMOHU3UTENbHBLIX CKBAXWH
rpynnoBov CUCTEMbI CreayeT NpoBepuTb OOCTMKeHne TpebyeMOoro MOHMXKEHUS YPOBHHA NOA3EMHbIX BOL4 B pPacYHeTHbIX
TOYKax N B CAMUX CKBaXKMHAX MyTEM CYMMUPOBAHUS [ENCTBUIA KaXKOA0N CKBaXWHbI B OTAEMbHOCTU:

1 @7)
T

3HayeHnsa PYHKUMIA MOHWKEHWUA ANS pacyeTHbIX TOYeK BHE CKBaXMHbI onpeaenstoTcs no dgopmynam 1abn. 6, a B
COBEpLLEHHON CKBaXXMHe OT ee COBCTBEHHOro AeNCTBMA — Mo popmyne

Iy (23)

h

f, 0159In

Mpn pacyete cMCTEM M3 HECOBEPLUEHHbIX CKBaXUH MO dhopmynam (21) — (23) 3HaveHue PYHKLUUN NOHWKEHNA Mimp
BXOOWT B BblpaXXeHNe pPacyeTHOro paauyca rhe, COBEPLUEHHOW CKBaXMHbI, SKBUBANEHTHOW No AebuTy AencTBUTEnbHOM
HECOBEPLLUEHHOW CKBaXWHE:

e ar; a e v (24)

PacyeT npousBoaMTCs Kak ANs COBEPLUEHHbIX CKBAXWH C NoAcTaHOBKOW B cdopmyny (23) BMeCTO Iy BENUYMHbI
pacyeTHoro paguyca re ,.

20. OkoHuyaTenbHasa rnybuHa CKBaXKMH M rNyOUHA MOrpyXeHUs CKBAXKMHHOrO Hacoca, a Takke guvameTp U AnvHa
dunbTpa ycTaHaBNMBalOTCHA HA OCHOBAHMU onpeaeneHHblX no nn. 18 1 19 NoHWXeHUn n 0TMETOK YpoBHEN BOAbl B CaMUX
CKBa)kKMHax.

[ns anutensHoro cpoka cryx6bl UNbTp, kKak NpaBuno, crneayeT pacnonaraTe HUXKE YPOBHS BoAbl B ckBaxuHe. [pu
COOTBETCTBYHOLLEM OOOCHOBaHMM [OMYCKAeTCs MCMOMb30BaTh BOAOMOHU3UTENbHLIE CKBaXWMHbI C  HE3aTOMIEHHLIM
uUnLTPOM, Hampumep, Ha KOHEYHOM 3Tane npu MOHWXEHUU YPOBHA BOAbI A0 Bogoynopa. B atom cnyvae npwu
onpefeneHnM OnuHbl OencTBylollen (CMOYEHHOW) 4YacTu unbTpa cnegyeT yuuTbiBaTb BbICOTY BbiCauMBaHWS,
onpeaensiowyo ypoBeHb BOAbl 38 CKBaXXMHOW, U BbIMUCIATL ANMHY OENCTBYIOLWEeN YacTu HesaTonneHHoro couneTpa li , m:

05151 COBEpPLUEHHbIX CKBaXXMH — no dhopmyne

q .. (25)
* Y

[Nl HECOBEPLLUEHHBIX CKBaXMWH B chopmyny (25) BMECTO TeUEHUSI BENUYUHBI Yh, CrieayeT NoAcTaBnsThb by
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YepT. 4. M'padomkun ddyHKUMn Q (1, ) mn Q1 (1, )
PACYET TPYBYATbIX U TANEPENHBLIX OPEHAXEN

21. Mpwn NpuHATON rMyGunHe 3anoXeHNs KOmNbLEBOro ApeHaxka NPUTOK NOA3EMHbIX BOA, K HeMy criedyeT BblYMCNSATb No
dopmyne (1) n dpopmynam cxem 3 n 4 Tabn. 1.

OTO Xe 3HayeHve Benu4YMHbl NpUTOoKa crnedyeT NPYHUMaTb NPU ONpeAernieHnn MOHWKEHUS YPOBHEWN NOA3EMHbIX BOA
cornacHo n. 18 B To4kax, SBMASOWMXCA BHELUHUMW NO OTHOLLEHWIO K KOHTYPY ApeHaxa.

22. MNoHwxeHne ypOBHS NOA3EMHbIX BOA B LEHTPE KOMbLEBOro ApeHaxa npu 3agaHHow rmybuHe ero 3anoxeHus, a
Takke Tpebyemyto rnybuHy 3anoXeHus KOMbLEBOro ApeHaxa npu 3afaHHOM MOHWXKEHWU B €ro LeHTpe crnegyet
onpefensTb U3 ypaBHeHUs

g z e e e (26).
y| y’y|, : y| = r | y\ y\
Ona cxembl 3 Tabn. 1 y=h; ans cxembl 4 TOM xe Tabnuupl yy=H - Sy ;
rh r Iy (27)
yy Y Yy
3HaueHna yHKLMIA r Iy q r
D A /
onpeaensTca COOTBETCTBEHHO MO rpadukam YepT. 5.
YpaBHeHwue (27) cnepyeT pewwatb nog60opom nnv rpadmnyecku.
Ta6nuua 6
PacuyeTHas cxema PacueTtHas ¢hopmyna
Cxema 1 X: Xi
s 2 2
rd rZ Xcs r‘i Xh
f 0159In d

X x

B croe ¢ KpyroBbIM KOHTYPOM NUTaHUs

0.159In

Cxema 2 2 2

e S S

x f _—
Xn

+
T\ Iy 2 X UMeeT NOoNoXuTenbHble 3Ha4YeHue, ecnn

Toyka M HaxoguTcs Mexay CKBa)XVMHOW U
obnacTblo NMTaHus

B nonyorpaHu4eHHOM crioe (C oaHUM
KOHTYPOM MUTaHMs)
1-ckBaXuHa; 2-061acTb NMUTaHKs

Cxema 3 2| 7 X
h -z .=

X
f — ;
°b. b, %b.Db.

Z .
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X z
*M(x.z) d 1 —q dzd —.
> 1JT"- x bst bst bst
1 =z . DyHkuma Q(n, ) onpedenseTcs no yepT. 4

2

B nonocooGpasHom crnoe ¢ aBymsi
KOHTYpamMu nuTaHusi
1-ckBaXuHa; 2-0611acTb NUTaHUsI

Cxema 4 x | z X 7z

f W [T

o @bb bb,
*M(x.2) X Ih 7 Ih 7

x — &z .
A R Y

®yHkuma Q(n, ) onpepensieTcs no Yepr. 4

B cnoe mexay obnacTbio NnUTaHuns n
HenpoHMLI@eMON rpaHunLen
1-ckBaXuHa; 2-0651acTb NUTaHUs
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4 ”41 n
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23. pu 3agaHHON rMybuHe 3anoXeHust IMHEHOro ApeHaxa NPUTOK NoOA3eMHbIX BOA K HEMY criedyeT onpeaenstb no
dopmyne (1) n dopmynam cxem 5 n 6 Tabn. 1, a ypoBeHb NOA3EMHbIX BOA B TOYKaX Ha PacCTOSHUM X OT OCU NIMHENHOTO
ApeHaxa - no ykasaHuam n. 17 ncxons U3 BeNUYMHbLI NPUTOKA, BblMMCNEHHOM No dopmyrne (11).

24. Mpun 3agaHHOM TpebyeMOM MOHWKEHMN B TOYKE Ha PACCTOSHUM X OT OCW JIMHENHOrO ApeHaxka cnefyeT BHadvane
onpeaenuTb NPMTOK NOA3EMHbIX BOA K HeMy no dopmyne (1) n dopmynam cxembl 2 Tabn. 1, 3atem, ncnonb3ys opmynbl
cxem 5 n 6 Ton e Tabnuupl, onpeaenntb NOAOOPOM HEOOXOAMMYIO IMYOVHY 3aN0XeHUS IMHEMHOTO ApeHaxa

25. bykBeHHble 0603Ha4YeHus, Bxogdawme B opMyribl. MPUBELEHbI B CMPABOYHOM MPUIOXEHUM 3.

MPUNOXEHUE 2
I BWL Olsj dz' datsj

NPOEKTUPOBAHWUE BOAOMNOHU3UTENbHBLIX YCTPONCTB
BOOONOHU3UTENbHbIE N HABNIOAOATEJNIbHBIE CKBAXXUHbI

1. Ans onpeaeneHns KOHCTPYKLUMU BOAOMOHN3NUTENbHbIX CKBaXXWH B NPOEKTE A0MKHbI 6bITb BbIGpaHbl cnocob bypeHuns
n Tpebyemoe KpenneHne ckBaxunH obcagHbiMu Tpybamm.

HonyckaeTcsi npegycmaTtpmBaTbh BypeHue CKBaXWH C IMMHUCTON MPOMBIBKOW B npegenax HeapeHupyemblx Croes, a
Takxe B npepenax gpeHnpyemMmbiXx BOOOHOCHbIX CITOEB B TeX Cly4aax, Korga onbIiTHbIM NyTeM AOKa3aHa SC*)C*)GKTVIBHOCTI:
nocneayoLLen pasrnMHU3aLnm CKBaOXWH.

OnamveTtp OypeHns ckBaxuH nod UNBTPOBYK KOMOHHY criegyeT MpuHMMaTb MO HapyXHOMY AvameTpy
npeaycMOTPEHHOM NMPOeKTOM hUnbTpytoLen oBChINKM.

B konoHHax ob6cagHbix TpyO, NpeoyCMOTPEHHbIX Ha Mepuon 9KChryaTauuu CKBaXWH, BepxHWA obpes kaxgown
ocTatowernica obcagHon Tpybbl AomKeH ObiTh Bbille Galimaka npeabiaylien Tpybbl He MeHee YeM Ha 3 M npu rnybuHe
CKBaXuHbI 0 50 M He MeHee 4YeM Ha 5 M - nNpu GornbLuen rnybuHe CKBaXKUHbI; KOMNbLIEBOM 3a30p Mexay Tpybamun JOmKeH
ObITb 3aLleMEHTMPOBAaH (Tak e, Kak Bce 3aTpybHOe NpOCTpaHCTBO OcTatoLecs Tpybbl) nnn 3agenaH carbHUKOM.



Mpy NpoeKkTMpoBaHMM BOAOMOHU3UTENbHBLIX CKBaXWH B MOA3EMHbIX BbipaboTkax crnegyeT npegycMarpusatb WX
OypeHue c NpuUMeHeHWeM YCTPOWMCTBA, WCKIMIOYaoLWero npopbiB NoA3eMHbIX BoA B BblipaboTkn. B msArkux nopogax npwu
cooTBeTCTBYIOLWEM 0O6OCHOBaHWM [JonyckaeTcs npegycMaTpuBaTb YCTPOMCTBO CaMOM3MMBAIOLUMXCA CKBaXWH U3
noAseMHbIX BbIpaboTok nyTem 3abmBkun Unn 3afgaBnmBaHns unbTPOBOW KOMOHHBLI Ha Tpebyemyto rnybuHy.

2. [na BoJONOHM3WTENbBHBLIX CKBaXWH cnegyetT npegycmatpusBatb TpybyaTtble, KapkacHO-CTEpXHeBble,
rpaBMTaLMOHHbIE, KOP3UHYaTble, KOXYXOBble U B6roYHble PUNLTPLI MM MPOEKTMPOBaTbL BOAONPUEMHYIO HYaCTb CKBAXXUHbI
6e3 ycTaHOBKM B Hell hunbTPoB Mcxoas u3 TpebosaHum Tabn. 1

Kaxxpgoe unbTpoBoe 3BEHO AOMKHO MMEeTb NacnopT 3aBOAAa-M3roTOBUTENS C yKas3aHWEM BCEX €ero TeXHUYECKUX
OaHHbIX.

Mpy HEeBO3MOXHOCTU NOMy4YeHns puNbTPOB 3aBOACKOrO M3roTOBMEHNS HA HUX AOSMKeH OblTb BblAaH crneuuanbHbIv
NpOoeKT, pa3paboTaHHbIV NPOEKTHOW opraHu3aumen

®unbTpbl AOMKHLI 06nagaTe AOCTAaTOMHOM MPOYHOCTLIO, obecneymBaroLen X HopManbHyl paboTy B CKBaxuHe, a
TaKkKe COXPaHHOCTb NPW MOHTaxe W TpaHcnopTupoBaHuw. [lpoekTMpoBaTb WX cnegyetT B  aHTUKOPPO3UMOHHOM
NCMOSNTHEHNN.

CoeauHeHne uNbTPOBbLIX 3BEHbEB MexXAy COOON, a Takke C OTCTOMHWMKOM W HaadUNbTPOBbIMU TpyGammn [OMKHO
ObITb, Kak NpaBuso, pe3b0oBbIM.

3. MNepdopaumio Tpyb cnedyeT npegycmaTpuBaTh B BUAE KPYIibIX OTBEPCTMI Unu Lwene. BogonpremHblie NOKpbITUA
TpybuaTbIX N KAapKacHO-CTEPXKHEBBIX (hUNbTPOB crieayeT BbINOMHATL MPOBONOYHBIMUY, HABUTHIMU MO CNUPany ¢ 3agaHHbIM
MOCTOSAHHBIM LIAroM, ceTyaTbiMU MW U3 NPOCEYHOro CTanbHOro NMCTa C pasnuyHbIMKM Tunamu nepdopaumm (,MocToM",
KpYrnbIMy OTBEPCTUAMW, LLENAMU U T 4.) .

4. CkBaxHOCTb 6GOKOBOW MOBEPXHOCTWU TpybyaTbix hunbTpoB AormkHa ObiTb nopsgka 18—25%. BOAONPUEMHOrO
NMOKPbITUS U3 NPOBOMOYHOW 06MOTKM UK (NpoceyvHoro nucta — nopsaka 30—60 %.

Pasmep npoxoaHbIx OTBEPCTUIA BOAONPUEMHOrO MOKPbLITUSA, @ MpU ero 0TCYTCTBUM — OTBEPCTUNA UNK Lenen dpunbtpa
AOIKeH ObITb paBeH cpegHeMy AnameTpy Yactuy dimi NpuneraroLent NMopoAbl UM oBChINKK.

5. B kavectBe maTepmana obcCbinku UnbTPOB criegyeT MPUMEHATb OTMbITbI MEeCOK W paBuil UMM MNecyaHo-
rpaBuiiHbIE CMECH, a TaKkkKe NPOAYKTbl APOBNEHNs N3BEPXKEHHBIX UMW MPOYHBLIX OCAA0YHbIX MOPOA C YAENbHBIM BECOM He
MeHee 20 kH/M® (2 Tc/M®) 1 BpeMEHHBIM CONPOTUBIIEHMEM CXaTUIO He MeHee 60 MMa.

MaTepuan o6cbinkv gomkeH 6biTb NNOTHLIM, HEPaCcTBOPUMbIM B BOAE, CBOBOAHBLIM OT CONEBbLIX NpUMecei

6. paHynomeTpmnyecknii cocTtaB NecyaHo-rpaBUMHON OOCHINKM, YMCMO CroBa M UX TOMLWMHY criegyeT noabupartb
ncxoas us TpebosaHun Tabn. 2

Yknapgky obcbinku crnegyeTt npegycmaTtpmsaTth Ha 2-10 M Bbile BEpXHeEW KpOMKM ounbTpa B 3aBUCMMOCTU OT FyOuHBI
CKBaXMHbI 1 BbICOTbI y4acTka (oUnbTPOBOIN KOMOHHbI, MepeKpbiBaeMoro o6ChInKon

7. TlecyaHo rpaBuiHble OBCHINKU YLUMPEHHOro KOHTYpa [AonyckaeTcd npedycMaTpuBaTb B MEMKMX Meckax B
BOAOMOHU3NTENbHBIX CKBaXXUHaX, BypeHne KOTopbIX MPOEKTUPYeTCs yaapHO-KaHaTHLIM CnocoboMm.

OpHOCNONHY0 06CHINKY YLUMPEHHOrO KOHTypa paspeluaeTcsi MPOeKTMpoBaTb C Yy4eTOM YCTPOWCTBA ee OOHUM U3
cnegyroLmx cnocobos:

MPOKAYKOW CKBaXKWMHbI 3PNUEPTOM C OAHOBPEMEHHOW YKMIadKoW necyaHo-rpaBUMMHOrO martepuana U MNogbeMOM
o6caHOM KOMNOHHBI;

norpy>xeHnem unbTPOB C KOHYCOM;

C NMOMOLLIbIO BCMOMOraTernbHbIX CKBaXWH;

npuMeHeHvem Ansa 6ypeHns paclumputenen.

8. B KOHCTPYKLMM BOAOMOHU3NTENbBHOW CKBaXWHbI AOMMKHA ObITb NpedycMoTpeHa unbTpoBas KONOHHA, COCToALLas
13 rmyxmx Tpyb, nepekpbiBalOWMX HEYCTOMYMBLIE, HE OTAawwme Body crnov, unbTPOBLIX 3BEHbEB, OrOMOBKA U Mpu
HeobxoOAMMOCTM - OTCTOMHMKa MNK Bbinycka. OnameTp unbTpoBONM KOMOHHBI OOMKEH YAOBNETBOPATb TpeboBaHWAM
MOHTaXa M [eMOHTaxa norpyxaemoro B Hee 060pyagoBaHWMs, B 4aCTHOCTUM HacOCOB (eCcrnv OHW MNpeayCMOTPEHbI
NpPOeKTOM) 1 NPMBOPOB, M NMPOMYyCcKa pac4eTHOro pacxoAa BOAbI.

®dunbTpbl (cormacHo Tabn. 1) HeobxoAMMO nMpefycMaTpuBaTh B KAXKOOM BOOOHOCHOM CIloe, M3 KOToporo Tpebyetcs
oTbop BOABI, @ TaKke B 30He BOAOMNOrNOLEHUS. Yncno 3BeHbeB OUNbLTPOB YCTaHABMMBAETCH PacHETOM.

OTCTONHMK JOMKEH OblTb NPEAYCMOTPEH B KaXXAOMW CKBAXMHE, B KOTOPOW BO3MOXHO OCeiaHue vyactuy,

Ta6nuua 1

Bup BogonprMeMHOM YacT CKBaXWUH O6nacTb NpMMeHeHUsA

1 CkBaxuHbl He obopyaoBaHHble punbTpoM | MpoyHble TpeLumMHoBaTbie ckarbHble Nopoabl, B
npeaenax KoTopbIX HET OMACHOCTU BbIBANOB U BbIHOCA
3anuvBearoLLero TpeLHbl Matepuana B nonocTb
CKBaXXWHbI, NPY PacnonoKeHnn CKBaXXMHHOIo Hacoca
BbllLE He3aKpeneHHON YacTu CKBaXWHbI Unn B
ckBaxwuHe, paboTaroLlen 6e3 Hacoca; CKBaXMHbI C
YLUMPEHHOW BOAONPUEMHO NONOCTb0, 06pa3oBaHHON
B pesyrnbTaTe BbIHOCa NOPO/ibl U3 BOJOHOCHOTO Crlos

2.TpybuaTble punbTpbl— TPyObI € kpyrnon | TpelumHoBaTble ckarbHble U KpYNHOOGNOMOYHbIE

1nu weneeow nepdopaumeiil 6e3 06CbINKM U | NOpPoAbl NPY OTCYTCTBUM OMAcHOCTU BbIHOCA FPYHTOBOIO
BOAOMNPUEMHOrO MOKPbITUS maTepvana u3 TpeLuvH; Npu Hagnexaliem
060CHOBaHWU - FPaBENUCTbIE TPYHTbI




3. TpybuaTble punbTpbl ¢ BogonpuemMHbiM | Mpu Hagnexalem 060CHOBaHUN — KpymHbIe U

NOKpbITUEM U3 I'IpOBOJ'IOLIHOIZ o6MOoTKu, rpaBenuncTble Necku, prI'IH006J'IOMO'~IHbIe n
LUTaMMNOBAaHHOIO JIUCTa C OTBEPCTUAMU UK | TPELLUMHOBATbIE CKallbHble Nopobl NpU OTCYTCTBUA
CeTKHN, a TakkKe (*)I/IJ'IprbI n3 ONacHOCTU BbIHOCA NecHYaHOro Mmatepuana B CKBaXXUHy

LUTaMMNoBaHHOIO NnucTa 6e3 ONnopHOro
Kapkaca, 6e3 o6cbInku

4. To xe, ¢ nec4yaHo-rpaBuiiHon obebinkor | Meckn 1 gpyrue ropHbie NOpoAbl NP OMacHOCTH
BbIHOCA MENKUX YaCTUL| B CKBAXKUHY

5. KapkacHo-cTepxHeBble (punbTpbl C Mo na3. 3 Npy YCrNoBMM pacnonoXeHusi CKBaXKUHHOTO
BOAONPUEMHBIM MOKPLITVEM Mo no3. 3 Hacoca Hap, (UNbTPOM, a Takke B CKBaXMHAX,
pabGoTatowmx 6e3 Hacoca

6. To xe, c nec4yaHo-rpaBuiiHOM obcbinkor | Mo no3. 4 B yCnoBUsSiX pacnonoXeHUsi CKBaXKUHHOIO
Hacoce UM (pUNbTPOM, a Takke B CKBaXUHAX,
paboTatowmx 6a3 HacocoB

7. I'paBUTaALMOHHBIE DUNBTPbI Meckn cpefHen KpynHOCTH
KOJOKOMBHOIO UMW 30HTUYHOrO TWNa

8. KopauHuaTble 1 KOoXyXoBble (UNbTPbI YcnoBwsi, B KOTOPbIX, COrnacHo TpeGoBaHusiM Tabn. 2,
Heobxoavma AByxcrnoHas obcbinka v B KOTOPbIX
co34aHunio 06CbINKM HENOCPEACTBEHHBLIM MOrPYXeHUEM
B CKBaXXWHY Necka v rpaBus NpensiTCTBYOT HaNopHbIe
BOAb!

9. BrnoyHble UNbTPLI KpynHble necku 1 rpaBUAHO-raneyHnKoBble OTNOXEHUS
npW OTCYTCTBUM B MOA3EMHbIX BOJAX KONbMaTUPYOLLMX
XMMUYeCcKnx obpasoBaHui

Mprmevanwii :

1. MpumeHeHve bunbTpoB 6e3 06CbINkK AoMnyckaeTcsl, ECNK BO3MOXHOE NpW 3TOM 06pyLLEHNS
rOPHbIX NMOPOJ, HE BbI3bIBAIOT OCIIOXHEHWS HA NpUIeratoLLei TeppuTopuu.

2. B npoekTax gonyckaeTcs npeaycMaTpuBaTh UCNONb3oBaHWE Ansi UNbTPOB BOAOMOHUSUTENbHBIX
CKBaXXWH BOJIOKHWUCTbIX MaTepraroB, CTaTUYeCKUX TKaHe U ApYrux MaTepuarnos, OTBeYatoLLmx
Tpe6oBaHUsAM HEOOXOAMMOrO Cpoka Cry>Obl CKBaXWHbI.

3. Kak npuswuno, cnegyet npegycMmatpuBaTh UNbTPbLI 3aBOACKOTO U3rOTOBMEHUS

MapameTpb! 06cbINKK TpeGoBaHusa k napameTpam
CoOoTHOLLIEHME 3HAYEHMIN CPeaHNX AMaMeTpoB dl d d
yacTuL, MaTepuana npunarawLLero k nopoae 5 —tmt Zzmt smtoog g
€rost 06CbINKKM 1 Camo Nopobl M dg,rm dlrm dZmt

nocrefytoLero 1 npeabiayLero cnoes o6ehInku

Pa3Ho3epHMCTOCTb MaTepuana Kaxaoro crnos
06CbINKM NpU ee YCTPOICTBE:

rMapaBnM4ecKMM CnocoboM Unu yknagkom B d 5
KOXYX d.

nytem cbpoca no 3a3opy Mexay punbLTpom u d. s
CTEHKaMU CKBaXWHbI d
TonwmHa ogHoro cnost o6cbInku unbTpa

- A q:) P tfm 30 (iup qtfm 025 dﬁl

BOZOMNOHU3NTENBHOW CKBAXUHbI

Mpumeyanve. Mpy nepeceveHn OUNLTPOM HECKOMBKMX BOJOHOCHBIX CIIOEB U
npocroek Matepman ogHOCNOoNHOM o6ChINKU crieayeT noabmpaTs No HaUMEHbLIEMY
3HAYEHMIO dg mi ONPEeAEneHHOMY NPU TPaHyNOMETPUYECKOM aHaNN3e BCeX OTOBPaHHbIX
06pasLoB Nopodbl, HO ¢ CoboAEHNEM NS KaXKA0ro nepecekaeMoro

cnos ycnosus dymt  dgmt. ECn 3HaYeHns dg,me pasnnyHbIXx BOAOHOCHbLIX CNOEB
HacTOINbKO OTNNYAKTCA MeXay cobol, 4TO 3TO YCNOBME HEBBINOHUMO, TO cnedyeT
npegycmaTpuBaTb OOHOCIONHYK OBChLINKY C pa3nuyYHbIMU 3HAa4YEHNSAMU d1 mt MO BbICOTE
unbTpa UNN ABYXCIONHYHO.

prHTa. ,D,J'II/IHy OTCTOMHMKA cnegyeT HaszHa4vaTb B 3aBMCMMOCTU OT KONM4YecTBa oXnaaemblX 0CagKoB YaCTUL, FTOPHbIX
nopos, HO He MeHee 2 M. CKBaXWHbI C OTCTOMHUKOM AOSKHbI ObITb AOOCTYMNHbI ANA OYUCTKA.

9. [Ins oTkaykm BOAObl M3 BOAOMOHM3UTENbHbBIX CKBaXKWH, Kak npasuno cnenyet npeaycmMmaTtpumBaTb CKBaXXUHHble
HacoCbl.



Mpu Hagnexawem o060OCHOBaHUWM [OMNycKaeTCcsi MNpPOeKTUpoBaTb 06OpynoBaHWE BOLOMOHU3UTENbHBIX CKBaXWH
apnudTamn, rmapoanesaTopamu, NOPLUHEBLIMU HACOCAMW.

[na oTkauykn XMMUYECKM aKTUBHBIX U TepMarnbHbIX BOA HAacoCbl criefyeT NPUMEHSTb B XUMUYECKU- U TEPMOCTOMKOM
WCMNOMHEHMUSAX.

Mpu pasmMeLleHn B CKBaXXUHE Hacoca C NOrpyXxHbIM SfekTpoasuratenemMm Hmwxe dunbTpa criegyeT npegycMmatpusath
YCTPOWCTBO B BMAE OTKPbLITOrO CHU3Y KOXyxa Ans obTekaHus (C Lenblo oxnaxaeHus) anekrpoaBuratensi otkadyvMBaemom
BOJOW, €CNy TaKoB YCTPONCTBO He NMpeayCMOTPEHO KOHCTPYKUMEN Hacoca.

Mopava Hacoca npu TpebyeMom Hanope AoMmkHa COOTBETCTBOBATL MPOU3BOAUTENBHOCTU CKBaXKUHDI.

10. CkBaxuHbl, 060pyAOBaHHbLIE HACOCOM, OOMKHbI 6bITb CHabXeHbl MaHOMETPOM, 3aABUXKKON, OBpaTHLIM KnanaHoM,
KpaHoMm anst otbopa npo6 BoAbl, BOOOMEPHBLIM YCTPOWCTBOM, Mbe30OMETPaMu UNU AaTyvkaMu A5is 3aMepoB YpOBHEW
BOAbl B (PMNbTPOBOW KOMOHHE U B 3aTPyOGHOM NPOCTpPaHCTBE (B CUCTEMAaX BOAONOHU3UTENBHBLIX CKBaXWH, paboTatoLmx B
O[MHaKOBbIX YCIOBMSX, [OMYCKAeTCsl yCTaHOBKA NbE30METPOB B OZAHOW M3 10 CKBaXWH).

Mpu oTcyTcTBMM HEeobxoanMocTn B unbTpe (cornacHo Tabn. 1) cnegyet npegycMaTpuBaTh KpenneHue CKBaXWHbI
rnyxou Tpybon oT NOBEPXHOCTU A0 rMyOGUHbLI HE MEHEE YeM Ha 2 M HWXKe Hacoca.

11. MNpn NpOEKTMPOBaHWUN 3MEKTPOCHABXEHUSA CKBaXXMHHbIX HACOCOB Heobxoaumo cobnogatb TpeboBaHua MNpasun
ycTponcTBa anektpoyctaHoBok LLY3), yrBepxaeHHbix MuHaHepro CCCP. [lo HagexHoCTu anekTpocHabxeHus
CKBaXWHHbIe HAacoCbl OTHOCATCSA KO |l kaTeropuu.

OnekTpocHabXeHne  CKBaXMHHbIX  HacocoB  crniegyeT  npedycmatpuBaTb OT  CaMOCTOSTENbHbIX — MMHWUA
anekTponepenayu.

12. [na HacoOCHbIX YCTAHOBOK BOAOMOHU3UTENbHbLIX CKBaXWH, Kak npaBurno, cregyeT mnpegycmaTpuBaTtb
aBTomMaTm3aumio paboTtbl 060pyaoBaHMA B 3aBUCMMOCTU OT YPOBHS BOAbl B CKBaXMHax C curHanuaaumen o6 aBapuiiHOM
OTKIMIOYEHNM Ha OUCMETYEPCKUI MYHKT, Npy HeoBXOAMMOCTN MEepUOSUNYECKOrO BKITIOYEHUSI U OTKITHOYEHUS HacocoB —
ONCTaHUMOHHOE ynpasneHue.

13. Bbinyck 13 CKBO3HOro cunbTpa JomkeH 6biTb 060pyAoBaH 3aABUKKOW U MAHOMETPOM.

14. B npoekTe camMOM3NMBalOLLENCA CKBaXXWHbI JOMKHbI OblTb NPeayCMOTPEeHbl MEPOMNPUATUSA MPOTMB MPOPbLIBOB MO
3aTpybHOMY (3a (pMnNbTPOBOW KOMOHHOWM) NPOCTPaHCTBY. YCTbe CaMOM3NMBAIOLLENCA CKBaXMWHbI CrieyeT NpOeKTMpoBaTh
HWXe OTMETKWU, A0 KOTOPOW TpebyeTcs MOHM3UTL YPOBEHb HaMOpPHbIX BoA. M3nuB u3 ycTbsa cnepyeT npegycMmaTpvsath B
BOZ0OTBOASLLME NOTKN, TPyOONPOBOAbI MM CUOHHBIA KOMNMEKTOP.

YcTbe camom3nmBaroLLEencs CKBaXvHbl B NOA3EMHON BbiIpaboTke AOMKHO ObiTb 060pyA0BaHO 3a4BUXKKOWN.

B nydyeBbix Bogosabopax camMou3nUBalLLMECS CKBaXMHbl criefyeT npegycMaTpvBaTb BO BCEX CHOSIX, B KOTOPbIX
TpebyeTca BOAOMOHWXEHME. YMCno rHesn B CTEHKe Konoaua AOMmKHO ObiTe B 1,5— 2 pasa fornblue pacyeTHoro yucna
ny4yen.

15. BakyymHble CKBaXkvHbI criegyeT npegycmatpuBatb C FepMETUYECKON KPbILWKOW U carbHUKaMu s YNioTHEHUS
MECT nepeceyveHnss C Hen BCeX anemeHToB obopyaoBaHus, npegycmatpuBaemblx N 10. BakyymHble CKBaXXWHbI
OOMNONHUTENbHO [OMMKHbI ObITb 0OOpPyAOBaHbl BakyyMMETPOM, AAaTYMKaMW YPOBHEW WM YCTPOWCTBOM AN U3MEPEHWUS
OVHaAMNYECKOTO YPOBHSI.

B npoekte Heobxooumo npeaycmaTtpuBaTb repmMeTusaumio MyqTOBbIX COEAMHEHUA (UNBbTPOBBLIX KOMOHH WU KX
LIEHTPOBKY B CKBaXXMHaX.

Ons otbopa BO3gyxa W3 BaKyyMHbIX CKBaXWH criegyeT npegycMaTpuBaTbh YCTaHOBKY BaKyyMHbIX HACOCOB WU
9KEKTOPHbIX YyCTpoucTB. [Mpu 3aToM pJonyckaeTcs NpMMEHEHUe CUCTEM, OCHOBAHHbIX Ha WCMONb30BaHWU HACOCHBLIX
arperaTtoB fnerknx UrnouUNbTPOBbIX YCTAHOBOK BaKyyMHOro BOAOMOHMKEHUS.

16. OronoBkn u HapyxHoe obopyaoBaHMe BOLOMOHN3NTENbHbIX CKBaXWMH AOJMKHbI ObITh 3aLUMLLEHBI OT NOBPEXAEHNS
N 3aCOpEHUS.

17. MNpn wncnonb3oBaHUM OTKaYMBAEMOW BOAbl ONA BOOOCHAGXEHUS KOHCTPYKUMSA BOAOMOHM3UTENbHbBIX CKBaXWH
OOMmkHa ynoBneTBopsiTb TpebosaHuam CHul 2. 04. 02-84.

18. B npoekte cnegyeT npegycmaTtpuBaTb pe3epB BOOOMOHU3UTENbHBIX CKBaXWH, B TOM 4ucne obopyaoBaHHbIX
Hacocamu, B pa3mepe o 20% unx obuiero ynucna, onpeaeneHHoro pac4eTom.

19. KoHCTpyKUuMsa HabnogaTenbHbIX CKBAXMWH, Kak MPaBWio, AOMKHa BKNOYaTh HAAMUNbTPoBble TPyObl, (OMNbTPOBYIO
YyacTb W OTCTOMHWK. BHYTpeHHU p[uameTp KOMOHHbI [OHXOH ObiTb Takux pa3MepoB, 4ToObl oGecneynBanvcb
fGecnpensTCTBEHHOE MepeMelleHne B ee MONOCTM U3MEPUTENbHOW annapaTtypbl UM BbINOMHEHWE PEMOHTHbIX paboT.
dunbTp JonyckaeTcs MNPUMEHsATb TpyG4yaToro Tuna C ceTyaTbiM BOAOMPUEMHBLIM MOKPLITUEM W3 CUHTETUYECKUX
maTepuanoB. OTCTOMHMK HabnoaaTenbHOM CKBaXWHbI CeAyeT BbIMOMHATL BbICOTON 2-3 M. OronioBOK CKBaXkKMHbI JOJDKEH
nogHMMaTbCs HaZ NOBEPXHOCTbIO 3eMNn He MeHee Yyem Ha 0,5 M 1 3aKpbIiBaTbCS KPLILWKOW C 3aMKOM, @ y4acTOK BOKPYr
CKBaXXWHbI MPY HEO6X0AUMOCTM JOIMKEH ObITb OrpaxaeH.

Mpu HernyGokOM MONOXEHUM 3aMepsieMblX YPOBHEW MNOA3EMHbIX BO4 B KayecTBe HabntogaTenbHbIX CKBaXWH
JonyckaeTcs Mcnornb30BaTh ferkue urnounbTpbl.

BypeHne HabnopatenbHbIX CKBaXXWH CcrnedyeT npegycMaTpuBaTh, Kak MpaBuio, BpalwartenbHbiM  crnocoboMm.
JdonyckaeTca norpyxeHne unbTPOBOW KOMOHHbLI MyTeM nogmbiBa. B cnyyae npumeHeHus BpalwaTenbHOro crnocoba
GypeHUs C IMUHUCTOM NPOMbIBKOI A0OMMkHa ObITb NpeaycMoTpeHa 3heEKTUBHANA pas3rnMHU3aLms NpugunbTPOBOM 30HbI.

20. B 3aBucumoCTM OT reonornyeckoro paspesa, crnocoba OypeHus, KOHCTPYKLUUWM CKBaXWHbl B MPOEKTE cregyeT
npegycmaTtpvBaTtb ee 06paboTKy OOHUM (UNN HECKONbKMMMK) U3 METOAOB MMAPAaBMMYECKUM, 3IEKTPO-rMapaBnnyeckum,
peareHTHbIM, MHEBMOYAAPHbIM, MEXaHUYECKUM, YNbTPa3ByKOBbIM, B3PbIBHbIM.

O6paboTky CKBaXWHblI crnedyeT HasHayaTb nepea BBOAOM B [OeNCTBME - B Cryvasix HeobxoaMmoctn ee
pasrnuHM3aLmnn, akTUBU3aLuM TPELLMH B ckarbHbIX nopogax, obpa3oBaHUs BOKPYT CKBaXXWHblI €CTECTBEHHOrO hunbTpa
nyTeM BbIHOCa MEIKMX YacTuL, U3 OKPYXKaloLMX FOPHbIX NOpos;

B npouecce paboTbl — 4epe3 MNPOMEXYTKA BPEMEHM, onpedensieMble OMblITHBIMA AaHHbIMU AN MECTHbIX
rmaporeoriorn4ecknx yCrioBui;



nepea cpadvert CMCTeMbl 3aluTbl B 3KCNyaTauuilo — B Cryvae ee MCMofib30BaHWs B Mpouecca CTpouTenbCcTBa
rOpHOro NpeanpuATUs.

OPEHAXU

21. MNNacToBLIA APEHaX Ha OTKOcax OTKPLITLIX BLIPABOTOK CriedyeT MpOoeKTMpoBaTh OAHOCMOMHBIM. B KauecTse
hunbTpylOWNX  MaTepuanoB AOMyckaeTcs npegycMaTpuBaTb B 3aBUCUMMOCTM OT TPaHyNOMETPUYECKOTO COCTaBa
BO/IOHOCHBLIX MOPOA CPEAHWA UMM KPYMHbI NECcoK, a Takke NecyaHo- rpaBUiHLIE CMecu C  Ko3dULMEHTOM
pasHoaepHuctocT (, He Gones 20.

Cl

BepxHssa rpaHvLa NnnactoBOro ApeHaxa Ao/hkHa npesbllaTtbh He MeHee YeM Ha 0,5 M ypoBeHb BbiCaunBaHus BOAbl Ha
OTKOCbI BbIpaboTku. ToMLMHa NNacToBOro ApeHaxa AomkHa bbiTb He MeHee 0,3 M.

[na npepoTBpalleHnss NpomMep3aHus APEHaXKHON OTChbINKM W TpybyaTbix OpPeH No Bepxy MnacToBOro ApeHaxa
cneayeT yknaabiBaTh 3alUTHBINA CIOW rpyHTa.

Mpu HeoGxoguMoOCTU gonyckaeTcs npegycmaTpyBaTth NNAacTOBbIA APEeHaX BHYTPEHHNX OTBANoB B kapbepe (pa3pese).
YNOXEHHbIN NO BCEWN NIoLlaamM OCHOBaHWA OTBarna No Bepxy CUCTEMaTUYECKWU PacroONOXeHHbIX APeH-KaHas nnoLlaabio
MONEPEYHOr0 CeYEHUs Kakaoid He MeHee 0,1 M® C 3aMOMHEHMEM KaMEHHbIM, LIEGEHOYHbIM, M3 CMMOLHBIX WM
nyctoteneix 6nokoB (NnwT), M3 KpymHonopuctoro 6eTtoHa ANs OTBOAa BOAbl BO BPEMEHHble kKaHaBbl BAOMb (hpoHTa
OTBarnos.

MnacToBbIn ApeHaX B OCHOBAHWM COOPYXEHUW crnegyeT npedycMaTpuBaTb WX OJHOrO CNos rpasus unu webHs
MWHMManNbHOW TOMWMHOW 16 CM (Ha TpeluMHOBaTbIX CKanbHbIX WM MOMyCKanbHbIX MOPOAax) U M3 ABYX CIOEB MEeCcoK
cpedHen KpymHOCTWU TOMLWMHON He MeHee 10 cMm M rpaBuin unu LiebeHb TONWWHOW He MeHee 15 cm (Ha nblneBaTbiX
neckax v rmmHUCTbIX NOpoaax)

[peHaxHbI Cron 13 necka 3a CTeHaMmn COOpPY>XeHWU (MPUCTEHHbIN ApeHax) cnegyeT npegycmaTpmBaTh TOMLWMHOW He
meHee 20 cM Ha BbICOTY He MeHee YeM Ha 0,5 M Bblille YpOoBHA NoA3EeMHbIX BOA,.

[HonyckaeTcs npedycmaTpuBaTb MCNOMb30BaHWE ANS NMAcTOBbIX ApPEHaXen MnuT M3 nopuctoro GetoHa v Apyrux
maTepvanos, YOOBNETBOPSAOWMX TpeboBaHMAM HeobOXOAMMOW NPOYHOCTU, HEPa3MOKAEeMOCTU M YCTOMYMBOCTW NPOTUB
arpeccyBHOIO BO3AENCTBUS NOA3EMHbIX BOA.

Bopa 13 nnactoBoro gpeHaxa oTBOAUTCS TpybyaTon ApeHON, OTKPbITbIMW KaHaBaMu 1 BOAOCTOKaMm K MecTy cbpoca
UNN K NepekavyHbIM HACOCHBLIM CTaHLMAM.

22. Ona TpybuyaTbix ApeHaxen cregyeT npegycmaTpusatb TpybodunbTpbl M3 KpymHOMopucTtoro 6eToHa unu
acbecToLeMeHTHble, kKepaMmmyeckne, 6ETOHHbIE 1 Xene300eToHHbIe TPyDObl C NecyaHo-rpaBunHON obcekinkon, TpebosaHns
K Matepuany necyaHo-rpaBuiHON obCbINkM TpybyaTbiX ApeHaKen 1 K noabopy ee rpaHyNoMeTPUYecKoro coctasa Te Xxe,
47O B 0OCHINKE PUNBTPOB BOAOMNOHN3NUTENBHBIX CKBaXMWH (CM. Nn. 5 1 6). MMHMManbHasa TonwmHa crnos 06ChInky 13 necka
AofkHa ObiTb 10 cM, 13 rpaBust Unu WwebHs — 15 cm.

[onyckaeTca npepgycmaTtpvBaTth (UnbTPOBBIE MOKPLITUSA OPEHaXHbIX TPYO M3 BOMOKHUCTLIX, TKaHbIX. HETKaHbIX W
ApYrMx matepuanos, oTBevatLmx TpeboBaHnaM Heo6XoAMMOro cpoka cnyxbbl ApeHaxa.

Heobxogmmo npegycmatpuBaTb npvem BOAbl TpybdaTbiM ApeHaxem u4epe3 CTbikv Tpyb, nopbl B CTeHax
TpybounbTpoB 1 Nnepdopaumio B CTEHKaX acbecTo-LeMEHTHbIX 1 Xene3obeToHHbIX Tpy6.

OnameTp TpybuaTbix ApeH AOMmKeH ObiTb Ha3HayYeH 13 yCrioBUSA Npomnycka MakCMManbHOro MpPUTOKa NOA 3eMHbIX BOS,
nonHbIM ceveHneM MuHMManbHBIN YKNOH TpybyaTeiX ApeH cnegyeT npuHumath 0,003. Mpu Hagnexaiem o6ocHOBaHWN
yknoH Tpy6 anameTtpom 400 mm 1 6onee moxeT 6biTh gonyuieH meHee 0,003.

CMoTpoBble KonoAubl Ha TpybyaTbix ApeHaxax crnegyeTt ycTpamsaTtbh Yepe3 50 M Mo AnnHe ApeH, Ha UX NoBopoTax U
nepeceveHusax. TpyObl Mexay konoguamu criegyeT yknaabiBatb 6€3 nsMeHeHnst ykrnoHa.

B kapbepax (pa3pesax) Bogy 13 TpybuaTbix ApeHaxelnt HeobxoaMMO 0TBOAMTL MO ObLLEeKapbepHOW BOAOCTOUHOW CETH.

23. CeyeHunss gpeHaxHbIX BbIpabOTOK credyeT MpOeKTUpPOBaTb MCXOAA M3 YCNOBWUI UX JKCMyaTauum U C y4eToMm
crnocob0B NPOXOAKN U NPUHMMaemoro obopyaoBaHus.

MoasemHble ApeHaxHble BbIPabOTKM B MPOYHBIX CKanbHbIX Nopodax, Kak MpaBurio, He credyeT Kpenutb. B
HEeYCTOMYMBBLIX MOPOAAX KpenneHue ApeHaXHbIX Bbl paboOTOK HEOOXOAMMO BbIMOMHATL C y4eTOM co3gaHust GonbLuon
unbTpyoLLE NOBEPXHOCTM: 3aKpenHoe NPOCTPaHCTBO AOMKHO ObiTb MAOTHO 3aMofHEHO MUNLTPYIOLMM MaTepPUanom u
He 3aUeMeHTUPOBaHO, AN Kpenu criegyeT NpuMeHsTb COOpHbI kene3o0eToH, NMOpUCTLIN GeTon, oTaenbHble Groky,
AepeBo, Npy MPUMEHeHUNn MOHONUTHOro BeToHa mnu xenes3obeToHa B Kpenu crnedyeT OCTaBNATb OTBEPCTUSA (OKHA) C
ceTkaMu-cunbTpamMmmn AN Nponycka BoAbl

OpeHaxHble BblpaboTkM HeobxooMMo npedycMaTpuBatb C  YKMNOHOM K  OKOMOCTBOMbHBIM  BOAOCGOPHMKaM.
Jonyckaembli MUHUMarbHbIA yknoH 0,003.

MPUNOXEHME 3
dff Qo sydats

BYKBEHHbIE OBO3HAYEHUA

A - nnowagb, orpaHMYeHHas KOHTYPOM BOOOMOHU3UTENBHOW CUCTEMbI (KOHTYPOM JIMHWUKU BbiCAYMBAHUSA NOA3EMHbIX
BOZ B BblpaboTKe, KOHTYPOM BHYTPEHHEW rpaHn NpoTMBOMUNLTPALIMOHHON 3aBECHI) , M*;

Ei(-u) - mHTerpanbHasa nokasaTtenbHas QyHKUNS;

F(u) -BcnomoraTenbHas OyHKUMSA NS onpeaeneHns Nputoka (M NOHMWXeHNs YPOBHS) NOA3EMHbIX BOA MPW NITOCKOM
noToke,

H - HAaNOHWXXEHHbIA Hanop NoA3eMHbIX BO4 B BOLOHOCHOM crloe (Hanop B o6nactu nutaHus), m;



Hs — pa3HOCTb HAanopoB Ha rpaHsx NPOTMBOMUITLTPALMOHHOW 3aBEChI, M;

| — rpagmeHT Hanopa;

la —ponyckaeMbl rpaaMeHT Hanopa Ha 3aBecy;

L — pacctosHMe oT ocu (UeHTpa) BOAOMOHU3WUTENBHOMW  CUCTEMbI UMW BHYTPEHHEro  KOHTypa
NpoTNBOMUNBLTPALMOHHON 3aBecCkl O 06nacTu NUTaHus, M;

Q - MOMHLI NPUTOK MOA3EMHbLIX BOA K KOHTYPHOW UMW OAHOCTOPOHHWA MPUTOK K NIMHEMHOW BOOOMOHU3UTENbHOMN
cucTtema, M3/CyT;

S — NOHWXeHWe YPOBHS NOA3EMHbIX BOS B PaCHETHON TOUKE, M,

Scs— MOHWXEHWE YPOBHS NMOA3EMHbIX BOJ B LLEHTPE BOAOMOHU3UTENBHOW CUCTEMBI, M;

Sh— NOHWXEHWNE YPOBHS NMOA3EMHbIX BOJ B CKBaXVHE, M;

S| - NOHWXXEHNE YPOBHS NOA3EMHbIX BOA Ha NUHUM (KOHTYpE) BOOOMOHU3UTENBHOW CUCTEMBI, M;

W(u, )— BcnomoraTenbHas yHKUMS ONA onpefereHns nputoka noAs3eMHbIX BOA MpU  UX NepeTekaHun yepes
cnabonpoHnLaemMsIn crion,

a—00600LeHHbIN 3HaK, OOO3HajYalLWui Npy MNOMb30oBaHWM opMynaMu, B KOTOpPblIE OH BXOAMT: MpU HaropHOW
dunbTpaunn apc—nbe3onpPoBOAHOCTb, M2/cyT, npu 6e3HanopHou unbTpauun a;c - YypoBHENPOBOOHOCTb, M /CYT,

a — paccTosiHMe OT BoAoynopa A0 Hu3a ounbTpa BOAONOHU3UTENBHOWN CKBAXUHBI, M;

b — nonosuHa WKWpWHLI TpaHLwewn (BbipaboTku), M;

bs— BenununHa, xapakTepusyloLlas nepetekaHne Noa3eMHbIX Bog Yyepes cnabonpoHvuaemslie cnou, 1/cyT,

bs — paccTosiHMe OT ypOBHSA BOAbI B CKBaXXMHE A0 HM3a bunbTpa, M;

bs— WwnpuHa (paccTosiHue mexay AByMS napannenbHbIMU rpaHMuamMu BOAOHOCHOTO Crost), M;

dinf — HWXKHee 3HaYeHne AnameTpa 4YacTul, Mernbye KOTOpbIX B Matepuane kaxaoro cros obebinku cogepxumrtcea 10 %
no macce, Mwm;

dsii — Hapy>xHbIn AnameTp punbTpa BOAONOHU3UTENBHON CKBAXMWHbI, MM;

du,m— CpegHee 3HayeHne AnameTpa YacTul, Menbye KOTOpbIX B FOpHOM nopoae coaepxutca 50 % no macce, MM;

dr—AnameTp CKBaXMWHbI, MM;

dk—XapakTepucTyeckoe 3HayeHue AMamMeTpa 4YacTul, Mernbye KOTOpbIX B Marepuane OfHOro Ccrios OOCbINKu
cogepxutcs 60 % no macce, MMm;

dm—CpenHuii anameTp YacTul, Mernbye KOTOpbIX B Marepuane npunerarwero K ropHo nopoAe crnosi obCbinku
cogepxutcs 60 % no macce, Mum;

dimt, do,mt, d3m— CpefHWe 3HavyeHus avameTpa YacTuy mMatepuana obCbinkM COOTBETCTBEHHO 1-, 2-u 3-ro crnoes no
HanpaBneHWo NOToKa, MM;

dsup — BEpxHee 3HayeHune AnameTpa YacTul, Mefibye KOTOpbIX B MaTepuane ogHOro crosi obckinkm cogepxutca 80 %
no macce, Mwm;

€ — KO3 (PMLIMEHT MOPUCTOCTU FOPHbIX NOPOA;

f—dyHKLUMS NOHWXKEHUS B pac4eTHON TOYKE OT AENCTBMSA OAMHOYHOWN CKBAXMWHbI;

fh — OYHKLMSA NOHMKEHMS B COBEPLUEHHOW PaCYETHOW CKBaXWUHE OT ee COBCTBEHHOrO AeNCTBYS,

fi — dyHKUMS NOHWKEHNS B pacyeTHON TouKe OT AeNCcTBUS 1- OAMHOYHOWN CKBaXWHbI;

h — TonwwmHa BOOOHOCHOIO Crosi NPy HaNOPHOW huUNbTPaLUN UK CPeSHNAS BbicoTa NoToka 2H S npu 6e3HanopHow
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dunbTpauun, m;

hg— TonwwmHa He HapyLaeMoro npu paspaboTke pasgensoLwero cnos BoAOYNopHbIX NOpoa, M;

hin — TonWMHa cnosi 3aKpenneHHoro rpyHTa, M;

i - YKIOH;

k— koadbpumumeHT uneTpauum, m/cyT,

kq - KO3dbpMUMEHT unbTpauun pasgensioLero cnosi, M/cyT;

ks — koadhduUmeHT punbTpaumm Tena NPOTMBOMUILTPALMOHHON 3aBeChl, M/CYT;

| - ANMHa NWMHeHOM Ny Gonbluas CTOpoHa KOHTYPHOW BOAOMOHU3UTENBHOW CUCTEMbI UM 3ABECHI, M;

lc - ANVHA KOHTYpa KONbLIEBOW UMW HEMOSHOKONbLEBOW BOAOMOHU3UTENBHON CUCTEMbI, M;

lf- ANuHa gencTsyoLLen YacTu unbTpa Mm;

Ih — paccTosiHMe OT rpaHuLbl BOOOHOCHOIO CIosi 40 CKBAXWUHbI, M;

N—4nNCNO BOAOMOHMU3UTENBbHbBIX CKBaXWH, YACIO CTyNEeHEeN N3MEHEHUs1 pacxXofa CUCTEMbI;

p - M'HTEHCMBHOCTb MHUMbTPALIMN NOBEPXHOCTHBLIX BOA, M/CYT;

g - YOenbHbI NPUTOK NoA3eMHbIX BOA, (Ha 1 M BOAONOHU3NTENBHOIO KOHTYpa), M2/0yT;

qhs- NPOV3BOAUTENBHOCTb  CKBaXWHbI,

Mm°/cyT;

Qhi- TPON3BOAMNTENBHOCTb i- CKBaXWUHbI;

M~/cyT;

Qin - pacxon pacTBopa, HarHeTaeMoro B CKBaXKMHY, M3

r— NPVBEAEHHbIV pagnyc BOOOMOHUNTENBbHOM CUCTEMbI, M;

rq - pagnyc genpeccumn, Mm;

'h— pagnyC CKBaXXUHbI (OPEHbI, MOMNOBMHA LUMPUHBI APEHbI), M;

fhe- PACYETHBbIN pagunyC COBEPLUEHHOW CKBaXKWHbI, SKBUMBANEHTHOW Mo AebuTy OelCTBUTENbHOW HECOBEPLUEHHOM
CKBaXuHe, M;

fin — PaAWMyC pacnpoCcTpaHeHuUsi pacTBopa NMPU MHBEKLUN B CKBAXMUHY, M; fs— MNPUBEOEHHbIN paguyc KOHTYPHOM

NPOTMBOMUIbTPALIMOHHONM 3aBECHI MO €€ BHYTPEHHEN rpaHun, M;

S — Llar CKBaXWH (paccTosiHE MeXay CKBaXXMHaMMW Ha NIMHUM BOLOMOHU3UTENbHOW CUCTEMBI), M;



t - Bpemsa paboTbl BOAOMOHM3UTENBHOW CUCTEMbI (BOAOMOHM3WUTENbBHBIX YCTPOWCTB) , CYyT; MPOAOIMKMTENbHOCTb
HarHeTaHus pacTBopa B CKBAXMWHY, Y;
tfm —TOrLUMHA CNOSA NecyYaHo-rpaBuiiHON 0BChINKK, M;
ts — TonwmHa NPOTUBOUNBTPALMOHHON 3aBECHI, M;
(u, ) - o6obLeHHoe 0603HaYeHNe apryMeHTOB YHKLNIA;
— CKOpOCTb hunbTpauum mM/cyT;
X, Y, Z— KOOpAMHaTbl TOYEK,;
Xcs — PACCTOSHME OT LeHTp a (Mnn ocn) BOAONOHU3UTENBHON CUCTEMbI 10 PACYETHON TOUKM, M;
Xmcs — PaCCTOSIHUE OT 3epKarnbHOro n3o0bpaKeHns LieHTpa BOAOMNOHU3UTENBbHOM CUCTEMBI 0 pacHEeTHOWN TOYKU, M;
Xni — pacctosHue oT 1-i (1 — nopsiAKOBbIN HOMEP) CKBaXWHbI O PaCYETHOM TOYKU, M;
Xmhi — PaCCTOSIHNE OT 3epKanbHOro 0TOBPAXKEHWS i-i CKBaXXUHbLI OTHOCUTENbHO OAHOW NMHENHOW 06nacT NUTaHusa 4o
pacyeTHOW TOYKM, M;
Xmhix— PaCCTOsIHNE OT 3epKanbHOro oTobpaxeHus 1- CKBaXXMHbl OTHOCUTENbHO OCK X A0 PacYeTHOMN TOYKU, M;
Xmhiz— PaCCTOsIHNE OT 3epKarbHOro 0TOGpaXeHMUs i- CKBaXKUHbI OTHOCUTENBHO OCU Z O PACYETHOW TOYKU, M;
Xmhio— PaCCTOSIHME OT 3epKanibHOro OTOOpaXKeHWUs! i- CKBaXMHblI OTHOCUTENBHO Hayana KoopauHaTt [0 pacyeTHOW
TOYKM, M;
Xmt —CPeAHEee paccTOsiHNE OT PaCYETHOWM TOYKM O CKBaXWH, M;
Xmt,m—CpeOHEee pacCTOsiHUE OT PacCYeTHOW TOYKM OO 3epKarbHOro OTOOPaXKeHWsi CKBAXXWMH MpPU OOHOW NMHENHOMN
rpaHuue — obnactu NnMTaHMsa BOAOHOCHOTO Crosl, M;
Xmt,mx - CP€AHEEe pacCTOsTHUE OT PAcyYETHOWN TOYKM 0 3epKanibHOro OTOBPaKEeHM CKBAXXUH OTHOCUTENBHO OCU X M;
Xmt,mz —CPEeAHEEe pacCTOAHME OT PaCYETHON TOYKM 4O 3ePKabHOro OTOOPaXKEHNA CKBAXXMH OTHOCUTENBHO OCU Z, M;
Xmtmo -CPEAHEE PacCTOSIHWE OT PacYeTHOW TOYKM [0 3epKarbHOro OTOBpaXKeHUs CKBaKMH OTHOCUTENbHO Hadvana
KOoOpAuHaT, M;
y — Hanop (opAvHaTta AenpecCcUoHHON NOBEPXHOCTU) B pac4EeTHON TOYKE, M;
Ycs — Harnop (opAvHaTa AenpecCuoHHON NOBEPXHOCTH) B LLEHTPE UIN HA OCY BOAOMOHU3UTENBHOW CUCTEMBI, M;
Yh - Hanop (opavHaTa ypoBHsi BOAbl) B CKBaXWHE, M;
y| — Harnop (opAvHaTa 4enpecCcuoHHON MOBEPXHOCTN) Ha JIMHUN BOAOMOHU3UTENBHOW CUCTEMBI, M;
@ — yHKUMS NOHKEHNS OT AENCTBMSA BOLONOHU3UTENBHOW CUCTEMBI;
®i, - nokasaTtenb BHYTPEHHEro hunbTPaLMOHHOIO CONPOTUBIEHUS CKBaXKWH;
®. — nokasarenb punbTPaLMOHHOIO CONPOTUBIEHNS BOAONOHN3NTENBHOIO KOHTYPA;
®com - NMOKazaTenb OOMNOMHUTENBHOrO (OUNBTPALMOHHOIO COMPOTUBIIEHNS U3 32 HEMOMHOrO BCKPLITUSI CKBaXXMHaMu
BOJOHOCHOIO CIos;
®iimp— nokasaTtenb BHYTPEHHEro CONpPOTUBIEHUSI CUCTEMbl HECOBEPLUEHHbLIX BOAOMOHN3NTENbHBIX CKBaXMH,
Q(u, ), Q—BcrnomoraTenbHble QyHKUUM ONa  OnpedeneHust NOHWXKEHUA Mexay OBYMS rpaHvuamMu BOLOHOCHOro
cnosi.
a — KO3(hPUUUMEHT ONsi onpefeneHus pacyeTHOro pagmyca COBEPLUEHHOW CKBaXMWHbI, SKBUBANEHTHOW No aebuty
OENCTBUTENbHON HECOBEPLUEHHOW CKBaXWHE;
e — KO3 (PMUNEHT HEpaBHOMEPHOCTU pacnpoCTpaHeHWs TPELLMH M NOp B rOpHOW nopoae,
- 3anoXeHne oTKoca
i — OTHOLLEHWE NPOV3BOAUTENBHOCTM CKBaXWHbI K OOLLEMY NPUTOKY;
e - Ko3(hhUUMEHT ANnsa onpeneneHns OOMNOMHUTENBHOIO COMPOTUBIIEHUS M3 3@ HEMOMHOrO BCKPLITUS BOOOHOCHOIO
Cnosi CKBaXXMHOW;
g - FPaBUTaLMOHHAA BOJOOTAAYA rOPHON nopoabl;
e - YNipyrasi BogooTaa4a ropHol nopoabl;
(u, ), a(u, ), 2(u, ), 3(u, ),— BcnomorartenbHble PyHKUMN NS pacyeTa KOHTYPHOro ApeHaxa.



