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FocynapcTBeHHbIN CTtpouTternbHble HOPMbI U CHwI 2.06.14-85
KOMUTET npasuna
no genam cTpouTenbCcTBa 3awmTa ropHbix BbIpaboToK OT —
(Focctpon CCCP) NOBEPXHOCTHbIX U NOA3EMHbIX BOA,

HacTosilumMe HOpMbl pacnpoCTPaHSOTCS Ha MPOEKTUpOBaHWE 3aliuTbl OT MOA3EMHbIX M MOBEPXHOCTHLIX BOA (B
JanbHeilueM — —  3aWMTbl)  TOPHbIX  BbIPAGOTOK € MPUMEHEHWEM  BOLOMOHMXKEHWS,  BOAOOTIIMBA,
NPOTUBOMUNLTPALMOHHBLIX 3aBEC U PEerynupoBaHusi NOBEPXHOCTHOTO CTOKa lNpu OTKPbLITOM U NoA3emMHoNM paspaboTkax
MECTOPOXAEHWUIN TBEPAbIX NONE3HbIX MCKONaeMbIX.

1. OCHOBHbBIE NMONOXEHUA
OBLUME YKA3AHUA

1.1. Mpv NPOEKTMPOBAHNM HEOBXOAMMO UCXOAUTL 13 TOTO, YTO 3aLLMTa FOPHLIX BbIPAGOTOK [OMKHA:

npefoTBpaLLaTh NPUTOKN BOAbI B BbIpaGOTKY, HapyLUaoLLme YCroBus HopManbHOW paspaboTky MeCTOPOXAEHWS;

npegynpexaaTb NpopbiBbl BOAbI B BbIPAGOTKY;

NpensiTcCTBOBaTb ONacHOMY pa3pyLLEHWIO BOAOKW FOPHbIX MOPOA, OKPYXatoLmX BbIpaboTKy;

obecneurBaTb OpraHM30BaHHbIN OTBO MOBEPXHOCTHBIX U PYAHUYHBLIX BOA K MEcTaM unx cbpoca;

He JonyckaTb YrpoXatoLero BOAOCHaGXEHMIO UCTOLLEHWSI PECYPCOB NOA3EMHbIX BOA M UX 3arpsi3HEHMs], 3aCOpeHus],
HapyLLleHNs1 pexuMa U pasvbiBa GeperoB NOBEPXHOCTHBIX BOAHbIX OOBEKTOB, 3P0O3MKU MOYBEHHOMO CMOSi U OMaCHbIX
nocneacTeuii AechopMaLmin TOpHbLIX NOPOL, Y COOPYXEHWIA B parioHe 3alumMLLaeMblX BbipaboToK B pe3ynbTaTe NOHUKEHUS
YPOBHS NOA3EMHbIX BOJ,;

npegycMaTpuBaTh COOPYXKEHWs, YCTPOWCTBA U MeponpuaTUs Mo perynupoBaHuio NpUToka kK BbipaboTkam, Hamopa
NoA3EMHbIX BOL UM MOBEPXHOCTHOrO CTOKA B paiioHe paspabaTbiBaeMoro MecTOPOXAEHWS, MO OTBOAY OTKauMBaeMbIX
PYOHWUYHBIX BOA, M OXpaHe OKpyXatoLLel cpefbl.

1.2. BbIGOp BUAOB M CUCTEM 3aLUMThl TOPHbIX BbIPABOTOK, TUMOB 3ALLUMTHBLIX COOPYXEHWIA, YCTPOUCTB U MEPONPUSTHIA
OOJDKEH YYNTHIBATh U3MEHSIIOLLMECS C TEYEHNEM BPEMEHU, NO Mepe pa3paboTku MeCTOPOXAEHUS, NPOV3BOACTBEHHbIE U
NpYpoaHbIe ycroBus, (hopMy 1 pasmepbl 3aLLMLLIaeMOro NPOCTPaHCTEA.

CucTembl 3alWTbl, UX PasBUTUE, KOHCTPYKUMM 3alUUTHBIX COOPYXKEHWIA M YCTPOWMCTB, 3alUUTHbIE MeponpusTUs
[OMXHbI GbITb B3aMOYBsi3aHbl C CUCTEMaMK1, METOAaMM1 U Pa3BUTMEM Pa3paboTKM MECTOPOXKAEHMS.

PaccmaTpuBaemble BapuaHTbl 3aliUTbl FOPHBLIX BbIPAabOTOK AOJKHbI OLEHUBATbCS M CPaBHUBATLCS C YYETOM
ANUTENbHOCTU UCMOMNb30BaHUA 3aLUUTHBIX COOPYXEHWWM, YCTPOMCTB M MEPONPUSITWIA, CO34aBaeMblX YCNOBUIA Ans
pa3paboTku MECTOPOXAEHWS, BO3LENCTBUMA HA OKPYXaloLWyl cpefdy W CyMMapHbIX 3aTpaT Mo 3awute npwu
CTPOUTENLCTBE U 3KCMIyaTaLum ropHOro NpeanpusiTus.

Mpv cpaBHEHWM BapWaHTOB BOAOMOHWKEHUS U NPOTUBO(UIIbTPALMOHHBIX 3aBEC HEOOXOAMMO YYUTbIBaTb pPasnuyms
KapbePHOTo M LUaXTHOro BOAOOTIIMBA B OGOUX Cryyasix, @ Takke To, YTO NPOTUBOMUNLTPALIMOHHbIE 3aBECH!, B OTNMYME
OT BOZOMOHWKEHUS!, HE BINEKYT 3a coGoi 0GpasoBaHnsl BPeAHbIX CTOKOB U UCTOLLEHUSI PECYPCOB MOA3EMHBIX BOA U HE
BbI3bIBAIOT AeOpMaLnii TopHbIX NOPOJ, 3eMHON NOBEPXHOCTU M COOPYXXEHUIA B paiioHe 3aluuiiaemMbix 06bekToB. B To



Xe Bpems HeobxOoOUMO YYuTbIBaTb BbI3bIBAEMOE VMW HapylleHWe eCTECTBEHHOrO [BWXEHMS MOoA3eMHbIX BOf,
ocTaloLLeecs 1 nocne NUKBMaaummM ropHoro NpeanpuaTUS.

1.3. lpoTmBodunbTpaUUoHHbIE 3aBecChl AonyckaeTcsa npefycMatpuBaTb B KayecTBE OCHOBHOrO cpeacTtsa And
npenoTBpaLLEeHUs MOCTYMNEHNS MOA3EMHbLIX BO4 B TFOpHble BbipabOTKM M3BHE M Kak BCMOMOraTenbHyl Mepy Ansi
peLLeHnst MoKanbHbIX 3ag4a4 No NUKBUAALMN MECTHbIX 04aroB unbTpaLmm.

1.4. B cocTaB UCXOAHbIX AaHHbIX OM1S MPOEKTUPOBAHUS OOMMKHbI BXOAUTb TpeboBaHMA K cMcTeMe 3alumTbl FOpHbIX
BbIpabOTOK OT MOA3EMHbIX W MOBEPXHOCTHbIX BOA, CBeAeHuss 00 OTBedeHHbIXx MecTax cbpoca pPyOHWYHBIX BOA, M
MaTepuanbl U3blCKaHWNA.

Matepuanbl n3biCkaHuin AOMMKHbI oTBeYaTb TpeboBaHusam CHuI 11-9-78 1 cogepxaTb:

rmapornoro-meTeoposniorniyeckne AaHHble;

Tonorpadunyeckme nnaHbl panoHa MECTOPOXAEHNS B MacluTabax, ycTaHaBNMBaeMbIX NMPOEKTHON opraHn3aLmnen;

XapaKTepuUCTUKY reonorM4eckoro CTPOEHUS!, TEKTOHWYECKON HapyLIEHHOCTUM TOSL, HEOTEKTOHWKU, CEeNCMUYECKMX
YCNOBUI N 0COObIX YyCNOBUM (Hannine BEYHOM MepP3noThbl, KapcTa, OMON3HEBLIX ABMEHWUI U Ap.) ;

reonormyeckme paspesbl 1 npoduny;

XapaKTePUCTUKY rMaporeosiornyeckmx yCrnoBuin. NHXEHEPHO-TFE0NOrMYECKy0 XapaKTepUCTUKY U CBEAEHNS O pU3NKO-
MEeXaHW4YeCKnx CBOMCTBAX FOPHbIX MOPOA; CBeOEHWst O BOAOHOCHBIX CMOSIX, MCTOYHMKAX M obnactax Mx nUTaHus u
pasrpysku, B3auMoCBS3M MeXAY HUMW U C MOBEPXHOCTHBIMU BOAAMM, X XMMUYECKOM COCTaBe, TeMnepaTypax;

OaHHble O (PMNbTPALMOHHBIX CBOMCTBax MOpPOA, OMNpeAeneHHble C MOMOLLbI OMbITHbIX OTKA4YeK M C y4eToM
cxemMaTu3aumm rMaporeosiormyecknx yCnoBum;

BHeceHbl YTBepxaeHbl NocTaHOBNEHUeM Cpok BBeAeHusA
MuHMoOHTaxcnewucTpoeM FocyaapcTBeHHOro komuTeTa B AencTBue
CCcCP CCCP no penam ctpoutenbctBa | 1 asHBaps 1986 r.
ot 23 anpens 1985r. Ne6

KapTbl pacnpocTpaHeHus BOAOHOCHbIX CroeB, penbeda KX KPoBMAM M MOAOLWBLI, a Takke rmapousorunc u
rMAPON30Nbes.

"eonornyeckne n rmaporeonornyeckne AaHHble OMKHbI ObiTh OCBELLEHbI B Mpeaenax oxxXngaeMon 30Hbl Aenpeccum
n Ha rnybuHy, oXBaTbiBalOLWYyl0 BCE BOAOHOCHbIE CMOW, U3 KOTOPbIX BO3MOXHbI hunbTpaums Unu npopbiB NOA3EMHbIX
BO/, B FOPHYH0 BbIpaboTKy.

1.5. B npoektax 3awuTbl FOpHbIX BbIPabOTOK KpOME TEXHUMYECKOW AOKYMeHTauuw, oTBevatowen TpeboBaHuaMm
OEeNCTBYIOLMX HOPMAaTMBHbBIX AOKYMEHTOB MO COCTaBEHWIO MPOEKTOB W CMET, YTBEPXAEHHbIX a YCTaHOBNEHHOM
nopsgke, AOIMKHbI ObiTb MpMBEAEHbI XapakTEePUCTUKN CENbCKOXO3ANCTBEHHbLIX YrOAMNW, B TakkKe CYLIECTBYHLIMX WU
BO3BOAMMbIX COOPYXEHWUN U MPeanpuUsATUA, Ha KOTOpble MOryT MOBMUATbL MPOEKTUpyeMble 3alUTHble MepOonpuUATUS,
cBedeHus o cnocobax, ouepeaHOCTU N Cpokax pa3paboTku MECTOPOXAEHUS U AaHbl PELLEHWS MO 3alnTe OKpyXaloLwewn
NPUPOOHOW cpeabl.

1.6. B npoekTax cnegyeT npegycMaTpyBaTh NO3TanHoe BbINOSIHEHNE 3aNpPOEKTMPOBaHHOW CUCTEMbI 3aLUMTHI.

B ycrnosusx, korga no maTtepuanam M3biICKaHU He NpeacTaBnaAeTcd BO3MOXHBLIM MPOM3BECTU [OCTATOYHO
060CHOBaHHbIe pacyeTbl UMM OKOHYaTeNbHO BblbpaTh CUCTEMY 3aLUMTbl, KOHCTPYKLMN €€ COOPYXEHUA U YCTPOWCTB, B
npoekTe crnepyeT npegycMmaTtpuBaTth OMbITHO-MPOM3BOACTBEHHbIE PabOoThl, pe3ynbTaTbl KOTOPbLIX UCMOMb3YTCA ANd
KOPPEKTNPOBKM NpOeKTa.

1.7. PacyeTamu fOMKHbI onpeaensaTbes:

NMOHWXEHNE YPOBHEWN NOA3EMHbIX BOA, B XapakTepHbIX TOYKax, BpeMs AOCTUXEHNS TpebyemMoro noHMxXeHWs, NpuToKn
NMoA3EeMHbIX W MOBEPXHOCTHbIX BOA K BOAOMOHM3WTENbHbIM YCTPOWCTBaM M B rOpHble BbipaboTkm — Mo 3Tanam
pa3paboTkM MECTOPOXAEHNS;

NMPUTOKN MOA3EMHbIX BOA 4Yepe3 NpOTMBOMUNbTPALMOHHbIE 3aBeChbl TOMLMHA 3aBeChl, MOMOXeHWe YpPOBHEW
noa3eMHbIX BOf C 00enx CTOPOH 3aBecC:

HeobxoOMMOe 4MCMO CKBaXWH Ans NpoTMBOMUNBbTPALMOHHBIX 3aBeC W pacxodpl MaTepvanoB [Ans  HuX,
pacrnpocTpaHeHne WHULMMPpYEMbIX MaTepuanoB B TOrLWE nopof, Heobxooumoe Bpems Ans CO3[4aHWs YCTOMYMBBIX
NPOTMBOMUNLTPALMOHHBIX 3aBEC;

Npou3BOANTENBHOCTb, MPOMYCKHAast CNOCOBHOCTb, pa3Mepbl, YACMO, pa3MeLleHne 1 apyrve napameTpbl YCTPOMCTB
Ons BOOOMOHWXEHWS, Bogocbopa, BOOOOTBOAA,  NPOTMBOMUNBLTPALUMOHHBIX  3aBeC WM MpoBedeHve
NPOTUBOMUNBTPALMOHHBIX MEPONMPUATUIA: MOTPEOHOCTL B MaTtepuarnbHbIX WM 3HEPreTUYecKMX pecypcax; OLeHKa
KayecTBa OTKauyvMBaeMbIX BOA U BO3MOXHOE M3MEHEeHMe KadyecTBa NoA3eMHbIX M NMOBEPXHOCTHbIX BOA; OLeHKa yliepba
pPEeYHOMY CTOKY, CENbCKOMY M NIECHOMY XO3AACTBaM, BOAOCHAOXEHUIO HAaCemNeHHbIX MYHKTOB U NPeanpuaTiin oT paboTbl
BOOOMNOHN3UTENbHBIX YCTPOWCTB.

Kpome TOro, npv nmpoekTMpoBaHWM HeOOXoOAMMO OnpeaensATb oxuaaemble Aedopmauun 3eMHOW MOBEPXHOCTU B
30He BMUSAHUS BOAOMOHNU3UTENbHBIX CUCTEM.

Mpu HeobxogumoCTM gonyckaeTcs NPUMEHSITb MOAenMpoBaHMe U 0O0CHOBBIBATb PaCHETHbIE BEMNUYMHBI OMbITHBIMU
OaHHbIMK.

1.8. B npoektax crnepyeT npedycMaTpuBaTb YCTPOWCTBO HabniogaTenbHbIX CKBaXWH W MOCTOB, reodesnyeckux
penepoB, MapoK 1 MapKLUENAEepCKNX NMyHKTOB, YCTAHOBKY KOHTPOSbHO-U3MEPUTENBHOW annapaTypbl U CPOK BBOAA VX B
OeNCTBMe ANns BedeHWs rmaporeonorn4yecknx, rmaponornyeckmx, Mapkengepckmx U reogeanyeckux HabnogeHun, a
Takke HabnogeHu 3a paboTon YCTPOWCTB CMCTEM 3aLLUTLI NMPU UX CTPOUTENBLCTBE W KCMnyaTaumun.

CocTtaB 1 pexvM HeobxoauMblx HabrogeHWn OOMKHbI yCTaHaBnuBaTbcsl B npoekTe. CneayeT npegycmaTpuBath
HabnoaeHns 3a ypoBHAMM, TemMnepaTypor, XMMUYECKUM U ra3oBbiM COCTAaBOM NOA3EMHbIX BOA, TEMMNepaTypoi Bo3ayxa,
KONMYEeCTBOM BbiNagalolimMxX 0CadKoB, YPOBHSIMW BOAbl B BOAOEMax, 3a pacxodoM, TemnepaTypow, XMMUYECKUM U



rasoBbiM COCTABOM OTKauMBaeMblX BOA, 3a JdedopMauusiMM MOPOA W 3eMHOM MOBEPXHOCTWU, ocadkamu U
aedopmMaumsamm cCoopy>KeHUN.

NMPOEKTUPOBAHME 3ALLUTbI OTKPbITbIX BbIPABOTOK

1.9 B npoekTax 3awuTbl OTKPbITLIX BbIpaboToK criedyeT npegycMaTpuBaTh:

BHELLHNE COOPY>XEHWNS U MEPONPUATUS ANSA PEryniMpoBaHns NOBEPXHOCTHOTO CTOKA Ha TEPpUTOPUK, MpunerarmLen K
Kapbepy (paspesy):

BHYTPUKapbepHble YCTPOWNCTBA N MEPOMNPUSATUS, pacCYMTaHHbIE HA MPUTOK NMOA3EMHBIX BOA, NOCTyMatLMX B Kapbep,
M Ha CTOK cOBupaloWmxca B HEM MOBEPXHOCTHbIX BOA: BOAOCTOKW, BOOOCOGOPHMKW, BOAOOTIMBHBLIE YCTaHOBKU WU
yCcTponcTBa Ans cbpoca BoAbl U3 BOAOCOOPHMKOB B NOA3EMHbIE BbIpaboTkM 1 NpU HEOOXOAUMOCTM B 3aBUCUMOCTU OT
MECTHbIX YCMOBUN — BHYTPUKapbEpHbIE CKBaXWHHbIE U UrNOMUNbLTPOBLIE BOAONOHU3UTENbHbIE YCTAHOBKW, MECTHbIV
TaMMoOHaX ropHbIX NOPOA, APEHaXW, MPUrPY3KN OTKOCOB:

BHELLHVEe BOAOOTBOASALLME YCTPONCTBA ANs cOpoca KapbepHbIX BOA.

1.10. MNpwn HeobxoAUMOCTM U3 YCNOBUI 0BecneyYeHnss yCTom4MBoCcT 6opToB BbIPABOTOK MM NO NPON3BOACTBEHHBLIM
YCMOBUSAM, COKpaLLleHVs MpUTOKa MOA3EMHbIX BOA B Kapbep (paspesHylo TpaHLUel, Bble3dHYI0 TpaHLiew u Ap.) B
NpoeKkTe KpoMe YCTPOWCTB M MepOonpuaTMI, NPefycMOTpeHHbIX n. 1.9, cnegyeT npegycmatpuBaTb KOHTYpHble-
KonbLeBble  WAW  HEMomnHo-KoMbLEeBble U fIMHENHble  BHEWHWE  BOAOMOHWU3WTEMNbHbIE  CUCTEMbl WU
NpoTNBOMUNBTPALMOHHBbIE 3aBECHI.

KonbLeBble BOAONOHM3NTENbHbIE CUCTEMBI CriedyeT npegycmaTtpmBaTh NpY pacnpoCcTpaHeHU BOGOHOCHbIX TOMLLY, Ha
BCEM 3alLuLLaeMOM y4acTke 1 3a ero npeaenamMu.

HenonHokonbLeBble BOOAONOHU3UTENbHbIE CUCTEMbI CriedyeT MpoekTMpoBaTb NPV pacnpoCTPaHEeHUM BOJOHOCHbIX
TONLL HE CO BCEX CTOPOH 3aLUMLLaeMOro y4yacTka.

JInHeViHble BOAOMOHM3NTENBbHBIE CUCTEMBbI CriedyeT NpoekTMpoBaTb ANA nepexsata OAHOCTOPOHHEro NOA3EMHOro
NMoTOKa CO CTOPOHblI BogoeMa (BOAOTOKA) MMM MO NNacTty, UMEILEMY BbIPaXKEHHbIN YKNOH B CTOPOHY 3aluMLLaemMoro
yyacTka, a Takke AN 3awuTbl YOATMHEHHbIX BbIPaboTOK M B Criyvasx, korga no MeCTHbIM YCNOBMAM UX MPYMEHeHWe
oKasblBaeTcs LenecoobpasHbiM.

1.11. KonbLeBble, HEMONHOKOMbLEBBIE U NIUHENHbIE MPOTUBOMUNLTPALMOHHBLIE 3aBEChl CriedyeT NPOoeKTMpoBaTh B
TeX e Crny4asix, YTo U COOTBETCTBYIOLUME BOAOMOHU3NTENbHbIE cucTeMbl (cM. m, 1.10). ¢ yyeTom orpaHuyeHun Ans
MCMOMb30BaHNA HEKOTOPbIX TWMOB 3aBeC MO NPUPOAHBLIM YCNOBUSAM (COrMacHO ykasaHwsam pasg. 4) U MeCTHbIX
NPOV3BOACTBEHHbIX BO3MOXHOCTEMN.

1.12. Tlpu cooTBeTCTBYIOWEM OOOCHOBaHUM BOAOMOHU3MTENbHBIE W MNPOTUBOMUNBLTPALMOHHbIE YCTPOMCTBA
KapbepoB (pa3pe3oB) AOMNyCcKaeTCst NpefycMaTpyBaTth B BUAE OTAENbHO PACMONOXEHHbIX 9NIEMEHTOB CUCTEMbI 3aLUWTHI,
pa3smellaemMbIxX U3 yCnoBusA Ux HanbonbLuen apdeKTMBHOCTM U C y4eToM penbeda KpoBnn NoACTUNaroLWero Bogoynopa,
3aneraHus NOpog, C BbICOKON BOAOMPOHULIAEMOCTbIO, HanpaBrieHs Nog3eMHOro NoToka v ap.

1.13. CHwXeHne nbe3oMeTPUYECKOro YPOBHHA HAaMOPHbIX BOA, ANS COXpaHEHUs YCTOMYMBOCTW TFOPHbLIX MOPOA U
UCKNIoYEeHNs nNpopbiBa BoAbl B BbIpaboTkun AonyckaeTcs NpegycMaTpyBaTh C MOMOLLLIO crieumanbHO npeaHasHa4YeHHbIX
[ONS 3TOro YCTPOMCTB (CKBaXWH, 060pyA0BaHHbLIX HAcoOCamMu, CaMOMU3NMBAIOLLMXCA CKBAXXWH 1 Op.).

1.14. MNpu NPOEKTMPOBaHUN BbINOMHSEMOWN B HECKOMBKO 3TanoB CUCTEMbI 3aluThl Kapbepa (paspesa) HeobxoamMmMo
npegycmaTpuBarth:

00 Hauyana cTpouTenbCTBa Kapbepa (paspes3a) — BBOL B AEWCTBUE BHELUHMX COOPYXXEHUM M YCTPOWCTB Ans
perynvpoBaHns MOBEPXHOCTHOTO CTOKa M BOAOOTBOAA, BBOA B [ENCTBME COOPYXEHWI, YCTPOWCTB W BbINOMHEHWE
MeponpuaTUA, HEOOXOAMMbBIX ANS 3aluUTbl FOPHBIX BbIPAOOTOK OT MOA3EMHbLIX BOA Ha MEpPUOA, B TeYEeHMEe KOTOpPOro
MoryT ObiTb MOArOTOBMEHbI COOPYXEHWs, YCTPOMNCTBA M MeponpusTusa crnegyrowero atana. B a1oT xe nepuoa npu
NPOEKTUPOBaHNM CUCTEMBI 3aLLUMTBI C BHELLHUMW BOAONOHU3NTENBbHBIMU UM NPOTUBOMUNBbTPALMOHHBIMW YCTPONCTBaAMU
OOMKHbI ObITb 0BecneyeHbl onepexaroLlee pa3BnTUE NOHWKEHUST YPOBHS MOA3EMHbIX BOA UMM onepexatoLiye npoTueo-
(NbTPaLMOHHBbIE YCTPONCTBA, NPY NPOEKTUPOBaHNM CUCTEMBI 3aLUMThI FOPHbLIX BbIPaboTOK 6€3 BHELLHNX YyCTPONCTB —
FOTOBHOCTb CPeACTB ANA MPOBeAeHUs HeOoOXOAMMBIX MEepOonpuATU U BbINOMHEHNS HeobXoAMMbIX YCTPOWCTB B
npotecce pa3paboTku kapbepa (pa3pesa);

B Mepvoa CTpouTenbCTBa Kapbepa (paspes3a) — nocrnegoBaTenbHbIl BBOA4 B OEWACTBUE [AOMONHUTENbHbIX
COOPYXXEHWI U YCTPONCTB 1 NPOBEAEHNE HEOOXOANMBIX MEPONPUATUIA, NPEAYCMOTPEHHBIX MpoekToM (cm. nn. 1.10-1.13);

K MOMEHTY cauv kapbepa (paspesa) B aKCriyaTaumio — roTOBHOCTb COOPYXEHU U YCTPOWCTB, obecneunBatoLmx
3aUTy ropHbIX BbIPaboTOK 40 OOCTWKEHMSA NOMHOW NPOEKTHOM NMPOM3BOAUTENBHOCTY Kapbepa (paspesa), B TOM 4ucne
FOTOBHOCTb  3aMpOeKTUPOBaHHOW CUCTEMbl PerynMpoBaHuWs MOBEPXHOCTHOrO CTOKa, [peHaxa, CTauMoHapHOro
BOA00TNMBA U BOAOOTBOAA PYAHUYHBIX BOS;

B Mpouecce aKcnnyaTauuMum Kapbepa — MocnefoBaTenbHbli BBOA B [AENCTBME COOPYXEHWM W YCTPOUCTB WU
NnpoBeAeHVEe MEePONPUATUIA, 3anpPOEeKTUPOBAaHHbIX B CUCTEME 3aLUMTbl U 06ecneyrBaloLLMX MOCTOSHHOE OMnepexeHne no
OTHOLLEHMIO K TFOPHbIM paboTaM pasBUTUS MNOHWXKEHUS YPOBHSI MOA3EMHbIX BOA4 WU MNPOTUBOMUMNLTPALMOHHBIX
YCTPOWCTB Ha CPOK, MPeayCMOTPEHHbIN B NPOEKTE.

NMPOEKTUPOBAHUE 3ALLUNTBI NOA3EMHbLIX BbIPABOTOK

1.15. B npoekTax 3awwunTbl NOA3EMHbIX BblpGGOTOK B 32aBUCMMOCTU OT MECTHbIX YCMOBUI B Npeeniax WaxTHOro nons
cnepnyet npeaycMmatpuBaTb UCNOJSb30OBaHME!

B Ka4yeCTBe NoA3eMHOro apeHaxa — CaMunx 3alimlaemMblixX Bblpa6OTOK C YCTPOMCTBOM B HUX APEHAXHbIX KaHaBOK;

BepTUKanbHbIX, TOPU3OHTAlIbHbIX N HAKINMOHHbIX CaAMOU3NTUBAKOLLNXCA CKBaXXWUH, 3a6prBaeMbIX, 3afaBlinBaeMbIX (VIJ'IVI
3a6VIBaeMbIX) M3 CaMux 3alimiiaemMbiX Bblpa60TOK, OPEHaXHbIX Bblpa60TOK N n3 cneunarnbHbIX HALWL N KaMep;



CKBO3HbIX (PVMbTPOB, 3abyprMBaeMbIXx C MOBEPXHOCTU M COMBaAEMbIX C CaMUMW 3aLLMLLAEMbBIMA U OPEHAKHLIMM
BblpaboTkamu:

CKBaXWH, OOOpYyAOBaHHbLIX HacocamMu W YycTpamBaeMbiX C MOBEPXHOCTU WAM U3 MNOA3EMHbIX BblpaboToK;
UrnounbLTPOB B NOA3EMHbIX BbipaboTkax; NpOTUBOMUNLTPALMOHHBLIX 3aBec (TaMnoHaXa ropHbIX nopoa);

COOTBETCTBYIOLLMX COOPYXEHUA W MEeponpuATUA ANs perynmpoBaHWs MOBEPXHOCTHOMO CTOKa, BKMKOYas BOAbI,
ckannusaroLmecs B Mynbaax CABUKEHUSI 3eMHOW NOBEPXHOCTH,

Bo Bcex cnyyasx B MpoeKTax 3awuTbl NOA3EMHbIX BbIPAbOTOK AOMKHbI MpeAycMaTpuBaTbCA YCTPOMCTBA U
YyCTaHOBKM AN BOAOOTNMBA U OTBOAA OTKauMBaeMblX BOA4 K MecTam ux cbpoca.

MpumevaHve Cucrtema perynmpoBaHna MNOBEPXHOCTHOINO CTOKa npu HeobXxoAMMOCTM [OoSKHa OXBaTbiBaTb TEPpUTOpUO N BHE
LLIAXTHOro nonda B npeaenax, yctaHaBnMBaeMbIX MPOEKTOM.

1.16. B cnyyasx HenocpeACTBEHHOW Yrpo3bl MPOPbIBOB B MNOA3EMHble BbipabOTKM BOAbI M TOPHbIX Mopoa, B
YaCTHOCTM KOrda Hag KpoBfewn MOes3HOro MCKOMaemoro 3anerailT HackanbHble BOAOHOCHbBIE Crion, AOMycKaeTcs npu
COOTBETCTBYIOLEM OOOCHOBaHUM npeAycMaTpuBaTb B MPOEKTE BHELIAXTHblE BOAOMOHU3UTENbHbIE CUCTEMbI W1
NpoTMBOUINbTPALNOHHBIE 3aBEChI, yCTpanBaeMble B COOTBETCTBUM ¢ TpeboBaHmamu nn. 1.10-1.13.

JonycTnmyto BENWYMHY NpUTOKa BOoAbl B MOATOTOBUTENBHBIE U OYUCTHBIE BbIPAOOTKM Ha MECTOPOXAEHUSIX NOMNE3HbIX
nckonaembIx cregyeT NpUHMMaTh UCXOASA M3 ONnbiTa CTPOUTENBCTBA U 3KCMNyaTauun LWaxT B aHanormyHbIX YCnoBusX.

1.17. Mpw NPOEKTUPOBAaHWN 3aLUMTBI FOPHbIX BbIPAabOoTOK, NPOXOAALLMNX B BOOOHOCHOM TOrLE, M3 KOTOPOW OXMAAITCA
3HauMTENbHbIE NPUTOKM BOAbI, AONyCKaeTCcsa Npu HagnexalleMm obocHoBaHWM NpedycMaTtpuBaTth Co34aHue B npegenax
LWaxXTHOrO MOMsA crneunanbHbIX APEHaXHbIX TOPU3OHTOB, pacnonaras ApeHaxHble BblpaboTKM HUXE OCHOBHbIX
OTKaTOYHbIX FOPU3OHTOB.

1.18. MNpn NpoOEKTUPOBaAHNM 3aLLMTBI FOPHBLIX BbIPAOOTOK HEOOXOAUMO YYUTBIBATh, YTO MPOXOAKY MX B HEOCYLLEHHbIX
nopogax cnegyet npegycmatpuBatbh C onepexawwmm 6bypeHvem u cobniogeHunem Tpebosanui n. 1.15, a B
Heo6XoAMMbIX Crny4asx — C npeaBapuTenbHbIM 3aMOpaXkMBaHUEM TOPHbIX NMOpoA4 WM C NPUMEHEHUEM LIUTOBOIO
cnocoba.

1.19. Tpu NpoOEKTUPOBaHWM BbINOHAEMON B HECKOMNbKO 3TarnoB CUCTEMbl 3aliMTbl MOA3EMHbLIX BbipaboToK
Heo6XxoaMMO NpegycMaTpuBaTh:

[0 Havarna npoxoAku CTBOSOB - BBOA B AENCTBME COOPYXEHWA W YCTPOMCTB MO PErynMpoBaHui0 NMOBEPXHOCTHOrO
CTOKa, orpaxgalolimx Mnrowajiku LWaxTHbIX CTBONOB, GypeHue onepexarolmx KOHTPONbHOPa3-Be4OYHbIX CKBaXWMH Ha
BCIO rMyObuHY cTBONa, FOTOBHOCTb HAaPYXHbIX CTBOMOBbLIX NPOTUBOMUNBLTPALMOHHBIX 3aBEC UMW BOOOMOHU3NTENbHbIX
cucTeMm (ECnU OHWU NPEeAYCMOTPEHbI MPOEKTOM), TOTOBHOCTb NpeABapuUTENIbHONO TamMroHaXa ropHbiX Nopos;

A0 Hayana NpoXoAdKu MOArOTOBUTENbHbIX BbIPpaboOTOK — BBOA B AEWCTBME BOAOOTIIMBHOW YCTAHOBKW Y LLAXTHOrO
cTBOMa (gonyckaeTcsa npegycmaTpuBaTb NPOXOAKY MOATOTOBUTENbHbIX BbIPAOOTOK Npu AeNCTBUN BPEMEHHOW HACOCHOWN
CTaHLMK, pacCYNTaHHOW Ha OXMOaeMblii MPUTOK B NEPUOA A0 rOTOBHOCTM 3anpoeKTUPOBaHHOW CTaLMOHAPHOW HACOCHOW
CTaHUMK); BBOA B AeWCTBME 3yMNOBON U NepekavHbiX HACOCHBLIX CTAHLUIA Y BHELLAXTHbLIX BOAOMOHMU3UTENBHBIX CUCTEM
(ecnv oHM NpegyCMOTPEHbI MPOEKTOM);

B Mepuog NpoXoAKW MOArOTOBUTENbHbIX BbIpaboOTOK — MnocrnefoBaTenbHbIN BBOA B OEACTBUE AOMOMHUTEMbHBIX
COOPYXXEHWU 1N YCTPONCTB U NpoBeaeHne HeoOXOAMMbIX  MeponpuaTUiA, NpedyCMOTPEHHbIX NpoekTom (cm.nn.1.16—
1.18);

K MOMEHTY Hayara OYMCTHbIX paboT — pasBUTME MOHWKEHWS YPOBHS MOA3EMHbIX BOL, FOTOBHOCTb COOPYXEHUW 1
YCTPOWCTB, 0becneynBaroLLmX 3amnTy NoA3EMHbIX BbIpabOTOK 40 LOCTUXEHNS NMOHOW NPOEKTHON NPON3BOAMTENBHOCTH
npeanpuaTusa, B TOM YWCNE FOTOBHOCTb CTauMOHAPHbBIX MOA3EMHbIX HACOCHBIX CTaHUUA M CUCTEMbI PErynupoBaHust
NOBEPXHOCTHOrO CTOKa U BOAOOTBOAA;

B Mpouecce aKcnnyaTaumMn NpeanpuaTvs - ganbHenwmin nocneaoBaTenbHbl BBOA B EWCTBME 3arMpOeKTUPOBaHHbIX
COOPYXXEHWI 1 YCTPONCTB M NPOBEAEHUE MEPONPUATUIA, obecneynBatoLLnx NOCTOSTHHOE onepexaroLlee (Mo OTHOLLEHUIO
K rOpHbIM paboTam) pa3BuTve NMOHWXKEHUS YPOBHS MOA3EMHbIX BOA MU COOTBETCTBYIOLMX NPOTUBOUNBTPALMOHHBIX
YCTPOWCTB Ha CPOK, onpeaensieMbli IPOEKTOM.

2. BOOOMOHWXEHUE

2.1. BoponoHwxeHne cnefyeT MNpOeKTUpoBaTb C MNPUMEHEHUEM OTKPbITbIX U BaKyyMHbIX BOAOMOHU3UTENbHbIX
CKBaXXWH, UrMOoUnbTPOB, NNACTOBbIX, TPAHLLEWHbIX U TPYOYaThIX ApeHaXen, NoA3EMHbIX ApPeHaXHbIX BblpaboTok.

2.2. TpebyeMyto BENNYMHY CHUXKEHUS HANOpPOB B BOAOHOCHLIX CMOSIX CriefyeT OnNpeaensitb U3 yCroBUs COXpaHeHUst
YCTOMYUBOCTM NOPOA, OKpYXKatoLWwux BeipaboTku, 1 npeaoTBpaLLeHns NPpopbiBa B HUX NOA3EMHbIX BOA,.

2.3. [Npun npoekTnpoBaHMM BOLONOHUKEHUSA C NPUMEHEHMEM BHELLUHEN BOAOMOHM3UTESNBHOW CUCTEMBI, 3aLuULLaloLLLEen
OTKPbITYI0 BbIpabOTKy, YPOBEHb NOA3EMHBLIX BOA, AOSBKEH ObiTb MOHWXKEH MO BO3MOXHOCTU HUXE €€ AHA Ha BENUYMHY,
onpegendemMyl0 pacyeTHbIM MOBbILEHNEM YPOBHHA BOAbl 32 BpeMs aBapWMHOrO OTKMIOYEHUS BOOOMOHWU3UTENbHON
CUCTEMBbI.

Mpy HEBO3MOXHOCTM MOHWXKEHUS YPOBHS MOA3EMHbIX BOA HWKE AHA OTKPbITOA BbIpabOTKM, B 4aCTHOCTU Npw
nepeceyeHn e BOAOYMNOPHbIX CIOEB, HEOOXOOUMO UCXOAUTb U3 MPaKTUYECKU AOCTUXMMOW ryOuHbI BOOOMOHMKEHMUS
B Ka)XOOM BOJOHOCHOM Cflioe W npegycMatpuBaTb OOMNOSHUTESNbHbIE BHYTPUKapbepHble YCTPOUCTBA U MEPONPUSATUS
cornacHo n. 1.9.

2.4, [lpn nNpoekTUpOBaHWUM BOAOMNOHMXEHUS C MNPUMEHEHMEM BHELUaxXTHbIX BOAOMOHU3UTENbHbLIX YCTPOWCTB,
3alMLLaLWNX NOA3EMHbIE TOpHbIE BbIPAbOTKM B BOOOHOCHLIX MOPOAAX, HE OTAENEHHbIX BOAOYNOPOM OT BbILLENeXaLlmx
BOJAOHOCHbIX CIIO€B, MOHWXEHHbIA YPOBEHb MOA3EMHbIX BOA4 AOMKEH HaxXxoAWTbCS HWXKe MOoAOLWBbI 3aliuLaeMbX
noA3eMHbIX BbIpaboToK Ha rny6GuHy, COOTBETCTBYHOLLYIO TpeboBaHusaM n. 2.3.



Mpn Hanuummu Bogoynopa (ropHbIX Mopoa ¢ kKoadhduumeHtom dunbTpaumm MeHee 0,001 m/cyT). oTAenswoLiero
TOMLY NOpOoA, B KOTOPbIX MPOEKTUPYIOTCA NOA3EMHbIE BbipaboTkU, OT BbiLLENEXAaLlero BOAOHOCHOTO Crosi, MOHWKEHWE
YPOBHS MOA3EMHbIX BOA, B 3TOM CI0€ OMNYCKaeTCs HasHavyaTb C y4eToM cobnogeHns ycrnoBus

y < 5hq (@8]
]

rae y — OCTaTOYHbINA Hanop, OTCYUTLIBAEMbIA OT KPOBIWN Pa3fAensioLLero crios BOAOYNOPHbIX NOpoa, M;

hg — TonwmHa He HapyLlaeMoro npu paspaboTke pasgensoLLero crnos Bo4OYNOPHbIX NOpoa, M.

Mpu aTOM ocTaeTcs B cune TpeGoBaHWe MOHMKEHMST YPOBHS NOA3EMHbIX BOA B TOrLLEe nopog, rae pacnonaratoTcs
noA3eMHble FOpHble BbIPAbOTKKM, HXKE MX NOAOLLBbI.

Mpn HEBO3MOXHOCTM MOHMKEHUSI YPOBHSI MOA3EMHbIX BOJ HWXE MNOAOLWIBbI FOPHbLIX BbIPAGOTOK C MOMOLLbI
BHELLAXTHbIX BOLOMOHU3NTENbHbLIX YCTPONCTB AOMYyCKAaeTCA Npu COOTBETCTBYOLLEM 060CHOBaHUN UCNOSMb30BaTh UX ANs
NpaKkTU4ecKkn AOCTUXKMMOro BOAOMOHMKEHWS, MpeaycmaTpuBas B npegenax WaxTHOro nonsi yCTponcTea 1 Meponpusitusi
cornacHo n. 1.15.

2.5. Heobxoanmoe Bpems Ons OOCTMXKEHUSA TpebyeMoro NMOHWXKEHUS YPOBHSA NOA3EMHbIX BOA, PacnpoCTpaHeHue
[enpeccun n passuTe BOAOMOHU3UTENBHOWN CUCTEMbI LOIIKHBLI ONPEeAEensTbCA COOTBETCTBEHHO CXEME ropHbIX paboT.

2.6. Cxemartusauusi NpUpOAHbIX YCMOBWMW ANsi pacyeTa BOAOMOHWXKEHWUS [OIMKHA OTpaxaTb [AeWCTBUTENbHble
rMAPOreosiorMyeckne yCrnoBmsl, reofiormyeckoe CTPOEHME TOSLLM U XapakTePUCTUKN CnaratLmnx ee Croes.

2.7. PacuyeT BOOOMOHWXEHMWS. KaK MpaBuio, cregyeT BbINOMHATbL WCXOAA U3 NWHEWHOro 3akoHa dunbTpauuw,
BblpaXxaemoro oopmMynon

v =Kl 2

rae v — cKopocTb ounbTpauum, M/CyT;

K — koadhduumeHT punbTpaumm, m/cyT;

i — rpagveHT Hanopa.

OcHoBHble pacyeTHble opMyribl ¥ Tabnuubl NpUBEAEHbI B pEKOMEHAYEMOM NpUNoxeHun 1.

[Mpn HEOOXOAMMOCTM NPUMEHEHNST BOAOMOHMKEHUSA B BOOOHOCHBIX CIOSAX, CMIOXEHHbIX MopogamMu, OTNnYaLWmnMmncs
BbICOKUMU (PUNBTPALMOHHBIMU CBOMUCTBAMU (KPYNMHOOGIOMOYHBLIMY, CUIBbHOTPELLMHOBATLIMA U 3aKapCTOBaHHbIMU),
pacyeT BOAOMOHWXKEHUS [OMYyCKAaeTCsi OCHOBbIBATb Ha OMbITHbIX AaHHbIX W YTOYHSATbL B MpOLEeCcCe MO3TarnHoro
BbIMOMHEHUSI CUCTEMbI 3aALLUTBI.

2.8. OnA ycrnoBMi MOBLILIEHHOW CIOXHOCTU (HEOOHOPOAHOrO (PUNbTPALMOHHOIO MOTOKA, CIOXHbIX O4YepTaHwui
KOHTYPOB MUTAHWSI M BOAOMOHWXEHUS U T. M.) pacyeT BOOOMOHU3UTENbHBIX CUCTEM LOMNYyCKaeTCs MNpPOM3BOAUTL C
MCMNOomnb30BaHNEM MOLENUPOBAHUSA UMK OPYTMX METOLOB.

2.9. KoHCTpyKUMW BOAOMOHU3MTENMbHLIX W HabnaaTenbHbIX CKBaXWMH W ApeHaxew cnegyet npuHUMmaTtb B
COOTBETCTBUM C yKa3aHNsIMM 0683aTENbHOIO NPUIOXEHNst 2.

OTKPbITbIE BOOONOHU3UTEJbHLIE CKBAXXUHbI

2.10. OTkpbITble (coobLyatoLimecs ¢ aTMocepoit) BOAOMOHN3NTENbHbIE CKBAXWHbI ClieAyeT npeaycmatpuBaTh, Kak
npaBumio, ANA CHWKEHUS YPOBHA (UNW Hamopa) MNOA3EMHbIX BOA B HacKkanbHbIX MOPOAax C KO3 UUMEHTOM
dunbTpaumm He MeHee 2 M/CyT U BO BCeX APYrMxX crnyyasx, korga ux adeKkTMBHOCTb MOATBEPXKOAETCA OMbITHIMU
OaHHbIMU.

2.11. Tlpn  npoeKkTMpOBaHUW  BOAOMOHU3MTEMbHLIX  CUCTEM  crnefgyeT  npegycMaTpvBaTtb — OTKpbITble
BOOOMNOHN3UTESbHbIE CKBAXWUHbI B BUAE:

060opyaoBaHHbLIX HAacocamu;

CKBO3HbIX (DUNbTPOB, Yepe3 KOTOopble MOCTynawlwme B HUX MNOA3EMHble BOAbI M3 BCEX MpopesaemMbiX MMM
BOZOHOCHbIX CIOeB cOpackiBaOTCA B NOA3EMHbIE BbIpaboTky;

CaMOM3NMBaIOLLMXCS C U3MMBOM BOAbI Yepes YCTbe;

BOAOMOINOLAOLWNX, C MOMOLLBI KOTOPbIX MOA3EMHbIE BOAbI M3 Bbilenexailero cnos cbpacbiBaloTca B
HUXKenexalimn.

2.12. CkBaxwuHbl, obopygoBaHHble Hacocamu, crnegyeT npedycMaTpuBaTb ANA  KOHTYPHbIX W JNIMHEWHbIX
BOLOMOHN3UTENBHBLIX CUCTEM, a Takke MNPOeKTMpoBaTb B BWAE OTAENbHO PacnofioXEHHbIX BOOOMOHU3UTENBHbIX
YCTPONCTB MNPV OTKPLITOA W NOA3EMHOM pa3paboTkax MeCTOPOXAEHWA MOMe3HbIX WCKoMaeMblX W B BUAE
pacrnpegeneHHbIX No Mrowaan WaxTHOro Nons BOAOMOHU3NTENbHbLIX YCTPONCTB MPW NOA3EMHON pa3paboTke nonesHbix
nckonaemblx.

2.13. CkBO3Hble WMbTPBI criedyeT npegycMaTpmBaTh AN KOHTYPHbIX U NIMHENHbBIX BOOOMNOHU3UTESbHBIX CUCTEM, a
Takke B BMAE OTAENbHO PAaCrONOXEHHbIX UMW pacnpedeneHHbIX No Nnowaan LaxTHOro Nons BOOO-MOHWU3UTENbHbIX
YCTPONCTB Npu NoA3eMHON pa3paboTke NoMne3HbIX NckonaemMblx U Npu OTKPbITON pa3paboTke MeCTOPOXAEHWI MOMNE3HbIX
UCKOMAeMbIX, KOrga TEeXHWYECKN BO3MOXHO W 3KOHOMMYECKM OMNpaBAaHO YCTPOWCTBO MNOA3EMHbIX [APEHaXHbIX
BblpaboTOK.

2.14. BepTuKkanbHble CaMOW3NMBAIOLLMECA CKBaXWHbI AONS1 CHATUSA M3ObITOYHOrO Hamopa B  HMXKenexalmx
BOAOHOCHbIX CMosiX criegyeT npegycMaTpvBaTth ANS NpefoXpaHeHUs OT HapyLlleHUs YCTOMYMBOCTU FOPHbLIX MOPOA M
npefoTBpaLLeHMs OnacHbIX NPOPbLIBOB HAMOPHbLIX BOA B OTKPbITbIE MW NOA3EMHbIE FOPHbIE BbIpaboTKM.

3abypuBaHue CamMOM3NMBAIOLLMXCA CKBaXKWMH cregyeT Mpou3BOAMTb C NOBEpPXHOCTM 3emnu, ¢ 6epm Ha 6oprax
KapbepoB (pa3pesoB), C NOAOLUBbI OTKPbITbIX MM NOA3EMHbIX BbipaboTok. CkBaxvHa AoOMxHa ObiTe 3arnybneHa B
Hanbonee BoA4006MNBbHYO 30HY BOAOHOCHOIO C0S, COAEpXallero HaropHbIe BOAbl.



2.15. Topu3oHTanbHble CaMOM3NMBAIOLIMECH CKBaXWHbl, ycTpaMBaeMble C 6epm Ha oTkocax, cnegyeT
npegycmaTpusBaTb B MOAOLIBE BOAOHOCHBIX CroeB BOMM3M MX KOHTakTa C BOAOYMOPHBIMM CMOSMW MNW B MecTax
cocpefoToveHHOW unbTpauumn Ans npegoTepalleHus cyddO3MOHHOrO BbIHOCaA MOpPOAbl Yepe3 OTKOChI OTKPbITbIX
BbIpaboTOK.

[Opu3oHTanbHble  CKBaXWMHbI Ha  OTKOCax OTKPbITbIX BbIpaboToK  JonyckaeTcd  npedycmatpuBaTb — Kak
BCNoOMOraTenbHoe CPeACTBO MPY HAPY>KHOW BOAOMOHN3NTENBHON CUCTEME M3 CKBaXMWH, 060PYA0BaHHbIX HAacocaMu, Unm
13 CKBO3HbIX PUNBLTPOB (MK NPK NPOTUBOMUNBTPALMOHHON 3aBece) , a TakkKe B Ka4eCTBe OJHOMO U3 OCHOBHbIX CPEACTB
ANs NogAepXaHusi CO CTOPOHbI MOCTOSIHHBIX GOPTOB BbIPABOTKM MOHWXKEHHOIO YPOBHSA MOA3EMHbIX BOA, 4OCTUIHYTOrO C
NMOMOLLbIO APYrMX CpeacTs (Hanpumep, OTKPbITOro BOAOOTNNBA).

2.16. B npoekTe crnegyeT npegycMmaTpuBaTb NPUMEHEHWE B MOA3EMHbIX BbIpaboTKkax CaMOU3NMBAIOLLMXCH CKBaXWUH
(BOCCTaOLWMX, HUCXOAALMX U FTOPU3OHTAmNbHBIX — B 3aBUCMMOCTM OT MAPOreonIorMyecknx YCroBui) Ans yCuneHus
OpeHuvpytoLlen cnocobHOCTM camoln BblpaboTkM, a Takke ANA BOAOMOHWXKEHUS B BOLAOHOCHbLIX MOpogax W Chnosx,
OTAENEHHbIX OT BbIpaboTKN BOAOYNOPHLIMW NMPOCOMKaMU U CIOSMW.

2.17. MNpwn ropn3oHTanbLHOM 3aneraHuyM BOAOHOCHLIX CMOEB [OMNyckaeTcs npepycmaTtpvBaTb MCMOMb3oBaHWe Ans
BOAOMOHMXEHNA Ny4eBbIX BOA03abOPOB, COCTOALUMX U3 LUAXTHLIX KOMOALEB C YCTaHOBMEHHbIMU B HUX Hacocamu, u
3abypvBaembIX 13 KOMOALEB IyveBbiX (pagmanbHbIX), Kak MpasBuio, ropusoHTanbHbIX (@ Npu HeobxoaMMocTM — u
HaKIMOHHbIX) CAMOU3NMBAIOLLMXCA CKBAXMH.

2.18. BoponornowarwLime CKBaXuHbl cregyeT npegycmaTtpuBaTb Npu  3aneraHun BOAOMPOHMLAEMOro Crios,
MMeIoLLLEero BbICOKYIO MOTOLLaMoLLY0 COCOBHOCTb, HMKE OCYLLaeMOoro Crosi.

NrnoounbTPLbI

2.19. B coctaBe BOAOMOHM3WUTENbHBIX CUCTEM OTKPbLITLIX W MOA3EMHbIX BblpaboTOK cregyeT NPUMEHHATL
NrnogunbTpbI:

nerkve, He UMelOLLMe MHANBUAYaNbHbLIX BOAONOABEMHUKOB Y COEAMHSAOLMECS C LLeHTPanbHOW HAaCOCHON CTaHUMewn
obwum (ansa rpynnbl MrNoguNbTPOB) BCAChIBAKOLLMM KOMNEKTOPOM;

9XKEKTOPHble, CHabXeHHble KaxAbli MHAWBUAYaNbHLIMU 3XEKTOPHbIMW BOAONOABLEMHUKAMWU W COEAUHEHHblE C
LieHTpanbHOW HAaCOCHOW CTaHumen obLwmm (Ans rpynnbl UrnogunbTPOB) HANOPHLIM M BOAOOTBOAALLMM BOAOBOAAMY;

BaKyyM-KOHLEHTPUYECKNe, CHabXeHHble KaXabli WHAMBMOYANbHBIMWM  KEKTOPHbIMU  BOAONOABLEMHMKAMU 1
COeNHEeHHbIE C LeHTParbHON HAaCOCHON CTaHLUMEN HanopHbIM 1 BOAOOTBOAALLUM BOAOBOAAMMU.

2.20. Jlerkve vrnodunbTpoBblE YCTAHOBKU (rpaBUTaLMOHHOIO BoAonoHwxkeHust (Tuna JINY) cnegyeT npuMeHsATb B
OCHOBHOM B COCTaBe BHYTPUKapbEepHbIX CUCTEM 3alUMTbl (2 NpyM HEOBXOAMMOCTU — M B NOA3EMHbIX BblpaboTkax) npu
Tpebyemon rnybrHe MOHWXEHWSA YPOBHA MOA3eMHbIX BOA4 A0 4-5 M (Mnn Ha Gonbluylo rnybuHy — C NpUMeHeHnem
SAPYCHbIX CUCTEM) B TOpPHbIX nopogdax ¢ koacdbdpuumeHtammu dunbtpauum 5 — 50 m/cyT — ©6e3 0OChINKM BOKPYr
urnodunbTpoB, 2 — 5 M/CyT — C nec4aHo-rpaBuNHOM OBCHINKON BOKPYr UrModuUnbTPOB Ha BCKO BbICOTY BOJOHOCHOMO
cnos.

2.21. Nerkne nrnounbTPOBbLIE YCTAHOBKM BaKyyMHOrO BOAOMOHWXeHus (Tunos YBB, YB3M u gp.), axekTopHble
UrnodunbLTPOBblE YCTAHOBKM (Tvna OM) M ycTaHOBKM C BaKyyM-KOHLEHTpUYeCcKuMu BodonpuemMHukamu (tuna OBBY)
cnepyeT NPUMEHSATb, Kak NpaBuno, Ans BOAOMOHMWKEHUS B FOPHbIX MOPOoAax ¢ KO3MULNEHTOM hunbTpaumm MeHee 2
m/cyT.

2.22. B npoekTe cnegyeTt npegycMaTpuBaTb MOrpy>XEHUE Merknx U NKEKTOPHBLIX UrMOodUnbLTPOB, Kak Mpaswurno,
rmapaBnmM4yeckum cnocobom; mnpu  HeobxoOMMOCTM MepeceyYeHnss NerkMM W 3KEKTOPHbIMK - UrnodunbTpamm
TpyOoHOpa3MbIBaeMblX MOPOA W BO BCEX CryyasX MOrPYXEHUss B OCYLUAeMyto TOSMLWY BaKyyM-KOHLIEHTPUYECKMX
BOAOMNPUEMHMKOB ANs HUX criegyeT npeaycMaTpmBaTth OypeHne CKBaXKUH.

B kayectBe MmaTepuana obcbinkvu UrnounbTPoB creayeT NPUMEHATb Necok ¢ YacTuuamm gnameTpom 0,5-2 mm.

2.23. Pa3mMelleHne urnounbTpoB criegyeT NPOeKTUPOBaTh B BUAE KOHTYPHbLIX U NIUHENHBIX CUCTEM.

2.24. Tlpu NpOEKTUPOBaHWM WUrNOUNBLTPOBbLIX CUCTEM ANA paboTbl B YCNOBMAX OTpuLATENbHBIX TemnepaTyp
BO3ayxa crnepyeT npegycmaTtpusath yTenneHne TpybonpoBOAOB M HACOCHbBIX CTaHLUN.

2.25. Mpy NpOEKTUPOBaHWM 3MNEKTPOCHADXKEHMA WUrMOMUITLTPOBLIX YCTAHOBOK HeoGXxoauMMo cobniogaTte Te Xe
TpeboBaHUs!, YTO 1 ANSA CKBaXMHHbBIX HACOCOB (CM. 0bA3aTenbHOe NPUIoXeHne 2) .

OPEHAX

2.26. B npoekTax cMCTeM 3aLLMTbl FOPHbLIX BbIPAOOTOK OT NOA3EMHbIX
BOA crepyeT npeaycMatpuBaTb MPUMEHEHME NNacToBblX, TpPaHLUEeWHbIX, TpybyaTbix OpeHaxelh W noA3eMHbIX
OpeHaxHbIX BbIpaboTokK (ranepenHbix ApeHaxen).

2.27. TnactoBble QfpeHaxu cregyeT npegycMaTpuBatb B OTKPbITbIX BblpaboTkax Ans npegoTBpalleHust
CyddO3NOHHOTO BbLIHOCA W paspylleHWs TFOPHbIX MOpOA, KOrAa Henb3s WM 9KOHOMUYECKU HeuenecoobpasHo
MOMHOCTLI0 MPEAOTBPATUTL BbiCauMBaHWE NOA3EMHbLIX BOA Yepe3 OTKOChI, a Takke ANs OPEHUPOBaHWUSI BHYTPEHHMX
OTBanos.

HeobxooumocTb ApeHaxa OTBanoB M ero KOHCTPYKTUBHOE pPELLEHUE YCTaHaBIUBAIOTCS COBMECTHO C peLUEeHVEM
TEeXHOmnorMm oTBanoobpas3oBaHMA M opraHu3auuelnt NOBEepPXHOCTHOrO CTOKa, C Y4eTOM XxapakTepa nopof B OCHOBaHUM
OTBanoB N APYrMX MECTHBIX YCIOBUNA.

2.28. TpaHweliHble gpeHaxu (OTKPbITble TpaHLIEM W KaHaBbl) OOMycKaeTCs MPUMEHATb B KAYeCTBE HapyXKHbIX
BOAOMOHN3UTENbHbIX YCTPONCTB (B OCHOBHOM JIMHENHBIX) @ BEPXHUX BOOOHOCHbLIX CrosiX, B BUAE NepeaoBbiX TpaHLUei -
Npu BCKPbITUN MECTOPOXAEHMS OTKPbLITEIM CNOcO60oM 6e3 HapyXXHbIX BOAONOHU3UTENBHBLIX YCTPONCTB U B BUAA KaHaB Ha
Oepmax (nnowankax) 6opToB kapbepa (paspesa).



KaHaBbl Ha 6epmax BHYTpM Kapbepa (paspesa) criedyeT O4HOBPEMEHHO MCMONb30BaTb AN OTBOAA NOBEPXHOCTHBIX
BoA. CeveHve KaHaB JOMKHO YAOBNETBOPATL TpeboBaHnam pasg. 5.

Boay, cobupatoLlytocst B TpaHLEsX U kKaHaBax, HeobxoaMMO OTBOAUTL CaMOTEKOM 3a NpeAenbl KapbepHOro nons K
MecTy cbpoca pyaHUYHbLIX BOA UK K KapbepHbIM BOAOCOOPHMKaM Mo BHYTPUKapbePHOW BOAOCTOYHON CETU.

2.29. TpybuaTbli ApeHax cnegyeT npegycmatpuBaTtb Mpu NpPOTSXKEeHHOW no ¢poHTy GopTa kapbepa (paspesa)
FIMHWK BbICaYMBaHNA MNOA3EMHbIX BOA HA OTKOChI B MarnoyCToMYMBbLIX NOPOAAX, 3aneraioLwmx Hag BogoynopoM.

TpybuaTtbii ApeHax HeobxoaMMo BpesaTb B BOAOYMNOPHbIE CrOM, C TEM YTOObI MOMHOCTLIO MepexBaTUTb MOTOK
noA3eMHbIX BOA Ha[ BOAOYMOPOM.

2.30. MNog3eMHble ApeHaxHble BbipaboTKM (ranepeviHbiin ApeHax) NPOXOAHOro U MONyNpOXO4HOro CeYeHun cnegyet
NPUMEHATL ANs HeNoCpPeACTBEHHOrO APEHNPOBAaHNS OKpYXaloLwwen Ux TOMLWM Nopoa unu Ans BOAOMOHWKEHWS B BbilLe-
N HWXenexawmx BOAOHOCHbIX CIOSX C MOMOLLbIO CKBO3HbIX (DUMLTPOB M 3abypuBaembix M3 CaMux BblpaboOTOK
BOAOMOHN3NTENbHbIX CKBaXKWH, paboTalolwmnxX Kak camou3NuBaloMecs WM Kak BakyymHble (cMm. n. 2.32), a npwu
HeobxoanMocTn 1 obopyayembiX MHANBUAYANbHLIMU HAacOCaMM.

Mpn nopsemHon paspaboTke NOMEe3HbIX UCKONaeMbIX AOMYCKaeTCs B KayecTBe [APEHaxHbIX npegycmaTpuBaTtbh
NCMOSIb30BaHNE OCHOBHbLIX FOPHbBIX BbIPABOTOK, B KOTOPbIX AN 3TOrO AOMKHbLI ObiTb 3aNpPOeKTUPOBaHbI KaHaBKW UMK
NOTKM NS CTOKa BOAbI.

B noasemMHbIX OpeHaHbIX BblpaboTkax (M B OCHOBHbIX BblpaboTKax, WCMNOMb3yeMbIX B KayecTBe [ApeHaKHbIX)
cnepgyeT npegycmatpuBaTb XOOKM AnS  COOMKM CO  CKBO3HbIMM  (UAbTPaMM W HUWIKM  AnA  3abypvBaHuA
BOOOMNOHN3UTENBbHBIX CKBAXWH, €CMN NMPOEKTUPYETCS NX NPUMEHEHME.

Moa3semHble gpeHaxHble BbIpaboTkn AoMnycKaeTCcs NPOeKTUMpoBaTh ANSA 3almTbl KaK LUAXTHOrO, Tak U KapbepHOro
nons, NPUMEHSIA UX BO BHELUHWX (KOMbLEBbIX, HEMOMHOKONbLEBbLIX U FIMHENHbIX) BOAOMOHU3UTENbBHBIX CUCTEMAX UMn
pacrnonaras B BuAe CUCTEMATUYECKOrO ApEHaxa HWKEe OTKPbITbIX BbIpabOTOK MNM B CUCTEME TOPHbIX BbipaboToK
LLIAXTHOrO MOns.

B noasemHbIX ApeHaxHbIX BblpaboTkax, B KOTOPbIX OyayT NpoOU3BOAMTBLCA 3KCMyaTauMoHHble paboTbl (Haasop 3a
CKBO3HbIMW UNbTPamun, BypeHue BOCCTalOLWMX CKBaXMH WM T. M.) cnegyeT npeaycmatpvuBaTb CUrHanmusaumio Ans
OMOBELLEHNSA HaxXOASLMXCA B HUX NOAEN B CriyYae aBapuv B cUCTeMe BOOOTNNBA U Npu HeobXxoaMMoCTH TenedOHHYo
CBS13b C ANCMNETYEPCKUM MYHKTOM.

[Mpu npoekTpoBaHWUM ApeHaxHbIX BbipaboTok Heobxoaumo cobntogate TpebosaHns CHwull 11-94.80.

BAKYYMHOE BOOOMOHWMXEHUE

2.31. BakyymHOe BOAOMOHWXEHWE criedyeT npeaycMaTpvBaTth ANS CHWXKEHWS YPOBHS MOA3EMHbIX BOO B FOPHbIX
nopoaax ¢ koadduuneHtamm dunbtpauun 0,1—2 m/cyT 1 AnA NONHOrO NepexeaTta NPUTOKa NOA3EMHbIX BOA K FOPHbIM
BbipaboTkam (MOHWXeHMs [0 BO4OYNOpaA).

2.32. BakyymMHO€E BOAOMOHMXKEHME CneayeT NpPOeKTUPoBaTb C NPMMEHEHUEM BaKyyMHbIX CKBaXWH C MOrpyXHbIMU
HacocaMu, 3XEKTOPHbIX UrMOMPUbLTPOB, BaKYyM-KOHLEHTPUYECKUX CKBAXWUH W Ferkux urnounbTpoBbIX YCTaHOBOK
BaKyyMHOro BOLOMOHWKEHMSA, a Tawkke 3abypuBaemblX U3 NOA3EMHbIX BbIpabOTOK BOAOMOHM3UTENbHBIX CKBaXWH C
NOAKIMIOYEHNEM K HUM arperaToB W KOMMEKTOPOB YCTAaHOBOK BaKyyMHOro BOAOMOHWXEHUS WNWU APYrx BakyyMHbIX
cucTem.

2.33. lMpun NpoeKkTMpoBaHUN BaKyyMHOro BOAOMOHWXEHWUS CneayeT YYWTbiBaTb MOBbILEHHYHO OMacHOCTb BbIHOCA B
CKBa&XWHbI W UrMOMUNBLTPLI MENKMX YacTul, M3 OCyllaeMblX FOPHbLIX MOPOA M MnpeaycMaTpuBaTb BO BCeX Crny4vasx
necyaHo-rpaBuiiHyl0 06CbINKy (UNbLTPOB, YAOBMNETBOPSAOWY  TpeboBaHuAM  06S93aTenbHOro MNpUIoXeHns 2, ¢
NpUMeHeHeM npy HeobXxoAMMOCTM KOP3NHYATBIX U KOXYXOBbIX (OUMLTPOB.

2.34. ®unbTpbl CKBaXWH B OTKPbITbIX FOPHbIX BbIpabOTKax ANns npeaoTBpalleHus Ype3MepHO OonbLUoro
NnocTynneHus BO3dyxa criegyeT pa3mellatb Ha pacCTOAHMM OT OTKOCOB HE MEeHee TOMLLMHbI ocylaemoro cnos, Npu
COOTBETCTBYHOLLEM 06OCHOBaHNM 3TO PacCTOsiHUE MOXeET ObITb COKpaLLeHo.

Okono  BepxHMX Yy4acTKOB HagdunbTpoBbix Tpyd cnepgyeT ycTpavMBaTb TaMMOHbl W3 YMMOTHEHHOrO
cnabonpoHMLaemMoro rpyHTa (CyrnmnHKOB, FnH).

2.35. lMpy NpoeKTpoBaHUM BaKyyMHbIX CUCTEM NS CO3[4aHusl TpebyemMOoro NOHMXEHUS YPOBHSA MOA3EMHbIX BOA B
cnyyae 3aneraHus Bogoynopa, 6nm3skoro k nogoLlBe ropHor BelpaboTku, U AN NONHOro nepexsaTa NpUTOKa NoA3eMHbIX
BO4 K COBEpLUEHHbIM MO CTEeNeHW BCKPbITUS BOAOHOCHOrO Crosi BblpaboTkam dunbTpbl cnegyeT pasmellaTb
HEenoCcpeACTBEHHO Y KPOBMM BOSOYMOPA.

Mpn HeoBXOOMMOCTM CHUXKEHWUS HAMOPOB B BOAOHOCHBIX CIIOSX CIOMCTON TOMWM MW ANS NOSHOMO MX OCYLUEHWS B
30He, npwnerarwLller K BolpaboTke, UnbTPbI CKBaXWHbI CniedyeT pasMellaTtb B rnpedenax BCex CrnoeBs, noanexalumx
OCYLLEHWIO.

2.36. CuctemMbl M3 BaKyyMHbIX CKB&XXWH B OAHOPOAHOM BOAOHOCHOM Croe crepyeT npegycmatpusaTb npu
TpebyeMOM CHUXEHMM YPOBHSA Noa3eMHbiX Bog A0 20 M. [pu CroMCcTOM CrOXEHUM OCyLLaeMol TONWM (Hanmyum B Hem
psda  BOOOHOCHBIX CroeB, pPasobLleHHbIX BOAOYMOPHBLIMW CrOsIMM), a Takke B 3aKPbITbIX (OrpaHUYEeHHbIX
HEeNpOoHULL@EMbIMM KOHTYpamu) CriosixX AOMNyCKaeTCst MPUMEHATb BaKyyMHbIE CKBaXWHbI rmybuHon o 100 m n 6onee.

2.37. MuHuMmanbHbIl ypOBEeHb BOAbI B BaKyyMHOM CKBaXWHe [JOMmkeH obecneumBaTb 3aTonfeHne Hacoca,
JocTtatoyHoe Ans ero paboTbl 6e3 cpbiBa OTKa4yku, B COOTBETCTBMM C TpeboBaHUSIMU 3aBOAA-U3rOTOBUTENS U C y4ETOM
Bakyyma Hag AMHaMWYECKMM YPOBHEM BOAbl B CKBaXvHe. MakcumanbHbIi YpOBEHb [OIDKEH COOTBETCTBOBATb
NPOEKTHOMY Hanopy B CKBaXWHe.

2.38. YCTaHOBKM C KEKTOPHbIMM UrnodunbTpamyn AonyckaeTcs npegycMaTpuBaTb B NpoOekTe Ans BaKyyMHOro
BOOOMOHMXEHUS NP MOHWKEHNW YPOBHSA MNOA3EMHbIX BOA A0 12M (Mpu Hagnexalem obocHoBaHun — Ao 20 m), cumTas
OT YPOBHS MOHTaXa YCTaHOBKMW.



2.39. YcTaHoBKM M3  BaKYYM-KOHLEHTPUYECKMX CKBaXWMH C 3XEKTOPHbIMW  BOAONOABLEMHMKaMu cnegyet
npegycmaTpusBatb ANA  OCYLUEHUS CIOUCTbIX TOMLW, MNPeACTaBfeHHbIX BOAOHOCHBIMW CMOAMM, pPasobLieHHbIMU
CYFMMHUCTBLIMU UNW FIIUHUCTBIMU NPOCIIOAMU, B Npeaenax rnyouH BogonoHmxkeHns go 20 m.

2.40. Jlerkve nrnounbTpoOBbIE YCTAHOBKM BaKyyMHOrO BOAOMOHWXEHUS criedyeT npeaycMmaTtpusaTth Ans OCyLLeHUs
6e3HanopHbIX M HAMOPHbLIX BOJOHOCHbBIX CMIOEB MPU MOHWKEHUW YPOBHSA NOA3EMHbIX BOA 40 6—7 M OT YPOBHS MOHTaxa
yctaHoBku. [Mpn Heo6XOAMMOCTM MOHWXKEHUS YPOBHSA MOA3EMHbIX BoA Ha 6Gonblwyko rnybuHy gonyckaeTcs
NPOEKTMPOBaTb APYCHbIE BOAOMNOHN3NTENbHbIE CUCTEMbI C UCMONIb30BaHMEM YCTaHOBOK Tuna YBB.

YCcTaHOBKM BaKyyMHOrO BOAOMOHWKEHUSA AOMyCcKaeTca npegycmaTtpuBaTb B Ka4ecTBe BCMOMOraTenbHOro cpeacrsa
NPy BCKPbITUM OTKPbITbIX BbIPaboTOK 1 ANns oT6opa BoAb! M BO3AyXa U3 CKBaXMWH, 3abyprBaembiX N3 NOA3EMHbIX FOPHbIX
BbIpaboToK.

2.41. lMpwn NPOEKTUPOBAHUWN OCYLUEHWUS MEeCHaHO-TMMHUCTBIX NopoA C KoadhduumeHToM unbTpaumm o 2 m/cyT
AnNVHY nrnodunbTPOB ycTaHOBOK Tuna YBB cneayeT npegycmatpusath He 6onee 7,5 M, B nopoAax ¢ koaduLmMeHToM
unbTpauum cebiwe 2 m/cyt —8,5-9 M.

2.42. PacyeT BaKyyMHOro BOAOMOHWKEHNUA HEOOXOAMMO MPOU3BOAUTL C YYETOM HeyCTaHOBMBLLENCS bunbTpauumn
BOAb! MPY NOCTOSAHHOM Harope.

Mputok BO3gyxa K cKkBaxuHe (MrnodwunbTpam) AonyckaeTca onpefensaTtb no ¢GopMyrnaMm yCTaHOBUBLLENCH ero
dunbTpauuu.

HABINIOAOATEJIbHbIE CKBAXWHbI

2.43. Tpn NpOEKTMPOBaHNN pasmeLleHns HabnogaTenbHbIX CKBaXMH HEOBXOAMMO yunTbIBaTh, YTO HabnoaeHus 3a
PEXMMOM W XapakTepucTUKammn NoA3eMHbIX BOA, AOIMKHBI OXBaTbIBaTb BCIO TEPPUTOPUIO, HA KOTOPON BO3MOXHO BNNSIHNE
BOOOMOHWMXEHNS B TEYEHNE BCEro pacyeTHOro Cpoka aKcnyaTaumMm MecTOPOXAEHUS.

2.44. Tlpyn Hanuyuu B paioHe HabnIoAEeHWN HECKONbKMX OCyllaeMblX BOAOHOCHBIX CrnoesB HabniogaTenbHble
CKBaXXWHbI, OTAENbHbIE Nbe30METPbl UNN AaT4MKM YPOBHS Heobxoaumo npegycmaTtpuBaTtb BO BCex crnosx. Cnegyet
npegycMaTpuBaTbh HapYXXHYIO M30MAUMIO  KaX[oro mnbe3ometpa (Mnu  JaTyvka YpPOBHS), YCTaHOBMEHHOro Ha
onpeneneHHon oTMeTke, OT APYIMX FOPU3OHTOB M BOAOHOCHLIX cnoes. [lomkHa 6biTb obecnevyeHa BO3MOXHOCTL 0T6opa
nNpo6 NoA3eMHbIX BOA, Ha XMMUYECKUIA aHanM3 ¢ pasnunyHbIX MO BbICOTE YPOBHEN BOAOHOCHbIX CIOEB.

2.45. HabnopaTtenbHble CKBaXWHbI criedyeT npegycMaTpuBaTh BO BCEX PACHETHbIX TOYKaXx, [Ae MOHWKEHNE YPOBHS
NOA3EMHbIX BOA NPUHMMANoCh B KAYECTBE UCXOAHON BENNYMHBI UMW ONPEeAensanocb pacyeToMm.

HabntogaTenbHble CkBaXMWHbI CrieAyeT pa3Mellatb Ha yYacTKkax C XapaKTepHbIMU MTMAPOreonorniyecknMm ycrioBmsaMm,
YyYnTbIBas PacnofioXeHne MCTOYHMKOB 3arps3HeHus (XBOCTOXPaHUNWL, rmapooTBarioB W Ap.), NMUTaAHUA U Pasrpysku
(NoBepXHOCTHBIX BOAOTOKOB, BOGOEMOB 1 Ap.) NOA3EMHbIX BOA.

[Mpu OTHOCMTENLHO MPOCTBLIX MMAPOreonorMYeckuX yCnoBmaxX AoMnyckaeTcs pasmellartb HabnaaTenbHble CKBaXMWHbI
no cTBopam (nyyam). Jlyun HabniogaTeneHbIX CKBaXXKWH criedyeT HasHavaTb:

npv nororosanerawwmnx BOAOHOCHBLIX CMOAX — MO HanpaBneHuio NMoTOKa U B KPecT noToka (MpUpOAHOro), B
HanpaBneHun Haubornee BeposiTHbIX ObBnacTem MNUTaHWA W COCeOHUX CUCTEM BOAOMOHMXKEHWS (BOOOCHabXeHus,
BOAOOTNNBA);

npu KpyTonagatoLmx BOAOHOCHBLIX CMOSAX — MO NPOCTUPAHUIO U B KPeCT MPOCTUPaHWs CNoeB, B HampaBlieHuM
BEPOSITHLIX UCTOYHWUKOB NUTaHWSA U COCEOHMX CUCTEM BOAOMNOHWXKEHUS (BogoCcHabxeHunsi, BOAOOTNMBA);

NPY NPOTSPKEHHBIX (MMHENHbIX) cMCTeMax — NeprneHANKYNSPHO OCK CUCTEMBI.

B MpOEKTe KOHTYPHON BOAOMOHU3MTENbLHOW CUCTEMbl criegyeT npedycmatpuBaTb He MeHee [ABYyX Iyyen
HabnoaaTenbHbIX CKBaXWH U MPUHUMATbL HE MeHee ABYX CKBaXMH Ha Nyye, N3 KOTOPbIX OAHa — Ha KOHType, a BTOpas
- BHe ero B BbIOpaHHOW pacyeTHOW TOYKe.

Mpn Gonblnx pasmepax 30HbI BAWSHUS KOHTYPHOW BOAOMOHU3UTENBbHOW CUCTEMbI YMCMO CKBaXKWH Ha fyye B
WHTEepecyloLeM BOAOHOCHOM Croe crneayeT NpyHUMaTh OT Tpex A0 NSATW, pacnonaras nepBylo Ha KOHType.

3. BOOOOTNUB U3 NOPHbIX BbIPABOTOK

3.1. B npoektax cuctem 3awuTbl crieqyeT npefycmatpuBaTb YCTPOMCTBO HACOCHbLIX CTaHUMIA ANt OTKAYky BOAbI
HEMOCPEACTBEHHO U3 FOPHbIX BbIPabOTOK, KOrda HEBO3MOXHO MK HelenecoobpasHo OTBECTU MOCTYNALLYO B HUX BOAY
camMoTeKoM.

3.2. MNpuv NpoekTUpoBaHUM cnepyeT pasnuyaTe HOpMarbHbIA U MakCUMarbHbIA NPUTOKU K HACOCHBIM CTaHLMSM.

HopMarnbHbIN NPUTOK K HACOCHBLIM CTaHUUSAM crnaraeTcs U3 Nputoka NoA3eMHbIX BOA, ONpeaensieMoro Ha OCHOBaHMM
rMAPOreosnorM4ecknx pacyeToB, U CUCTEMATUYECKN PacXoOyeMOM B rOpHbIX BbipaboTkax BOAbl Ha TEXHOMOrMYECKUe 1
ObITOBbIE HYXAbI (NblNENOAaBNEHNE, TMOAPOMEXAaHN3ALMIO 1 OP.) .

MakcumManbHbIA NPUTOK K HACOCHBLIM CTaHUMSAM OMpeaensieTcsl CYMMUPOBAHWEM BEMUYMH HOPMAanbHOrO NpUTOKa U
onpedenseMoro B COOTBETCTBMM C YyKasaHUsSMM pasg. 5 nputoka MOBEPXHOCTHbIX BoA, obpasywowmxca 3a cyet
aTMocdepHbIX 0CaaKoB, BbiNadalowmx HeNocpeaCTBEHHO Ha NIowWaab Kapbepa Ui LWaxTHOro Nons.

3.3. HacocHble cTaHuMM C CyMMapHOW MOLLHOCTbIO paboyero M pesepBHbIX HacocoB cBbiwe 100 kBT cnepyet
NPOEKTUPOBATb, Kak MpaBusio, B GIOKe C 3NEKTPONOACTAHLMAMM.

3.4. B npoekTax cneayeTt npegycmaTpyBaTh MaBHbIE, Y4aCTKOBbIE U NepeKayHble HaCOCHbIE CTaHUMK, a Ha Nepuog,
UX cTpouTenbcTBa — BpeMeHHble. Kpome Toro, Heobxogumo npegycMmaTpvBaTtb NepeaBUXHbIE WM NEPEHOCHbIE
HACOCHbIE€ YCTAHOBKU A1 UCMOMb30BaHNS UX B NPU3abO0MHbIX U APYrMX MecTax no Mepe HeOOXOAMMOCTMU.

3.5. HanopHble Tpy6onpoBoabl A0MKHbI ObITb paccymTaHbl Ha NOSHYI0 MPON3BOANTENBHOCTL HACOCHOW CTaHLMMN.

B npenenax ropHeix BbIpaboTOK A5 HACOCHBLIX CTaHUMI criedyeT npegycMaTpuBaTh, Kak NpaBuno, He MeHee ABYX
HanopHbIX TpybonpoBoaoB. OaMH HanopHLIN TpybonpoBog AonyckaeTcs NnpeaycMaTpmBaTh OS89 Y4ACTKOBbIX HACOCHbIX



CTaHUMIW, a Tawkke AN [NaBHOWM KapbepHOW HaCOCHOW CTaHUuW B CrydaB BO3MOXHOCTU MOOTOMIEHUS HUXHEro
ropu3oHTa.

Mpn Hannunm Gonee ogHoro HamopHoro Tpy6onposBoda OTKkayka HoOpMarnbHOrO NpuTOoKa AormkHa obecneymBaTbCs
Npun OTKIMIOYEHUN OJHOTO U3 HUX.

3.6. PasmellueHne Ha HamoOpHbIX M BCacbiBalLWMX TpybonpoBodax 3amnopHOW apmaTtypbl AOMKHO obecneuymBatb
BO3MOXHOCTb 3aMeHbl UM pemMoHTa ftoboro 13 Hacocos, 0BpaTHbLIX KanaHoB, a Takke OCHOBHOWM 3anopHON apmaTypbl
¢ obecneyeHneMm HenpepbiBHON OTKayku HOPMaribHOro Mputoka u paboTbl Kakgoro Hacoca Ha nobon HanopHbIN
Tpybonposoa.

CkopocTb BOAbl BO BCacbiBalWEM W HanopHoMm TpyGonpoBodax, Kak MpasBuno, He [OSKHa MpeBbiwaTh
cooTBeTCcTBEHHO 1,5 1 3 m/c.

3.7. Tlpn nNpoeKkTMpoBaHMM BOAOOTIIMBHBLIX COOPYXEHWUN crnegyeT MPUMEHATb TEXHOMOrMYeckne Cxembl U
obopynoBaHue, MO3BOMAOLIME MEXaHU3MPoBaTb MOHTaXHble paboTbl M OYMCTKY €eMKocTern (BOAOCOOPHMKOB,
ocseTnuTenen, 3ymndos, KaHaBoK 1 T. M.).

BOAOOOTIINB U3 OTKPbITbIX BbIPABOTOK

3.8. B npoekte OOMKHO ObITb MPEeAyCMOTPEHO YCTPOMCTBO CETM BOAOCTOKOB M COPOCHBIX NUHMIA Ana cbopa u
OpraHn3oBaHHOrO OTBOAA NOCTYNaloLWMX B BbIPabOTKM NOA3EMHBIX U MOBEPXHOCTHBLIX BOA, K BOAOCGOPHUKaM 1 3ymndam
Yy HacoCHbIX CTaHuMi. BogocTokm u cOpOCHble MMHWMKM [OMKHbI ObiTb paccuMTaHbl Ha MakCMMarbHbIA MPUTOKN U
oTBevaTb TpeboBaHuam pasa. 5.

3.9. naBHble HaCOCHble CTaHUUKM (CTauUOHapHbIe UNU nnaeyyne) c BOAOCOOpHUKaMu crnegyeT pacnonaratb C
y4eTOM MOrOPM3OHTHBIX MPUTOKOB MOA3EMHbIX BOA, MMowWwaauM BoJocbopa MOBEPXHOCTHbIX BoA M obecneyeHus
MUWHMMAanbHbIX 3aTpaT Ha BOAOOTIMB.

3.10. YuacTkoBble HacCOCHble CTaHuuuM (CTauMoHapHble, MNepeaBwKHble, MnaBy4yne) C BoAocOopHMKamu,
oTKauvBawLMe BOAY HEMOCPeACTBEHHO BO BHELUHWE BOAOOTBOASLIME YCTPOWCTBA WM B BOLOCOOPHWMKM TMNaBHbIX
HaCOCHbIX CTaHUUI, cnegyeT NpoekTMpoBaTth Ans ob6cnyxnBaHusa oTAENbHbLIX Y4aCcTKOB kKapbepa (pa3pesa).

3.11. lMepeaBwXHbIE UNN NEPEHOCHbIE HACOCHbIE YCTAHOBKM C 3ymnddamu AonyckaeTcs npegycmatpusBaTb Ans
OTKa4Ku BOAbI U3 OTAENbHbIX N30/IMPOBaHHbIX Y4aCTKOB BblpaboTKM.

HeobxoaumocTb nepekayHbiX HACOCHbBIX CTaHLMI B Kapbepe (pa3pese) ycTaHaBnnsBaeTcs npu Bbibope obLen cxemsl
KapbepHOro BOAOOTIMBA U BbIMONIHEHNWN COOTBETCTBYIOLLNX TEXHNKO-3KOHOMUYECKNX pac4eToB.

3.12. BMecCTMMOCTb KapbepHbIX BOAOCOOPHMKOB, AMS KOTOPbIX MO BO3MOXHOCTM HeobxoAMMO WCMOoMb3oBaTb
BblpaboTaHHOe NPOCTPAHCTBO, Y MMaBHOM U KaX[4OW y4aCTKOBOW HACOCHBIX CTaHUMIA AOMmKHa ObiTb, Kak NpaBumio, paBHa
obbeMy pacyeTHOro CToka C COOTBETCTBYHOLEel BogocbopHow nnowagaun (cM. pasg. 5) 3a BblMeTOM obbema BOAbl,
OTKa4yMBaemow 3a BPeEMS HarnonHeHus BogoCOOpHMKa.

B cnyyae HEBO3MOXHOCTMW BbIMOSIHEHUSI 3TOro TpeboBaHUS B MPOeKTe JOMKHbI ObiTe NpeaycMoTpeHbl HeobXoANMble
MepOonpuATHS, NO3BOMSIOWME BPEMEHHOE 3aTOMIEHNE HMKHUX paboymx ropnsoHTOB, N BOAOCOOPHMKM BMECTUMOCTbIO,
paBHON He MeHee YeM 3-4acoBOMY HOpMasibHOMY NPUTOKY.

BmecTtuMocTb 3ymncoB cnegyeT NpuHMMaTh HE MeHee 5-MUHYTHOW MaKCUMarbHOW Nogayn OgHOro U3 HaCcOCOB.

B BogocbopHMKax [AomKHbl OblTb MPeAyCcMOTPEeHbl OTCTOMHUKM ANS OCBETMIEHWS BOAbl M BO3MOXHOCTb WX
Nnepuoanyeckor O4MCTKM.

3.13. KapbepHbili BOOOOTNIMB B KayeCTBE OCHOBHOIO CPEACTBE 3awuTbl Kapbepa (pas3pesa) Aonyckaercd
npegycmaTpusath npu cobniogeHun Tpebosanun nn. 3 10.— 3.12 B crneayowmx cnyvasx:

B CKanbHbIX W MONycKamnbHbIX Nopodax, Korga opraHusauus cbopa v yaaneHns nocTynawwmx B BblpaboTky
NoA3eMHbIX BOA He BbI3blBAET OCMOXHEHUI NPU NPUHATLIX METOAAX U cUcTeMax pa3paboTky MeCTOPOXAEHWS;

B HackanbHbIX NOpoAax B nepuog CTpouTenbCcTBa unu yriybku kapbepa (paspesa) npu BeAeHWu ropHbix paboT ¢
nepefoBbIMU TpaHLLESAMU, 3arnybnsemMbiMy HXe ropmM3oHTa BbIpaboToK, Npu NoABOAHOM pa3paboTke Mopoa v B ApYrmx
cnyyasix, Koraa aTo He BbI3blBaeT OCIMOXHEHWIN ANs NPUHSTBIX CNocoboB pas3paboTkM MEeCTOPOXAEHNN.

3.14. CKopoCTb CHUXEHNSI YPOBHSA BOAbI B BbipaboTkax B HackanbHbIX nopogax (npy ux paspaboTke unm ocyLueHnm)
crnepgyeT npegycmaTtpvBaTh He bonee 3HauYeHWn, npuBedeHHbIX B Tabn. 1

Ta6bnuua 1
KoaddpuumenT [onyckaeMas CKOPOCTb, CM/CYT, CHUXXeHUsI B BbipaboTke
cunbTpauumn YPOBHS BOAbI NPU €ro rny6uHe oT HENOHNXEHHOIO YPOBHS
nopop m/cyt nop3eMHbIX Bog, M
[o S5 5-10 10-20 cB.20
Ho 2 30 25 20 15
2-10 60 40 30 25
10-20 100 70 50 40
CB. 20 120 90 60 50

3.15. lMpu paspaboTke MNOPOA cCpeAcTBaMWU MAPOMEXaHU3auum OTKauky MOA3EMHbIX W MOBEPXHOCTHbIX BOA
MOMHOCTBLIO UMM YacTUYHO AONycKaeTcs npegycmaTpmBaTb 3eMiecocamMu, OTKauMBaoWUMmM nynbny.

B 3aGoe rmgpomexaHuyeckor paspaboTku MPOEKTOM MOXEeT AOoMycKaTbCsA MOBbILWEHHAs punbTpaums Noa3eMHbIX
BOA 4epe3 OTKOCbl BblpaboTku, CnocobCTBYOLan pa3spyLueHuio pa3pabaTbiBaeMoii nopoabl M He cospdatowasi yrposbl
obLen ycTonumBocTn 6GoOpTOB Kapbepa (pa3pesa).



3.16. Mpu nogTonneHMn HWXKHUX paboumx ropm3oHToB (cM. N. 3.12), a Takke NpU HEBO3MOXHOCTU obecneynTb
[OMyCTUMYIO BbICOTY BCacCblBaHWSi HacoOCOB MPU WX CTaUMOHapHOW YCTaHOBKE [faBHblE UM Y4acCTKOBble HaCOCHble
CTaHuuu cnegyeTt npedycmMaTpuBaTh NNaByvynMu.

3.17. Yucno paboymx HaCOCOB Ha rMaBHbIX N Yy4aACTKOBbIX HACOCHBIX CTaHUMAX criedyeT onpefensTs B COOTBETCTBUM
¢ TpeboBaHuAMM "EAnHBIX NpaBun 6e3onacHocTu npu pa3paboTke MEeCTOPOXKAEHWNIN NOME3HbIX MCKONaeMblX OTKPbITbIM
crnocobom", ytBepxxaeHHbIx MocroptexHaasopom CCCP.

[Mpn oTkauke MakcMmanbHbIX NPUTOKOB AOIMKHA MpedycMmaTpuBaTbCs  HempepbiBHas  pabota Bcex pabounx
HacoCoB.

Yucno paboumx HacocoB Ha NepenBUXHbIX, MEPEHOCHBIX U BPEMEHHbBIX HACOCHbIX CTaHUMSAX cnegyeT NpMHMMaTh 13
pacyeTa HenpepbIBHON OTKaYKM HOPMaribHOro NpuUToKa.

3.18. lNpu Hagnexaiiem o6GOCHOBaHUWM AOMNycKkaeTcs npegycMmaTtpvBatb COpOC OCBETNEHHOW BOAblI B NOA3EMHYIO
APEeHaXHylo cucTemy unu B BogornorfoLanLme cnou (¢ yyetom TpebosanHun pasg. 6). Copoc formkeH Npon3BoanTLCS
yepes CKBaXMWHbl, YNCMO KOTOPbIX Onpedensercs pacyeToM, Npuv 3TOM pe3epBHble COPOCHbIE CKBaXMHbI OOIMKHbI
cocTaBnATb 25 % obLiero Yncna.

C6poc KapbepHbIX BOA4 B MNOA3EMHYK [OPEHaXHYI CUCTEeMY [OMKeH perynmpoBaTtbCd W COOTBETCTBOBATH
NpPon3BoOAUTENBHOCTU MOA3EMHOWM HACOCHOW CTaHLIMK.

3.19. Tlpn NpOEKTUPOBAHUM HACOCHBLIX CTaHLMN B OTKPbITbIX TOPHbIX BblpaboTkax Heobxogumo cobniogaTtb
TpeboBanus CHul 2.04.03-85 B 4acTu Yncna pes3epBHbIX HACOCOB, LUMPUHBI MPOXOA0B MEXAY BbICTYNaroWmMMn YacTamm
HacocoB, TpybonpoBoAoOB W ABuraTtenen, yknagku BcacbiBaloWwmx TpybonpoBogoB, pasmepoB MAalUMHHOIO 3ana U
MOHTaXHbIX NnoLwanokK, rabapMToB NOABEMHO-TPAHCNOPTHOrO 060pYA0BaHMS.

BOAOOOTIINB U3 NOA3EMHbIX BbITABOTOK

3.20. CxeMy cTaumoHapHbIX BOAOOTIIMBHbBIX YCTAHOBOK HEOOXOAMMO MpUHMMAaTL B 3aBUCMMOCTU OT OAHOBPEMEHHO
OENCTBYIOLWUNX MPUTOYHBIX FOPU3OHTOB, MYyOMHbI MX 3aneraHvs, pasMepa LWaxTHOro (KapbepHoro) nonsi, BEMUYMHbI
NPUTOKOB NOA3EMHbIX, TEXHONOMMYECKNX U NOBEPXHOCTHBIX BOA.

3.21. [naBHble HacoOCHble CTaHUMM criegyeT pacrnonaratb y CTBOMIOB C Havbonee HU3KMMKU  OTMETKaMu
OKOINOCTBOJIbHbIX JBOPOB.

Mpu GonbLUOK NPOTSHKEHHOCTU TOPHBIX BbIPAabOTOK U Korda HeobXoAMMO MO YCNOBUSIM BOAOOTBOAA LOMYyCKaeTCs
OOMNOMHUTENBHO NpeaycMaTpmBaTh Y4aCTKOBbIE CTALMOHAPHbBIE HACOCHbBIE CTaHLUN.

3.22. Yucno pabounx HacocoB U nx obLuee YMCNOo C y4eTOM Pe3epBHbIX Y HAaXOASALMXCA B PEMOHTE B MOA3EMHbIX
HaCOCHbIX CTaHUMsX Heobxooumo onpeaensTe UCXO4sA U3 HOpMarnbHOro NMpUTOKa U B COOTBETCTBMU C TpeboBaHUSMU
+EOQUHBIX MpaBun 6e30nMacHOCTM npu pas3paboTke pyaHbIX, HEPYAHbIX U POCCHIMHBIX MECTOPOXAEHUA NOA3EMHbLIM
cnocoboM", yTBepxaeHHbIx MocroptexHaazopom CCCP, u [MpaBun 6e30nacHOCTA B YrofbHbIX U CMaHLEBbIX LwaxTax",
yTBepxaeHHbix MuHyrnenpomom CCCP u NocroptexHagsopom CCCP.

OTKa4ky MakcMManbHOro npuToka cnegyeT npegycMaTpvBaTth C y4ETOM perynvpoBaHusi cbpoca KapbepHbIX BoA B
NOA3EMHYI0 APEHaXHY0 cuctemy (cm n. 3.18).

3.23. NnNaBHble M y4aCTKOBbIE HACOCHbIE CTaHUUM crieayeT NPOeKTMpPoBaTh He3arnybneHHoro Tuna (Kopnyca HacocoB
pacrnonaratoTcsi Bbillle YpOBHS BoAbl B BOOOCOOPHMKE) ¢ 06paTHbIMM KnanaHamu Ha BcacbhiBatoLmMx TpybonpoBogax npu
ux gnameTpe Ao 200 MM, C YCTaHOBKOW BaKyyM-HAaCOCOB MY NOAKAYMBAIOLLMX HACOCOB U 3arnybneHHoro Tuna (kopnyca
HacoCOB pacrionaralTCs HWXe YPOBHsi BOAbl B BoAde-cOOpHuke) — npu avameTtpe cBbiwe 200 mm. [pu atom
3arnybneHHble HAaCOCHbIEe CTaHLUMK crnegyeT npegycmaTpuBaTth Kak MpaBusio, B CriaboTpeLMHOBaThIX CKanbHbIX MOpoaax
npy npegene NPOYHOCTU Ha OAHOOCHOE CXaTWe B BOOOHACbILEHHOM COCTOsiHUM cBbile 80 Mna u nputokax cBblle
1000 mM*/.

3.24. Tlpy NpPOEKTUPOBAHMM HACOCHBIX CTaHLUMN M 3MEKTPONoACTaHUMIN B BOAOHOCHLIX MOpoAdax Heobxooumo
npegycMaTpuBaTb ApPeHax Unu ruaponsonsaumio U TaMnoHaX OKpyXatoLwmnx nopog,

3.25. B kamepax 3arnybrneHHbIX HaCOCHbIX CTaHuui Heobxooumo npegycMaTpuBaTh pasfernbHbie KaHanbl,
nepekpbITble CbeMHbIMW LUTaMn, Ansi NPOKagky TpybonpoBoAoB U kabenen, NpUAMKMA U HAcoChl AN OTKAYkM BO4
Kanexa, a Takxke Boj Npv aBapusix BHYTPU HACOCHbIX CTaHLMN.

3.26. MNon kamepbl He3arnybrneHHON HACOCHOW CTaHUuW crieqyeT NpuHMMaTh He MeHee YyeM Ha 0,5 M Bhbille YPOBHS
rONIOBKWN PefbCOB B OKOMOCTBOJILHOM [BOpPE.

3.27. [lpn wu4mcne HacocoB cBbiwe 10 [JonyckaeTcs ycTaHaBnvBaTb [Ba  9SNEKTpPUYECKMX KpaHa Aans
TPAHCMNOPTUPOBAHUS U MOHTaxa O0OOpydOBaHWsi, MpU 3TOM [OCTaBKy 0OOpydOBaHUS B HACOCHyK cnegyeT
OCYLLECTBNATL C ABYX MPOTUBOMOJSIOXHBLIX CTOPOH Kamepbl

3.28. Bogo3abopHble KonoAubl 4oNyCKaTCs MHAMBMAYarbHbIE AN KAX40ro Hacoca v rpynnoBbie.

Mpu yncne HacocHbIX arperaToB B HACOCHOW CTaHLUM CBbILLE Tpex obLuee YMcrno Konoaues AOMKHO OblTe HE MeHee
OBYyX

3.29. lMpu onpepeneHnn BMECTUMOCTU BOAOCOOPHWMKOB creayeT yuuTbiBaTb BMECTMMOCTb MPEeAYCMOTPEHHbIX B
NpoeKkTe ApeHaXHbIX BblpabOTOK, BPEMEHHOE 3anofiHEHME KOTOPbLIX BOAOW HEe BbI30BET MOATOMME-HUS OCHOBHbLIX
BblpaboTok. CymMapHasi BMeCTMMOCTb BOAOCOOPHMKOB [AOMKHA COOTBETCTBOBATb TPeOOBaHUSAM HOPMATMBHbIX
OOKYMEHTOB, yka3aHHbIX B . 3.22, n CHulT 11-94-80.

3.30. lNpn 3HaunTenbHbIX NPUTOKax BoAbl (CBbiwe 5 ThiC. MS/H) B KayecTBe OCHOBHOW eMKOCTM BO4OCOOpHMKOB
[onycKaeTcs UCMomb30BaThb creuunarnbHble BbipaboTkM, KOTOpbIe CrieQyeT NPOBOAUTL NapansernibHO OCHOBHbLIM FOPHbIM
BblpaboTkam Ha Gonee HM3kMx oTMeTkax. Kak npaBuno, kpoBns BbipaboTkn-BogocObopHMKa OoMmkHa ObiTb Ha YpOBHE
NMoYBbl OCHOBHOW BbIpaboTKM. YKMOHbI BbIpaboTok HeobxoamMmo BbiGUpaTh C Takum pacyeToMm, 4Tobbl Boga no cbornkam
MOrfa nocTynaTb Ha rMaBHble OTKATOYHbIE BbIPAabOTKM TOMNBLKO NOCIEe 3aTONMEHNst BCEX BOAOCOOPHUKOB



B mecTax conpsikeHns BbipaboTKM-BOOOCOOPHMKA C KOMNMEKTOPOM HACOCHOW CTaHUMW crefyeT coopyXaTb riyxyto
repMeTUYECKyHo NepemMbluKky C BOAONPONYCKHbIMU TpyGamu N perynupyoLmMMm 3afBnxKamu.

3.31. Bce BbIx0Abl M3 HACOCHBIX CTaHLMI B OKOMO CTBOJIbHLIN ABOP criegyeTt npegycMaTpuBaTh C repmMeTu4eckuMmm
OBepsiMU, paccunTaHHbiMK Ha aasnenune 0,1 MMMa (1 KFC/CM3)

3.32. [Ina noasemHbIX HACOCHbLIX CTaHUMIA NpW HearpeccyMBHOW Bode B MNpOeKTax crnepyeT npegycMaTpvBath
06blYHbIE LeHTpobexHble Hacockl. [pyu Hanuuum NoA3emHbIX KMCMOTHBLIX BoA (PH < 5) cnepyeT npedycmartpusaTbh
YCTaHOBKY HacoCOB, apMaTypbl, TpybOMpoBOAOB W annapaTtypbl aBTOMAaTU4ECKOro YMpaBIieHUs U3 KUCIOTOCTOWMKUX
mMaTepunarnos.

3.33. Kaxabln HacoC BPEMEHHbIX U CTauMOHAPHbIX HACOCHbIX CTaHUWUA OOMKEH MMETb OTAErbHbIA BCacbhiBaOLWUN
TpybonpoBoa4 W [JOOMKeH ObiTb CHabXeH COOTBETCTBYIOLWMMU WU3MepUTENbHbIMU  npubopamu  (MaHOMETPOM,
BakyyMMeETPOM) ANA onpefeneHns AasneHnst BO BCacblBatoLwemM 1 HanopHOM naTpybkax.

3.34. HanopHble TpybonpoBoabl cnegyeT pacnonaraTb, Kak npasuno, B cTBore, obopyfoBaHHOM KreTeBbiM
NOABLEMHUKOM UM UMEIOLLEM NECTHUYHOE OTAENEHNE.

3anpellaeTcs npoknagka B CTBONAx HaMopHbIX TPy6oNpoBoAOB NPOTMB TOPLIEBbLIX CTOPOH KNETH.

Mpu uncne HanopHbIX TPybGONPOBOAOB CBhLILLE YeTbipex (auameTpom cBbiwe 300 MM) UX cnegyeT MpoknagpiBaTh B
cneumanbHbIX TPyBHO-KkabenbHbIX BblpaboTkax.

3.35. [inA raweHna rmapaBnMyeckux yAapoB Ha HamnopHbix TpybonpoBogax Heobxooumo npeaycMmaTpvBath
yCTaHOBKY 06paTHbIX KnanaHoB UMW APYruX 3aLiMTHbLIX YCTPONCTB.

Pacyet no nNpoyHOCTM CTEHOK TPyOOMPOBOOOB U METANNOKOHCTPYKLUUIA Onop crneayeT npov3BoauTb ( C y4eToMm
BO3MOXXHOTO MMAPaBMMYECcKOro yaapa) Ha ABYyXKpaTHYI BEMNWUYMHY MTMAPOCTaTUYECKOro Hanopa.

HanopHble TpyGonpoBoabl B npegenax HacoCHOM U TpyOHOro xogka — OO cTBomna (Mnv TpybGHOro BOCCTaloLLEro)
cnepyeT 3akpennsTe Ha chneumanbHbIX Ornopax, CnocobHbIX MpeaoTBpaTUTb CMelleHne U obpyweHne Tpyb npwm
BO3HVKHOBEHWMW MMApaBrmM4ecKkoro yaapa.

3.36. lpu pasmMelleHMn HaAcOCHOWM CTaHuuMuM Ha rnybuHe cBbiwe 200 M OT MOBEPXHOCTM 3E€MIIM Ha HanopHbIX
TpybonpoBoaax Heobxooumo npedycmatpuBaTb TemnepaTypHble KoMneHcaTopbl. BepxHui komneHcaTop cnepyet
npegycMmaTpuBaTh Ha rmybuHe 6onee 20 M OT NOBEPXHOCTMW.

3.37. 3ymndoBble HACOCHbIE CTaHUMKU AOIMKHbLI BbiTb 060pyAOBaHbI ABYMS HACOCHBIMW arperatamMm — paboymm un
pes3epBHbIM.

3.38. lNMpu npoekTMpoBaHUM Kamep M BOOOCOOPHWKOB BPEMEHHbBIX HACOCHBLIX CTaHUMI criedyeT cobnogatb Te xe
TpeboBaHUs, YTO 1 NPY NPOEKTUPOBAHUM COOTBETCTBYIOLLMX KAMEP CTalMOHaPHbLIX BOAOOTIMBHBLIX KOMMIEKCOB.

3.39. BpemeHHble HacoCHble CTaHuMW Ans CTPOMTENbCTBa OKOMOCTBOMbHBLIX ABOPOB W [MaBHbIX OTKATOYHbIX
BbIpaboTOK crnegyeT coopyxaTb BO6MM3n cTBONOB B BbipaboTKkax, NpOXoadaLmnx B HanpaBneHUM OCHOBHbIX MOA3EMHbIX
BOA,OTOKOB.

BpemeHHble HacocHble CTaHLMK criedyeT NPOeKTMPOBaTh, Kak NpaBumo, He3arnybneHHoro Tuna.

3.40. MNpu npoxofke LWaxTHOro CTBona cnegyeT npeaycmatpuBatb BOAOOTAMB M3 HEro NOABECHLIM HAacOCOM, a Npu
HeobxoammocTu (Npu rmybuHe cTBona cebilwe 250 M) — yCTPOWCTBO NepeKayHbIX HACOCHBIX CTaHLMN

3 41. lMputok NOA3eMHbIX BOA K CTBOMY HE 3aKpenneHHOMY MOCTOSHHOW Kpernbiko, NMpu OTCYTCTBUM HAapYXHOW
BOZOMOHN3NTENBHOW CUCTEMBI U MPOTUBOMUILTPALMOHHBIX YCTPOWUCTB crneayeT onpenensitb U3 yCrioBUS NMOHUXKEHUSI
YPOBHS MOA3EMHbIX BOA, Y CTEHKM BbIPpabOTKM Ha BCHO MOLLHOCTb KaX4oro npope3aemMoro CTBOSIOM BOAOHOCHOIO CIOS.

3.42. [donyckaembli MPUTOK MOA3EMHbLIX BOA B 3aboi CTBOMNOB cnepyeT MpuHMMaThe ANS NPUHATOrO crnocoba
NPOXOAKN B COOTBETCTBUM C TpeboBaHusimn CHul 3.02. 03-84.

3.43. Tpu NpOEKTUPOBaAHWM BHELUHEN BOLOMOHWU3UTENBHOW CUCTEMbBI UMW NPOTUBOMUNLTPALIMOHHOW 3aBeECHI
cnegyeT yuuTbiBaTb, YTO OCTaTOUHbIA MPUTOK 8 32001 CTBONA He AOIMKEH NPeBbILWAThL 8 M .

3.44. B npoekte [AoOmxHbl OblTb MNpPeaycMOTpeHbl YraBnvBaloliMe YCTpoWcTBa Ans cbopa noA3eMHbIX BOA,
NocTynarLLMX Yepes CTEHKN CTBOMA, 1 0TBOAA MX K 3ymndam

3.45. TlepekayHble HacOCHble CTaHUUWM crnegyeT npeaycMaTpvMBaTb C Y4€TOM WX MWCMOMb30BaHUSA Kak Mpu
COOpPYXXEHUM CTBOJIOB, Tak M B MNocrneaywolime nepvoabl CTPOUTENbLCTBA, @ NpuM HeobXoOUMOCTM - U 3KChyaTaumu
rOpHOro NpeanpuaTus

Mpu onpeneneHnn pasamepoB kamep nepekayHbIX HAaCOCHbLIX CTaHLUMIA B cTBOnax rnybuHow cebiwe 600 M cnegyeT
yunTbiBaTh pa3meLleHne 3anaca CUINOBbIX U KOHTPOIbHbIX kabenen, obecneunBaroLwmx paboTy NogBECHOro Hacoca.

BonocbopHMK nepekadHbIX HACOCHbIX CTaHUUA crnegyeT OTAENATb OT Kamepbl Xene3obeTOHHOW NnepemblHKon U
pasgensaTtb Neperopodkon Ha ABa oTceka

3.46. lMepekayHble HACOCHble CTaHUMM B CTBOMax Heobxoaumo npedycMaTpuBaTb He3aBUCMMO OT crnocoba umx
NPOXOAKMN; MX YUCNO, CPOK CMyXObl, paccTosiHne Mexay HUMW crnefyeT Oonpefensitb UCXOAs M3 CXeMbl BOAOOTNMBA
(MOCTOSAHHOTO MM BPEMEHHOTO), rMYyOUHBI CTBOMA U NMPUHSITOTO HACOCHOTO 000PYAOBaHMS.

3.47. Tpy NpOeKTMPOBaHUN MOA3EMHbBIX HACOCHBIX CTAHLIMI KpOME HaCTOSALLMX HOPM 1 npasun 6e3onacHocTyr (cm. M.
3.22) cnepyet cobnogate TpeboaHusa CHul 11-94-80.

ABTOMATU3ALNA, DUCNETYEPU3ALIUA,
CUrHANMN3ALUA, CBA3b

3.48. Npu npoekTUpoBaHUM aBTOMaTM3auuKW, AMCNeTyepu3aLmmn, CUrHanM3auum u CBsI3n NOCTOSIHHBIX U BPEMEHHbIX
HACOCHbIX CTaHUMIN Heobxoammo cobnioaate TpeboBaHMS HOPMATUMBHBIX AOKYMEHTOB, YKka3daHHbIX B nn. 3.17 un 3.22, n
MpaBun ycTpoiicTea anekTpoycTtaHoBok ([1Y3), yrBepxaeHHbIX MuHaHepro CCCP.

Ha HacocHbIX cTaHuusx Heobxoaumo npegycMaTpuBaTb aBTOMATUYECKOE BKMOYEHUE W OTKMOYEHME HaCOCHbIX
arperaToB B 3aBMCMMOCTM OT YPOBHS BOAbl B BOAOCOOpPHMKE Mnu 3ymndpe, aBTOMaTUYeckoe BKMIOYEHUE pe3epBHOro
HacOCHOrOo arperara npu BbIxo4e U3 cTpos Nnoboro 13 pabovnx Hacocos.



3.49. TMpy NpoekTUpoBaHWM aBTOMaTM3aUMU criegyeT, Kak NpaBuio, MCMoNb30BaTb KOMMSEKTbI annapaTypbl,
CEPUIAHO BbINMyCKaeMble NPOMbILLIIEHHOCTbIO.

[nsi aBTOMaTU3MpOBaHHbIX HACOCHbIX CTaHLUMI HeobxogmMmo npedycmaTpuBaTh Takke NycK. OCTAHOBKY U KOHTPOMb
paboTbl HAcOCHbIX arperatoB w3 gucneTtyepckux nyHkToB ([l1), pacnonaraemblx, Kak NpaBWno, Ha MOBEPXHOCTU, U
npegycmaTtpuBaTb nepeaady uB A1 curHanos o6 aBapusix.

MpoekTbl gncneTyepusaumn cnegyeT BbIMOMHATE C Y4ETOM BO3MOXHOIO UCMNOMb30BaHNsS TENEN3MEPEHNIA OCHOBHbIX
napameTpoB (pacxofa, Hanopa), xapakrepuayoLmnx paboTy BoAOOTNMBA B LLEeNOM.

[nsi Bcex BOAOOTNMBHBIX YCTaHOBOK HE3aBMCMMO OT UX aBTOMaTM3aummn crnegyeT npegycMaTpuBaTh NoCTbl MECTHOTO
yrnpaBneHus ansi NpoBeAeHNst PEMOHTHbIX U HanagouHbIX paboT

3.50. lMuTaHne curHanbHbIX YCTPOWCTB M CBA3M crieayeT npegycMaTpuBaTb OT OBYX HE3aBUCUMbIX WCTOYHUKOB
3Hepruu.

ANEKTPOCHABXEHUE, 3JIEKTPOOBOPYOOBAHME,
OCBELLEHUE

3.51. lNpoekTnpoBaHne  anekTpocHabXeHus U1 ocBelleHus, BbIGop anekTpoobopyaoBaHUA HACOCHbLIX CTaHLMA
crnepyeT BbIMOMHATb B COOTBETCTBUM C TpeboBaHWAMM HOPMATUBHBLIX AOKYMEHTOB, yKasaHHbIX B M. 3 48, n c y4eTom
NnepcnekTMBHOIO pa3BUTMSA FOPHOTO NPEANpPUATUS He MeHee YeM Ha bnwxaviwme 10 nert.

3.52. OnekTpocHabxeHne crnegyeT NPOEKTUpoBaTb B COOTBETCTBMM C KNaccudUKaumen SneKkTpornpueMHUKOB Mo
KaTeropum obecnevyeHnss HageXXHOCTU NUTaHUS:

rnaBHble€ HAaCOCHbIE CTaHUMU - | kaTeropus;

YUaCTKOBbIE HACOCHBIE CTAHLINM 1 NEPEBIKHBIE HACOCHBIE YCTAHOBKM C MPUTOKOM CBbiLle 50 M°/4—I| kaTeropus;

TO e, [0 50 M*/u — Il kaTeropusi;

3yMndoBble HAacoCHble cTaHuuu — |l kaTeropus;
BPEMEHHbIE HAaCOCHbIe CTaHuun — | kateropus;
OCBellleHne ApeHaXHbIX BbipaboTok — Il kaTeropusi.

MuTaHne noacTaHUMM NpW rMaBHOW HACOCHOW CTaHUMM Heobxoaumo npegycMaTpuvBaTb HE MeHee 4YeM Mo ABYM
dwvaepam; Npu OTKMOYEHNN OAHOMO M3 NUTaKLWUX MAEPOB ocTarLmecs OOMKHbI obecnevnBaTe paboTy HAacoCcoB npwu
OTKayKe MakCcMMarbHOro npuToka.

4. NPOTNBO®UIIbTPALIMOHHbLIE 3ABECbDI

4.1. B cuctemax 3awmTbl FOpHbIX BbIPpAabOTOK cnegyeT npegycMaTpuBaTb MNPOTUBOMUIBTPALMOHHbIE 3aBEChI:
CBalHble, TPaHLUENHble, TOHKWNE LeneBble, NHBEKLMOHHbIE, NMbAONOPOAHbIE.

4.2. Bbibop TMna n napameTpoB NPOTMBO(MNLTPALIMOHHON 3aBechkl criedyeT MpPoM3BOAUTbL UCXOAA U3 UHXKEHEPHO-
reonorMyeckux M rmgporeonorMyecknx yCroBuin B panoHe 3alyaemMoro OT MoA3eMHbIX BOA OObekTa, pesynbTaToB
MNbTPaLMOHHBIX pac4eToB (MCCnefoBaHnii) U NpU HEOOXOAUMOCT — pacyeToB Ha CUINOBbLIE BO3LENCTBUS.

4.3. 3aBecbl, kak NpaBuni0, AOMKHbLI MOIHOCTLIO NMpope3aTb BOAOHOCHbIE MOPOAbI U 3arnyGnsaTeCA B BOAOYMNOPHbIE
nopogel Ha rmybuHy, onpeaenseMyo xapakTepoMm KOHTaKTHOW 30HbI, COCTOSHMEM BOAOYMOPHBLIX MOPOA Y AENCTBYIOLLMM
HarnopoMm Ha 3aBecy, HO He MeHee YeM Ha 1 M NMpu XOPOLLIO BbIPaXKEHHOW rpaHunLe Croes.

lMpumeHeHre HecoBepLUEHHbIX (He 4OXOAALLMX 4O BOAOYyNopa) 3aBeC JOMKHO 6biTb 060CHOBAHO (hMNbTPaLMOHHBIMM
N TEXHWNKO-3KOHOMMUYECKMMU pacyeTamm

4.4. Tlpn nNpoeKTMpoBaHWM MPOTUBOMUMBLTPALMOHHBEIX 3aBeCc HeobxoAMMo OOOCHOBbLIBAaTb  pacyeTamu
(PUNBbTPALMOHHYIO YCTOMYMBOCTb 3aBECHI, €€ COXPAHHOCTb (MPOYHOCTb) Ha MPOTSIXKEHMM BCEro MPOEKTHOrO CpoOKa
cnyx06bl M YCTONYMBOCTb BOCMPUHUMAIOLLLENO HaMop Ha 3aBeCy MaccmBa ropHbIX MOpos.

4.5. MNpuTokn NoA3eMHbIX BOA Yepes 3aBecy, AOBEAEHHY0 40 BoAoyrnopa, AonyckaeTcst onpeaensts no dopmynam
pekomMeHayemMoro npunoxeHus 1 ucxods M3 BeNWYMHbLI Mepenaja Hamopa C BEpXOBOW W HU30BOW CTOPOH
NpoTMBOMUNLTPALMOHHOW 3aBeckl Hs, M, onpegensemoro no gopmyne

Hs=ts la, 3)

roe ts — TonwmHa NpoTUBOMNbTPALIMOHHOW 3aBECHI, M;

la — Aonyckaemblli rpagueHT Hanopa Ha 3aBecy, onpedensieMbli, Kak NPaBumo, No aKCNepUMeHTanbHbIM AaHHbIM.

|_|pl/l CINOXHbIX rMOpPOreosiIorM4ecknx ycrioBuax nnowaakm CTpouTenbCTBa UMM CIOXHbIX O4YepTaHUAX Bblpa60TOK
napameTpbl UNbLTPALMOHHOTO NOTOKa crieayeT onpeaensiTb 9KCNepUMeHTanbHbIM MyTEM UM MOAENMPOBAHUEM.

PunbTpaLMOHHbIE pacyeThl 3aBeC cnegyeT YTOYHATb MO AaHHbBIM OMbITHO-NPOM3BOACTBEHHbIX paboT (cM. n. 1.6).

B npoekTe cnepyeTt npegycMmaTtpuBaTth NpUeEM NOA3EMHbIX BOA, (PUMNBTPYIOLLMXCA Yepes 3aBeCy, BHYTPU-KapbepHbLIMU
(BHYTPULLAXTHBIMU) BOAOMOHU3NTENbBHLIMW YCTPOWCTBaMM U BOOAOCTOKaMMU.

4.6. [Ona HabniogeHunii 3a nepenagom Hanopa Ha 3aBece d MpoekTe criegyeT npegycMmatpuBaTtb YCTPOMCTBO
NbE30METPUYECKNX CKBAXWUH C 06eMX CTOPOH 3aBECHI.

CBAWHBIE. TPAHLUEWUHBLIE U TOHKUE LIENEBLIE 3ABEChI

4.7. CBaliHble, TpaHLUelHble 1 TOHKWE LierieBble 3aBECbl CriefyeT NPOeKTUPOBaTh B BUAE KOHTYPHbBIX U NIMHENHbIX
CXeM, KaK NpaBuIio, A4S 3aluTbl OTKPbITbIX BEIPAGOTOK OT NMpUTOKa NOA3EMHbIX BOA,.

4.8. CBallHble 3aBeCbl U3 MepecekarLUMxcsl HabVBHbLIX CBaW criedyeT npedycMaTpuBaTh B HackarbHbIX FOPHbIX
nopoaax, B TOM YiCe coepXallux KpynHO-06IIoMOYHbIE BKMIOYEHUS, HA rMyBuHy Ao 40— 50 M.



Mpu Hagnexallem 060CHOBaHNM JONycKaeTca yCTPOMCTBO CBAMHOM 3aBEChl N3 NPUMbIKAOLWMX OAHA K APYron CBaWw,
ycTpamBaeMblX B HanpaenswoLwmx Tpybax-pukcatopax.

4.9. bypoHabuBHble cBau AN 3aBec cnegyet npegycmaTpueaTe guameTtpom 0,5 —1,0M u3 TBepaeroLmx
maTepuanoB (beToHa nnu rMMHOLEMEHTHOIO pacTBopa).

4.10. PacctosHve Mexay LeHTpamy nepecekalroLnxcsl cBal 3aBecbkl crnegyeT npuHuMaTe He Gonee 0,7 — 0,8
AnameTpa cBan.

PacyeTHas TonwuHa cBanHon 3aBechbl NPUHUMaETCS MO TOSLWMHE Ha CTbiKe CBaWn.

4.11. TpaHLWenHble CEKUMOHHbIE U HEMpPepbIBHbIE 3aBeChl CriefyeT NPOoeKTUPoBaTb B HACKarbHbIX FOPHBLIX Nopoaax
6e3 KpynHOOGMOMOYHbIX BKMOYEHWA C MpUMEHeHWeM TeepAetwmx (beToHa, rMUHOLEMEHTHOrO pacTBopa) U
HeTBepaeLWmX (FMWHbI, 3arNMHU3MPOBAHHOIO rPyHTa) Matepuanos ang rmyouH go 40-50 m.

4.12. TonwmHy TpaHLWenHbIX 3aBec [JonyckaeTcsa npuHuMmatb B npegenax 0,5-1,0 M npu wmcnonb3oBaHUn
cneumansHoro obopyaosaHusa u o 2,0—2,5 M — npu NCNOMb30BaHUM 3eMITEPONHBLIX MaLLMH 06LLEero HasHaYeHus.

4.13. lMNpw npoekTnpoBaHuM crnegyeT npegycMaTpmeaTh pa3paboTky TpaHLwen u GypeHne cKBaXxuH AN TpaHLWenHbIX
W CBaWHbIX 3aBeC, kak MpaBwuno, Mo 3aluTon FMMHUCTOro pactBopa, obecneumBaloLero YCTOMYMBOCTb CTEH OT
06pyLieHus n yoosneTtsopsitoLero TpebosaHmam CHulM 3.02.01-83.

4.14. [Ona rnvHUCTBLIX pacTBOpPOB criegyeT npegycmatpuBaTtbh, kak npaBuro, OEHTOHWTOBbIE [MWHbI, NpU KX
OTCYTCTBUM — MECTHblE, UMEeIoLNEe YUCNO NNacTUYHOCTU He MeHee 0,2, ¢ codepXXaHuem YacTul pasMepoM KpynHee
0,05 mm — He 6onee 10 % n menbye 0,005 mm — He meHee 30 % no macce. [lonyckaetcs npegycmaTpuBaTb CMeCH
GEHTOHUTOBBIX U MECTHBbIX FTIVH.

[MprrogHOCTb MECTHBIX IMMH JOSMKHA ObiTh NoATBEpXAEHa NabopaTopHbIMU UCMLITAHUAMU MMNHUCTLIX PaCTBOPOB.

Boga ona rmMUHMCTBIX pacTBOPOB He AOMKHAa Bbl3blBaTb WX KOArynsauuvio M OOfMKHA yOOBMETBOPATb TEXHUYECKUM
TpeboBaHUAM NPUroToBrNEHNs 6eToHa.

4.15. ToHkue wenesble 3aBecbl (5—20 cM), ycTpauBaemble MyTeM 3anofiHEeHUs TBepAelWwyM maTepuanom
(rMUHOLEMEHTHBLIM pacTBOpPOM) Lienu, obpa3oBaHHON C MOMOLLIO MIOCKOr0 METaNIMYeCcKoro arieMeHTa unm BoasitHon
CTpyu, cnegyeTt npegycmaTpyBaTtbh B MECYaHbIX U FMMHUCTBIX FOPHbIX Nopodax 6e3 KpynHOOGMIOMOYHbIX BKITHOYEHUA Ha
rny6uHy o 20 m.

4.16. B npoekte cregyeT npegycMaTpmBaTb ANS CBaWHbIX, TPaHLIEMHbIX U TOHKMX LUENeBbIX 3aBeCc MaTepuansl,
yOoBneTeopsaoLme cneayowmm TpeboBaHnsim:

6eToH — noaBwxHOCTb 16—20 cM (No ocagke CTaH4apTHOrO KOHyca); Knacc no NpoYHOCTM Ha cxaTtue He Huxe B15;
Mapka Mo BOAOMPOHMLAEMOCTN He Hmke W2; Mapka o MOPO30CTONKOCTU He Hmke F50;

FMNHOLEMEHTHBIN PacTBOP — NMOTHOCTb 1,5 — 1,7 r/cM>; MPOYHOCTb Ha CXaTUe 3aTBEpPAEBLUIEro PACTBOPA He HIKE
1,5 MMa (15 KFC/CMZ); BbIXOZ, KaMHs NMpu 3aTBepaeHun He meHee 98 %; ctabunbHocTb He Gonee 0,5 r/cm®; nokasaTens
pacnnbiBa —B Npeaernax, No3BoNsLLnX BECTU NepeKayvky ero OT pacTBOPHOrO y3na K MecTy yKnaaku;

rmMHa — MpPenMyLLecTBEHHO KOMOBOW CTpyKTypbl (pa3mep kombeB oOT 10 cm go 1/3 wupuHbl TpaHLewn);
KOHCUCTEHLUSA OT TBEPAON 40 TYronnacTU4HON;

3arnMHN3NPOBAHHBIN TPYHT (FPYHT, pa3paboTaHHbIi (N0 NPOXoAKe TpaHLen 1 oboraleHHbIN FMUHUCTBEIM PacTBOPOM)
— copepxaHune (Mo mMacce) FMUHUCTBIX YacTuL, C paBHOMEPHbIM UX pacnpegerneHvemM no BceMy OObemy CMecu - He
meHee 10—15 %; koHCUCTeHUMS. obecneydrBatoLLas Ka4eCTBEHHYHO YKIaaKy ero B TpaHLLEH.

KoadhdpmumeHT chmunbTpaumm TBepAEOWNX U NIIACTUYHBIX 3aMONTHUTENEN 3aBeC He JOImkeH npeBbiwartb 0,005 m/cyT.
['pagveHTbl Hanopa Ha 3aBecy NpW OTCYTCTBMU CrieumanbHbIX 3KCNepUMeEHTanNbHbIX AaHHbIX ONycKaeTcs NPUHUMaThb No
Tabn. 2.

Ta6bnuua 2
MaTepuan Tena npotuBodunbTpaLmoHHon | [lonyckaemblii rpagueHT Hanopa
3aBechbl

Teepaetowmit:

IMHOLEMEHTHBIN pacTBop 100

6eToH 105
HeTtBepaetowumii:

3arnMMHN3NPOBAHHbIN TPYHT 20

KOMOBas rmvHa 30

4.17. XecTkne 3aBecCbl W3 TBepAEOWMUX MaTepuarnioB AOIMKHbI OblTb paccyMTaHbl Ha YCUNMSA OT BO3LENCTBUS
rMAPOCTaTUYECKOro AABIEHUsI KaK MAuTa Ha YNpyromM OCHOBaHUM C U3MEHSIOWMMCS MO rnybuHe KoadhdULMEHTOM
noaaTnnBOCTM.

4.18. Mpun cooTBeTCTBYIOLLEM 06OCHOBaHNM B KayecTBe NPOTMBOMUNBLTPALMOHHOIO MaTeprana 3aBec AonycKaeTcs
npegycMaTpuBaTb CUHTETUYECKYIO NMEHKY, YKNaabiBaeMyo U3 OTAENbHbIX MOSIOC C HU30BOW CTOPOHbI TPaHLLEWN.

B npoekTe 3aBecbl C NpMMEHEHNEM MeHKW criedyeT npegycmaTtpyBaTh FPYHTOBBIA 3anOfHUTENb, HE CoAepXallui
BKITIOUYEHUI C OCTPLIMU YrnamMu, U ero yKnaaky ¢ npuHATMEM MEP NPOTUB NOBPEXAEHUS MMEHKN.

4.19. B npoekTe Heobxooumo npegycMaTpuBaTb KOHTPOMb KayecTBa MartepuanoB M paboT c onpegeneHuem
CBOWNCTB [MIMHUCTON CYCMEH3NM W maTtepuan Tena 3aBecCbl, KOHTPOMb MNPaBUIIbHOCTW rEOMETPUYECKMX pa3MepoB
paspabaTbiBaemMon TpaHweun (Lienu), ee BEPTUKANbHOCTM, @ TaKKe CMSIOWHOCTM M COMPSKEHMS C BOOOYMOPOM C
NpUMeHeHnem reousnyecknx MeToaoB.

4.20. TlpoTuBodMNbTPaLMOHHBIE CBOWCTBA 3aBecbl ONpedensiloTcs  UccnefoBaHMEM  BOAOMPOHMLAEMOCTM
obpasuoB, BbIOypMBaemblXx W3 Tena 3aBeCbl, M Ha OCHOBAaHMM [AaHHbIX HabGMAEHWN 3a MNbe3oMeTPUHeCcKUMU
CKBaXXMHaMu y nepeaHen u 3agHen rpaHen 3aBecshl.



MHBEKLWUOHHDbIE 3ABECbHI

4.21. VIHbeKUMOHHbIE 3aBeChl (TaMMOHaX FrOPHbIX MOPOA) crieayeT npedycMmaTpuBaTh ANS 3alUThl BEPTUKANbHbIX,
HaKMOHHbIX Y FTOPU3OHTarbHbLIX MOA3EMHbIX BbIPaboTOK OT MOA3EMHbIX BOA.

Mpn Hagnexaiwem oboCHOBaHMM JonycKkaeTcs npedycMaTpuBaTh NHBEKLUMOHHbIE 3aBEChI (TMHEWNHbIE N KOHTYPHbIE)
ONS 3aWmnTbl OT NOA3EMHbIX BOA OTKPbITbIX FOPHbLIX BbIPabOoTOK.

B 3aBMCMMOCTM OT reornoryeckux u ruaporeosniorm4ecknx yCrnoBun 3areraHnst BOLOHOCHBLIX Mopof [oryckaeTcs
NPOEKTUPOBaTh UHLEKLMOHHBIE 3aBEChI B COYETaHNM CO CBANHBLIMW MU TPaHLIENHbIMU.

[onyckaeTca  npepycMaTpuBaTh WHBEKUMOHHbIE 3aBeChbl AN 3aKpenfieHuss ropHbIX Mopod W npuaaHus UM
BOAOHENPOHNLIAEMOCTM Ha OTAENbHbIX Y4acTKax ropHbIX BbIpaboToK.

4.22. lpn npoekTnpoBaHuM cnegyeT npegycmaTpuBaTb YCTPOMCTBO MHBEKLMOHHBIX 3aBEC U TaMMOHAaX FOPHbIX
MOPOA, Ha OTAENbHbIX y4acTKax BbIpaboTOK C MPYMEHEeHEeM LieMeHTaumu, M1uHn3aummn, CMonmM3aunm n CunukatTnsaumm.

4.23. LemeHTaumio (MHBEKUMIO LEMEHTHbIX, MMIMHOLEMEHTHbIX W T[MMHOLEMEHTHO-MecYaHblX pacTBOPOB), Kak
npasumno, criegyet NPUMEHsiTb ANA YCTPOMCTBA 3aBeC B CKalbHbIX TPELMHOBATLIX NOpoAax C packpbiTMeM TpeLumH
cebilwe 0,10 MM, CBOGOAHBIX OT 3aMOSHEHWS WM Xe 3anOfHEHHbIX ferko MoAAaroWMMUCH NPOMbIBKE BTOPUYHBIMU
mMaTepuanamu, npu CKOpPoCTM OBWKEHUSA NOA3EMHbIX BOA No TpewwmHam He 6onee 600 m/cyT. MNMpu Bonbluen ckopocTu
NPUMEHeHNe LemMeHTaunn JOMmMKHO BbiTb 060CHOBaHO OMbITHLIM NyTEM,

[onyckaeTca npegycmaTtpvBaTtb NPYMEHEHUe LeMeHTauuu B rpaBUNHO-TaneYHMKOBBLIX M MecYaHbiX BOLOHOCHbLIX
nopogax ¢ koadpduumeHToM unbTpaumm ceeiwe 50 m/cyT.

4.24. Bblbop cocTaBa M KOHCUCTEHUMWM pacTBOpa NpW LEeMeHTauun crieayeT npou3BOoAWTb B 3aBUCMMOCTU OT
Ha3Ha4YeHUsT UHBLEKLUMOHHON 3aBECbl, COCTOSHUSA W WHXEHEPHO-reonormMyecknx CBOWCTB 3akpennsemMblX MopoA, WX
TPELLMHOBATOCTM U 3aKapCTOBAHHOCTH, @ TakKe XMMUYECKOro cocTaBa NoA3eMHbIX BOA,.

4.25. [Ins NpuroToBreHnsa LEMEHTHbIX PacTBOPOB crneayeT npedycmaTpusaTh NopTriaHaueMeHT mapku He Hke 300.
[onyckaetca  ncnonb3oBaHve  CynbgaTtoCTOMKOro  LEeMeHTa,  LufakonopTnaHauemMeHTa U TaMMOHaXHOro
nopTnaxguemenTa. Npu HanuMuMn arpeccuBHbIX BOA, creayeT npefycMaTtpuBaTth LEMEHTbl, CTOMKUE MO OTHOLUEHUIO K
NnoA3eMHbIM BOAaM.

4.26. MUHM3aUMIO (MHBEKLMIO TMMHOCMIIMKaTHBLIX pacTBOpPOB) criedyeT npeaycMmaTpvBaTtb B Chnydasax, Korga
LieMeHTaLunsi He3KOHOMUYHA U HEHaAeXHa U3-3a HaNMM4uns arpeccuBHbIX BOA, CMOCOBHbBIX KOPPOAMPOBaTb LIEMEHT.

4.27. CmMonm3aumio (MHbeKLMI0 pacTBOPOB CUHTETUYECKUX CMOM C OTBEpAMTENneM) cnegyeT npegycmatpuBaTe Ans
YCTPOWCTBA 3aBeC B necyaHbix (C koadduumeHtammn dunstpauumn 0,2 — 50 mM/CyT) U B CKanbHbIX TOHKOTPELLUMHOBATLIX U
NMOPUCTBIX FOPHBIX MOpoaax.

4.28. Cvnukatnsaumio (MHbeKUMIo OBYX WM O4HOMO XMMUWYECKMX pacTBOpOB) cregyeT npedycmaTtpusatb Ans
YCTPOWCTBa 3aBeC B necyaHbix nopogax. MNpu atom B neckax ¢ koadduumneHtamm cdunstpauun 2 — 80 m/cyT crnegyeT
npegycMaTpuBaTth NooYepefHO HarHeTaHue B Mopbl NOPOA PacTBOPOB CUNMKaTa HATPUS U XIMOPUCTOro Kanbuus, B
MenkMx neckax ¢ koacpdpuumeHtom cunstpauun 0,5—2,0 m/cyT — opHOro pacteopa cunukaTta Hatpust ¢ gobaskon
dochopHOM MM KPEMHE(PTOPUCTO-BOLOPOAHOM KUCMNOTHI.

4.29. [onyckaeTcs npegycmatpyvBaTe KOMOWHMPOBAHHOE NPUMMEHEHWE LeMeHTauuu, MUHU3aumMm, cMonusauum un
cunukaTusaumm.

4.30. [onyckaembin rpagueHT Hanopa la Ha WHBLEKLUMOHHYIO 3aBecy U ee (OUMbTPaLMOHHYIO XapakTepUCTUKY Mpu
OTCYTCTBUM CreumarnbHbIX IKCMepUMEHTarnbHbIX AaHHbIX AOMYCKaeTcs NPUHMMaTh B 3aBUCMMOCTM OT 3aJaBaeMon B
NpOEeKTe BENWYMHbI YAENBHOro BOAOMONOLEHNS 3aKpennsaeMbix ropHbix nopog no CHwull 11-16-76.

4.31. Bbibop paccTosHMA mMexgy CKBaKMHamu (Liar CKBaXXMH) MHBLEKLMOHHOW 3aBecChbl criegyeT Npou3BOAWTb M3
ycnosus obecrneyeHust ee CNOLWHOCTU M YCTAHOBIEHHON B NPOEKTe MAOTHOCTU (JOMYCTUMOWN BENUYMHBI YOENbHOro
BOAOMNOrNoLweHnsa 1 koadduruueHTa hunbTpaumm Tena 3aBechl).

OnTumanbHoe paccTosiHMe MeXQy CKBaXUHaMu, Kak NpaBumo, creayeT onpeaensTe Ha OCHOBaHUM OMbITHbIX paboT.
[Mpn OTCYTCTBUM OMBITHLIX AAHHBLIX PACCTOSHWE MEXAY CKBaXXuHamu OOMnycKaeTcs onpeaensTb WCXOAA W3 BenuYvHbI
paguyca pacnpocTpaHeHNs MHbELMPYEMOro pacTBopa rin, BbIYMCIIAEMOro No opmyne

c_lar )
" \rh,a.e’

rae Qin — PAacXofl pacTBOPa, HArHETAEMOTO B CKBaXMHY, M/Y;

t - NPOOOMKUTENBHOCTL HAarHeTaHWsl pacTBoOpa B CKBaXKUHY, Y;

hin - TONLWMHA CMOS 3aKPENNAEMOro rpyHTa, M;

Ae - KOIPPULMEHT HEPABHOMEPHOCTM PACNPOCTPaHEHUSI TPELLMH U NOP B FOPHOM NOpoAe,

e - k03(ppULMEHT NOPUCTOCTU TOPHLIX NMOPOL NONyYEHHbIE MO hopMyne (4) 3HaYeHUss HeOBXOAMMO YTOUHSATE MpK
NpoBeAEHNU OMbITHO-MPOU3BOACTBEHHBIX paboT

432 Mpu NpoeKTUPOBaHWK 3aBechbl CrNefyeT ycTaHaBNMBaTb O4MEPEAHOCTb BYpPeHUst U MHBEeLMPOBaHUS CKBAXWH B
psagy no wMeTody MoCnefoBaTenbHOro CONMXKEHWsl, pacrnonarass CKBaXKMHbl MEPBOW OYEPEAU Ha PacCTOSHUW,
UCKMIOYAOLLEM UX CBSI3b MO TPELLMHAM B NPOLECCE HAarHeTaHusi pacTeopa.

4.33 YCTPOWCTBO MHBEKLMOHHBIX 3aBeC CriefyeT npeycmMaTpuBaTth C NOBEPXHOCTY UMK 13 FTOPHbIX BbIpaGOTOK

4.34. HanpaBneHue (yron HaknoHa) CKBaXkvH cnefyeT 3ajaBaTb C y4eTOM MepeceyveHusi HauBorbLuero uucna
npeobnagatoLmx BOAONPOBOAALMX TPELLUMH U KOHTAKTOB HamnnacToBaHum

4.35. [InameTpbl GypoBbIX CKBaXKMH NMpuU BbiGpaHHOM criocobe GypeHus crieqyeT HasHayaTb B COOTBETCTBUM C UX
rmy6uHON, COCTaBOM W CTPOEHMEM MNPOXOAUMbIX Mopod, a Takke C y4eToM obecriedeHus npomnycka TpeGyembix
pacxofoB BOAbl ¥ HArHETAEMbIX PACTBOPOB



[nameTpbl CKBaXWH [OMycKaeTca HasHayatb B npegenax 42—91 MM, a npu 3anoriHeHUn KPYMHbIX MorocTen u
nycToT BA3KMMK pacTBopamm — 91—110 mm

4.36. B necyaHbIx nopoAax BMeCTo BypeHus CKBaXKWH [OoMyckaeTcs npegycmatpusaTb 3abuBky nepdopupoBaHHbIX
WHBEKTOPOB C MpeAesibHON rmyGuHon norpyxenns 12-15 m. lMorpyxeHne MHbEKTOpoB Ha Gonbluyto rnybuHy cneayet
npegycMaTpuBaTh B NPOBOYpPEHHbIE CKBaXWHbI

4.37. lMpn NpOEKTUPOBaHNM MHBLEKLMOHHbLIX 3aBEC AaBMeHWe MHbeUMpyeMblX PacTBOPOB, Kak npaswuno, cnegyet
yCTaHaBnNmMBaTh MO AaHHbIM OMNbITHBIX PaboT; NPM UX OTCYTCTBUM AOMYCKaeTCs yCTaHaBnMBaTb AaBfeHNe Ha OCHOBaHUN
OaHHbIX BbIMOMHEHNS 3aBEC B @aHANOMMYHbIX YCIOBUAX

B npoekTe cnegyeTt npegycmatpueaTe HEOO6XOAUMbIE MEPONPUSATUA AN NPeAoTBPALLEHNS NPOPbLIBOB HAarHeTaeMblIxX
pacTBOPOB Ha NOBEPXHOCTb 3€MIIN UMK B FOPHbIE BbIPaboTkn

4.38. lNpu NpoeKTUPOBaHNMN MHBEKLMOHHbIX 3aBEC KPOME HacTosLWMX HOpM Heobxoaumo cobniogaTtb TpebosaHus
CHwul1 3.02.03-84

NbAONOPOAHBLIE 3ABECbHI (OrPAXXAEHUA)

4.39. JlbponopoAHblB 3aBEeChl, BbINOMHAEMblE MYyTEM WCKYCCTBEHHONO 3aMOPaXXUBaHWS FOPHbLIX nopod, crnegyet
npegycMaTpuBaTtbh ANA 3allWTbl NOA3EMHbIX (BEPTMKasbHbIX, FOPU3OHTArbHBIX W HAKMOHHbIX) FOPHbLIX BbipaboOTOK B
nepuoa nx NPOXoaKN B HECKarbHbIX HEYCTOMYMBBIX M TPELLWMHOBATLIX CKarlbHbIX BOAOHOCHBLIX FOPHBLIX MOpoAax

Mpu Hagnexawem obocHOBaHWUKM JoMyckaeTcs npedycmMaTpuBaTb NPUMEHEHWE NMbAONOPOAHBIX 3aBeC ANs 3aluThbl
OTKPbITbIX BbIPAaboTOK Ha nepuopa pa3paboTku

4.40. paHnuUbl NPYMEHNMOCTU 3aMOPaXMBaHWA FOPHbIX NOpo4 criegyeT onpeaensaTb pacyeToM B 3aBUCMMOCTU OT
CKOPOCTW (bunbTpauuu, TemnepaTypbl U CTENEHN MUHEpanu3auny Nog3eMHbIX BOA Y TEXHOMNOMMM 3aMOpaxXuBaHus

4.41 JlbponopoaHble 3aBeCbl AOMKHbI ObITb MOMHOCTHI0 3aMKHYTBIMU U 3arnybnaTbCcs B YCTONYMBbLIE BOLOYMNOPHbIE
nopogasl

4.42. TonwwmHy NbAOMNOPOAHON 3aBeChl crnegyeT onpeaensaTtb CTaTMYecKMuMu pacdeTamy B 3aBMCMMOCTW OT ee
Ha3HayeHusi, GOpMbl U pa3MepoB BbipabOTKM B nnaHe, rmybuHbl, a Takke NPOYHOCTHBLIX XapaKTEPUCTUK 3aMOPOXKEHHbIX
nopoga

443 TemnepaTypy nbOOMOPOAHOM 3aBeCbl WM PaACCTOSHWE MEXAY 3aMOPaXMBaKOLWMUMKU CKBaXUHaMU crnegyeT
yCTaHaBNuBaTb Ha OCHOBAHWUM OMbITHbIX AaHHBIX. [1pY OTCYTCTBMU OMNbITHBIX AAHHbIX JOMYCKAeTCs NPUHUMATb CPeaHIo
Temnepartypy nbAonopoaHon 3aeBecbl — B npegenax 30-40 % TemnepaTtypbl XONOLOHOCUTENS, LIMPKYNUPYIOLLEro B
3aMOpaXuBaloLLMX KONOHKaX;

paccTosiHMe Mexay 3amopaxunBalroLLMMN CKBaXMHaMu Npyv OAHOPSAHOM MX pacnonoxeHuu - B npepenax 1—1,5 m,
MeXay psgamMu npyv MHOrOPSiAHOM pacrnofioXeHuu - B npegenax 2-3 m

4.44 MOLWHOCTb XONOAWIBLHOW YCTAHOBKM CriedyeT OnpefendTb TENNOTEXHNYECKUMIN pacdyeTaMu B 3aBUCMMOCTU OT
NPOEKTHOro o6beMa NbAONOPOAHON 3aBEChI

4.45 B npoekTe crieqyeT npegycmaTpuBaTb MEPONPUATUSA MO KOHTPOSO 3a ypOBHEM NOA3EMHbIX BOA, TemMnepaTypon
rOpPHbIX MOPOA, a Takke CNOWHOCTBIO Y TONLWMWHON NbAONOPOAHON 3aBEChI

446 Tpu NPOEKTUPOBaHWM NbAOMOPOAHbLIX 3aBEC KPOME HAaCTOSALWMX HOpM Heobxoammo cobnogatb TpeboBaHusi
CHul 3.02.03-84 n BCH 189-78. cornacoBaHHbix Mocctpoem CCCP u ytBepaeHHbIX MMHMCTEPCTBOM TPAHCMNOPTHOIO
cTpouTenbCcTBa.

6 PEFTYNIMPOBAHUE NOBEPXHOCTHOIO CTOKA, BOOOOTBOA

5.1 lNMpw perynnpoBaHuy NOBEPXHOCTHOrO CTOKa criedyeT npegycmaTpuBaTh:

0TBOZ BOAbI C KAPbEPHbBIX M MO BO3MOXHOCTY C LUAXTHBLIX MONer BOAOTOKOB 1 BOAOEMOB,

orpaxkaeHue KapbepHbIX W LUAXTHbIX MOMeN OT nonagaHus B HUX BOAbI C MpuUneratrLen Tepputopum,

UCKMIOYEHNEe WNn CoKpalleHne WHUNbTpauuM MOBEPXHOCTHBIX BOA4 B TOPHble Mopodbl B 30HE BIUSHWSA
BOOOMOHU3UTESNBbHBIX CUCTEM M BOAOOTNMBA M3 FOPHbIX BbIpaboToK, a Takke 6oMbLUMX CKOMNEHU BOAbl B MOHMKEHHbIX
yyacTkax penbeda B npefenax WaxTHbIX (KapbepHbIX) Nonew, B TOM YMCNE B MyNnbAax COBMKEHUSA 3€MHON MOBEPXHOCTH

npefoTBpalleHe paspylieHuss GopToB kapbepa (paspes3a) WM HapyweHus B HeM HOPMarnbHOro BeAeHUsi
3KCMIyaTauuoHHbIX paboT MOBEPXHOCTHbIMU BOAaMM M3 aTMOCKepHbIX 0CadKoB, BbiMadalolMX HENOCPeACTBEHHO Ha
nnowajib OTKPbITON BbIPpaboTKM, MOTEPb TEXHOMOIMYECKMX BOA U Ap.

5.2. B npoekTe cucTembl PeryrivMpoBaHunsi NMOBEPXHOCTHOIO CTOKa B 3aBMCUMMOCTM OT MECTHbIX YCMOBWW crnegyeT
npegycMaTpvBaTb HaropHble KaHaBbl, orpaxgawlme Aambbl, NNOTWMHbBI, BOAOCTOKM M BoAo3abopbl, cnpsmieHue u
OTBOZ, pPeK B HOBOE PYCIo, NPOTUBOMUMbTPALMOHHYIO 30MALMIO Pycen B npeenax WaxTHoro (kapbepHoro) nons 1 Ha
npunerawoLlen TeppuTopun, a Takke BOOOCTOKW, COPOCHblE NMHUM W BOAOCOGOPHUKM B OTKPbITBIX BbipaboTkax,
obecneyvBaioLe COBMECTHO C MPOEKTUPYEMbIMU MEPOMPUATUAMU MO 3almuTe OT NOA3EMHbIX BOL OXpaHy rOpHbIX
BbIpabOTOK OT BHE3anHbIX NPOPLIBOB BOAbI U HEQOMYCTUMbIX NMPUTOKOB M3 BOAHBIX OOBEKTOB M B TO X€ BPEMSI OXpaHy
BOOHbIX OO BLEKTOB, MMEIOLLMX HAPOOAHOXO3ANCTBEHHOE 3HAYeHMe, OT BPEAHOIO BIMSHUSI TOPHbIX BbIpaboTok

5.3. Ob6ecneyvyeHHOCTb pacyeTHbIX MAPOSIOro-MeTEOoPONOTMYECKUX  XapaKTePUCTUK  ANs  NPOEKTUPOBaHUSA
TMAPOTEXHNYECKUX COOPYXEHVMN CUCTEM 3aluuTbl [OIDKHa YCTaHaBMNMBAaTbCS OpraHu3auven, yTBepxaaroLlen
TexHu4yeckoe 3agaHve

5. 4. OTKa3 oT 3aLuTbl NOA3EMHbIX FOPHbIX BbIPAaBOTOK OT NOBEPXHOCTHBIX BOA AOMKEH OblTb 060CHOBaH.

5.5. Mpu npoeKkTMpoBaHUM AOXAOEBOW CeTW B NpeAenax HaropHbIX KaHaB KapbepHOro WM LUAXTHOrO Mons MPUTOK
AoXAeBbIX BOA criedyeT onpefensTb N0 MeTOAY npefenbHbiX MHTEHCUBHOCTEN. lNepuoa 0QHOKPaTHOrO MpeBbILEeHNs
pacyeTHOW MHTEHCMBHOCTM AOXAA cregyeT NpuHMMaTb paBHbIM 5 rogam, Ans ocobo OTBETCTBEHHbIX OOBEKTOB MNn
OMacHbIX B OT HOLUEHMN yCcTon4mMBoCTM BopToB BbipaboTok —10 rogam.



HaropHble kaHaBbl criegyeT paccymTbiBaTbh HA MaKCUMarbHbIN NABOAKOBLIV pacxod ¢ obecneyeHHOCTbIo 5%

KapbepHble BOAOCOOPHUKN M HACOCHbIE CTaHUWMM cnegyeT NpoeKkTUpoBaTh MCXoAsA M3 OBLLero nputoka K Kapbepy,
onpeaensemMoro no CyTo4HoOMy Criol 0CafKoB, C NepUoaoM ero O4HOKPaTHOro NPEBLILIEHNS, Kak NpaBuno:

ANsi KapbepHbIX BOAOCOOPHMKOB — 5 net

ANsi KapbepHbIX HACOCHBIX CTaHLMN — 4 mec.

[ns ocob0 oTBETCTBEHHLIX OOBEKTOB (B Cry4Yasx cneuuanbHO OrOBOPEHHbIX B 3a4aHNW Ha NPOEKTMPOBaHUe):

ANS KapbepHbIX BOAOCOOPHNKOB — 10 net

ANsi KapbePHbIX HACOCHBIX CTaHLMN — 1roa

5.6. [onyckaemble CKOPOCTM BOAbl B BOAOCTOKaxX criegyeT MNpPOEKTUMpoBaTb M3 pacyeTa Ha MakcuMarbHbI
NaBOAKOBbIN pacxof obecne4eHHOCTbI0 5 %.

JloTkn Ha oTkocax crnepyeT MpoekTUpoBaTb MPSAMO YrOfbHOMO, TpaneuenwaansHOro Wy NOMyKPYrioro ceYyeHus ¢
KpenneHneM, NCKI4atoLLMM BO3MOXHOCTb UX pa3MbiBa NUBHAMM (C obecneyeHHOCTbIo 5 %) .

KaHaBbl, ucnomnb3yemble B Ka4yecTBe TpPaHLIENHOro ApeHaxa, criefyeT npoekTupoBaTb C MOMorMMu otkocammn 6es
KpenneHwus.

Ha kapbepHbix cbes3gax W cnyckax crnegyeT npegycMmaTpvBaTtb NOTKM—TIepexBaTynku cToka. Wx cnepyet
nepekpbiBaTh CTalnbHbIMU peLleTkamu, AonycKatoWwmmmn npoesa TpaHenopTa.

5.7. Becb KapbepHbIi CTOK AoMmxeH BbiTb yaaneH 3a npeaensl Kapbepa (paspesa) C NMoMoLLbl0 BOJOOTNMBA (CM.
pasa. 3) Ecnn ycnosusa penbeda no3BonsoT, KApbepHbIA CTOK UMK YacTb ero crieayet oTBOAUTL CAMOTEKOM K MecTam
cbpoca pyAHUYHbIX BOA

5.8. BHekapbepHble 1 BHelLaxTHble BOAOOTBOASALLNE YCTPOMCTBA AOMNYCKAETCH BbINOMHATL B BUAE OTKPbLITHIX KaHas,
noTKoB, 6€3HaNOPHBIX M HANOPHbLIX TPY60NPOBOAOB.

[Mpn npoekTMpoBaHMN BHEKapbepHbIX W BHELAaXTHbIX BOAOOTBOAALMX YCTPOWCTB criegyeT npegycMaTpusaTh
MeponpuaTMa Ans NpefoTBpalleHus MOANWTKA MOA3EMHbIX BOA B Mpedernax 30Hbl BIVAHUS BOAOMOHWU3UTENbHbIX
cucteMm. Npyn HEBO3MOXHOCTU BLINOMHEHUS YKa3aHHbIX MEPONPUATUIA NPU pacyeTe BOAOMOHWKEHWUS crieayeT y4nTbiBaTthb
OOMNOMHUTENbBHbIV NPUTOK NOA3EMHbIX BOA, 00YCNOBNEHHbIN NOANUTKON

5.9. [Ina npepoTBpalleHns 3amep3aHus Bogbl B TpybonpoBogax M Hacocax B 3UMHWMA nepuog criegyet
npegycMmaTpusaTh:

yKrnagky camoTeydHbIXx TpybonpoBofoB € yknoHom He meHee 0,005, a npu AnuTenbHbIX nepepbiBax B paboTte - C
yknoHom 0,05-0,02,

YCTaHOBKY BEHTUMNEN UMW 3aBWXKEK ANs BbiMyCKa BOAbl B HU3KMX MeCTax HanopHbIX Tpybonposoaos,

YCTaHOBKY HACOCHbIX arperaTtoB B OTanMBaeMbIX NOMELLEHUSIX.

JononHutensHbie MEPONPUSATUS NO NpedoxXpaHeHnio TpybonpoBoAOB OT NpoMep3aHnsa cnegyeT npegycMmaTpuBaTh B
COOTBETCTBUM C TENNOTEXHUYECKUM pac 4eToOM

5.10. MNpwn cbpoce WaxTHbIX U KapbepHbIX BOA Ha MOBEPXHOCTb 3eMiu, B OBparv, BOAOTOKM, BOAOEMbI, @ Takke B
BOZoOMornoLatLme cnon Heobxogumo cobniogate TpeboBaHusa pasa. 6

6 OXPAHA OKPYXXAIOLLIEM NPUPOOHON CPEAbI

6.1. MNpw NpoekTMpoBaHWM CMCTEM 3aluMTbl CriedyeT npedycmatpuBaTb OXpaHy OKpyXKatowen npupofHoW cpenpl
nytem:

BbIOOpa MPOEKTHbIX PELUEHUA CUCTEM 3aLUMTbl U KOHCTPYKTUBHBIX PELUEHWI 3aLLUMTHBIX COOPYXXEHWM N YCTPOWCTB,
npu KOTOpbIX obecneynBaeTcs HaMMEHbLUUIA yliepb M3-3a UCTOLLEHUS U 3arps3HEHUS NMOA3EMHbIX BOA, 3arpsi3HEHWs,
3aCOpEeHVs, HapyLlieHVs pexuma U pa3mbiBa 6eperoB NOBEPXHOCTHbIX BOAHbIX OOBEKTOB, pasMbiBa U 9pO3UN MOYB,
3abonaymBaHns TEpPpUTOPUK, CABWXKEHUS U [edopMauum FOpHbIX MOPOA U TEMHOW MNOBEPXHOCTWM, OCagoK W
aedopmaLmin COOPYKEHUN Ha NpunerarLLen Tepputopmu,

MCNONb30BaHUSA COOPYXEHUN, YCTPOUCTB U MePOoNpUATUIA, NPOEKTUPYEMbIX CrieunanbHO Ans 3ToW Lenu.

pauMoHanbHOrO BOCTIOMHEHMSA NPUYMHAEMOro yulepba

6.2. MNpy npoeKkTMpoBaHUM NOITaNHOro BBOAA B AENCTBME BOAOMNOHU3WTENbHBLIX YCTPONCTB He criedyeT OO nyckaTtb
onepexaroLlero pa3BuTUsS BOLOMOHN3NTENbHbLIX CUCTEM U MOHWXEHUS YPOBHEW NOA3EMHbIX BOA B GonbLuel Mepe, Yem
npegycmoTpeHo nn. 1.14 n 1.19. Heobxoaumo, kak npaewno, auddepeHumMpoBaTb OTKayKy U BOAOOTBOA YWCTOW ©
rpsi3HON BOAbI M NMpeaycMaTpyBaTh MOSHOE UMW YaCcTUYHOE UCMONb30BaHWE OTKAYMBAEMbIX BOA ANS BOOAOCHaGXeHUs,
CerbCKOXO3ANCTBEHHbIX Lienen 1 ApYyrx BUAOB BOAOMNONb30BaHUS.

6.3. Cbpoc Boabl. OTKa4YMBaEeMOW U3 BOOOMOHU3UTENBHBIX YCTPOWCTB U FOPHbIX BbIpaboTOK, Ha MOBEPXHOCTb 3eMIU,
Kak NnpaBuno, He AonyckaeTcs.

HonyckaeTca npepycmaTpvBaTb COPOC BOAbI Ha HEUCNONb3yemble 3eMnu, €CnvM Mpu 3TOM  MCKIYalTCH
BO3MOXHOCTb NonagaHusi ux B BOAHble OOLEKTbI, 3arpsi3HEHVWE MNOA3eMHbIX BOA, 3p03ust MouBbl, 3abonauvvBaHue
MECTHOCTU 1 Apyrie BUAbl yulepba okpyXaroLen NpupoaHon cpeae.

Mpu npoekTupoBaHum cbpoca pyoHWYHbLIX BO4 B MOBEPXHOCTHbIE BOAHbIE OOBLEKTHI M OBparu cneayeT cobnogaTb
TpeboBanus ,[MpaBnn oxpaHbl MOBEPXHOCTHLIX BOA OT 3arps3HEHUs CTOYHbIMM Bogamu", yTBepxaeHHbIx MMHBOAX030M
CCCP, Munsgpasom CCCP 1 MuHpbioxozom CCCP

Mpn npoekTMpoBaHum cbpoca pyaHUYHBIX BOA B MOA3EMHble BOAOHOCHbIE crion Heobxogumo cobniopaTb
TpeboBaHuss  MonoxeHui No oxpaHe MoA3eMHbIX BoA", yTBepxAaeHHbix MuHreo CCCP, MwunBogxoszom CCCP u
MwuHsgpaBom CCCP u cornacoBaHHbIx FocroptexHaaszopom CCCP.

Mpu npoekTnpoBaHuM cOpoca pyaHWUYHBLIX BOA4 B MOpsi HeobGxoammo cobnopatb TpeboBaHusi [lMpaBun oxpaHbl
MOpeW OT 3arpsisHeHus", yTBepxaeHHbIX MuHsgpasom CCCP.

6.4. lMpu HenocpeAcCTBEHHOM cOpoce pyOHWYHbIX BOA4 B BOAHble OOBLEKTbI, OBparM M oOpaTHO B ApeHupyemble
BOZOHOCHbIE COM, ecnn He MoryT ObiTb 06ecnedeHbl TpeboBaHMs!, ykasaHHble B M. 6.3, He06XxoaAMMO NpeaycMaTpuBaTh



COOTBETCTBYIOLLME MEPOMNPUATUSA. HaNPaBneHHbIe Ha NpefoTBpaLLeHne 3arpsA3HeHNs BOAHbIX OOBEKTOB OT B3BELUEHHbIX
N pacTBOPEHHbIX BELLECTB, COAEPXaLLMXCA B PyOAHNUYHbIX BOAAX.

6.5. [INA CHMXEHNA KOHLEHTPaLMn B3BELLEHHbIX BELLECTB creayeT npegycmaTtpuBaTbe OTCTauBaHWe PYAHUYHBIX BOA
B OTCTOMHMKaX.

BmecTMMOCTb OTCTOMHMKa crnegyeT onpefensTb C y4eToM obbema oTkauMBaeMblX PYAHUYHbLIX BOA, Tpebyemoro
BPEMEHM OTCTOSI U AOoMyckaemoro cbpoca OCBETNEHHbIX BOA B BOAHbIA OOBLEKT ycnoBusi cOpoca OCBETNEHHbIX BOA B
BOAHbIN 06BbEKT HeobxoanMo onpeaenaTb B COOTBETCTBUM C ,[1paBnnaMm oxpaHbl MOBEPXHOCTHBLIX BOA, OT 3arpsA3HeHns
CTOYHbIMM Bodamu" BpPeMs OTCTOS PYOHWYHbIX BOA ANS AOCTMXKEHWS HEeOOXOAUMOrO CHWKEHWS KOHLeHTpauuu
B3BELUEHHbIX BELLECTB crieqyeT onpeaensiTe OnbITHbIM NyTEM.

6.6. [Na CHWKEHUA KOHUEHTpauum 3arpsasHaioWwmx BewecTB HeobxoAuMo npedycmatpuBaTb NPUMEHeHne
COOTBETCTBYHOLLNX PUINKO-XMMUYECKNX U BMONOTMYECKNX METOA0B OHUCTKN PYAHWUYHBIX BOA.

[Mpun cooTtBeTCTBYIOWEM OBOCHOBAHMMN OYUCTKA PYOHWUYHBLIX BOA MOXET ObiTb 3aMeHeHa cOpocoM MX B Hakonutenu-
ncnapuTenu.

B oTaenbHbIX criydasx, No COrnacoBaHWIo C OpraHamu No peryrnMpoBaHUIO UCMONb30BaHUA U OXpaHe BOA CUCTEMbI
MuHBoaxosa CCCP, ponyckaeTcs npoeKkTMpoBaTb YCTPOMCTBO HaKonuTens-perynstopa co cOpocoMm M3  Hero
MUHepanu3oBaHHbIX BOA B BOOOTOKM BO BPeEMS MaBOAKa Npv YCNoBMM COBMIOAEHUS YyCTaHOBMNEHHbIX HOPM npefernbHO
ponyctumblx KoHueHTpauui (MOK) Bewects B Boge BOAHbIX OObEKTOB B COOTBETCTBUMM C [lpaBunamu OxpaHbl
NMOBEPXHOCTHbIX BOA, OT 3arpsi3 HEHUS CTOYHbIMU Bogamu".

6.7. PacnonoxeHHble B6MM3n ropHbiX BbIpaboTOK GeccTouHble BnaauHbl (MOHWXEHUs) unn Hebonblume o3epa, He
VMeloLNE PEKPEaALMOHHOrO, PLIGOXO3ANCTBEHHOTO WM APYrOro HapOAHOXO3ANCTBEHHOTO 3Ha4YeHWs, MoryT ObiTb
MCMOMb30BaHbl B KayeCcTBE HaKOMWUTENen-perynaTopoB UNuM Hakonutenew-ucnaputeneni npyv npeaoctaBreHun 3Tux
obbekToB B 0060CO6MNEHHOe Monb3oBaHMe Ha ocHoBaHuM cT. 15 ,OcHoB BogHoro 3akoHogaTtenbctBa Cotw3sa CCP u
COHO3HbIX pecnybnuk".

6.8. MNpw NpoekTMpOBaHMN HaKONUTENEN-PerynaTopoB N HakonuTenen-mcnapuTenen JormkHbl ObiTb Npeay CMOTPEHbI
MeponpUATUS, UCKIYaoLLe BO3MOXHOCTb 3arpsi3HEHUS MOA3EMHbIX BOA, — YCTPOMCTBO MPOTMBOMUILTPALMOHHBIX
3aBec, akpaHoB M Ap. [lo KOHTypy Hakonutenen HeobxoAvmo npefycmaTtpuBaTb HabniogaTenbHble CKBaXKWHbI ONd
KOHTPONS CTeNeHN 3arpsi3HeHUs1 NOA3EMHbIX BOA,.

6.9. B npoekte cnegyet npegycmatpusaTte cbop, yaaneHne n obesBpexuBaHue PyOHWUYHBIX BOA, COAepXaliux
paavoaKkTVBHbIE BELLECTBa B COOTBETCTBUM C AENCTBYIOLWMMU HOPMaMu paguaunmoHHON 6e30nacHOCTN U CaHUTapHbIMU
npasunamun paboTbl C pagMoakTUBHbIMK ObLLeCTBaMU U APYTMMU UCTOYHUKAMMN UOHN3VPYIOLLIMX U3MTYHEHWIA.

C6poc pyaHUYHbIX BOA, coAepXaliMx paavoakTUBHble BeLecTBa, Ha MOBEPXHOCTb 3eMNu, B BOAHblE OOBLEKTHI,
ncnosb3yemble 48 XO3ANCTBEHHO NUTLEBbIX, KyNbTYPHO BbITOBbLIX U PbIGOXO3ANCTBEHHbIX Lienel, 1 B BOAOHOCHbIE CIou
He JonyckaeTcs.

6.10. B npoekTe AOmkHbl ObITb NPeayCMOTPEHbI YCTPONCTBA U MEPONPUATUSA ANs nNpefoxpaHeHnst noys n beperos
BOAHbIX OOBEKTOB OT pa3MbiBa OTKa4YVMBaeMbIMW BOAAMM.

6.11. Ycnosus cbpoca pyOHUYHBIX BOA YKasblBalOTCS B PpaspelleHun Ha crneumanbHoe BOAOMONb30BaHMe,
BblJaBaeMOM OpraHamu Mo pPerynvMpoBaHui0 UCMONb30BaHWA U oxpaHe Bog cuctembl MuHBogxosa CCCP npu oTBoge
nnowagkn Ans CTPoMTeNnbCTBa FOPHOro MPEAnpUSTAS B COOTBETCTBUM C ,MHCTpyKUMEN O MOpSiAKE COrnacoBaHusa u
Bbl4aun paspelleHuin Ha creuuanbHoe BoAoMonb3oBaHue", cornacoBaHHon [occtpoem CCCP v yTBEpXaeHHON
MwunBoaxo3som CCCP.

6.12. Mo AaHHBLIM OLIEHKN KayecTBa OTKa4YMBaeMbIX BOA B NPOEKTe crnedyeT NpUHUMaTh peLlueHuUsi No N3BMEeYEHNIo 13
HMX NOME3HbIX KOMMOHEHTOB.

6.13. Mpun NpoekTnpoBaHnM NPOTUBOMUNBTPALMOHHBIX YCTPONCTB 1 MEPONPUATUI CreadyeT y4nTbiBaTb, YTO B 30HE
OencTBna BoAo3abopoB XO3ANCTBEHHO-MUTLEBOTO BOAOCHAOXEHWA He O0MyckaeTCs MHBbEKUMS B BOAOHOCHbIE CIIOM
pacTBOPUMBbIX B BOAE BELLECTB.

6.14. B 30He BNUSHWS BOAOMOHU3WTEMbHbLIX CUCTEM HEOOXOAUMO yuuTbiBaTb BO3MOXHOE OcefaHue 3eMHOW
noBepxHOCTU, AecopMaLmmn U CABMXKEHNS FOPHBIX MOPOA M ONpeaensiTe AONOMHUTENbHbIE NepeMelLeHns hyHAaMeHTOB
COOPYXEHUN.

6.15. PacuyeT ocefaHunsi 3eMHOM MOBEPXHOCTU B OCHOBAHUU COOPYXEHWUN MNPU OXUAAEMOM MOHWXKEHUN YPOBHSA
noa3eMHbIX BOA cneayeT Npov3BoAvTbe CyMMMPOBaHNeM Aedopmaunii OTAeNbHbIX CIOEB.

6.16. MNpun CNOXHBIX UHXEHEPHO reosIorMyYecknX yCroBMsX NNoLanku CTpouTeNnsCcTBa AN onpeaeneHns oceaaHus,
nedopmaLun 1 CABXXEHWS TOJLLM FOPHbIX MOPO4 A0NYCKaeTCs NPMMEHSITb MOAenvMpoBaHme.

6.17. lMpu NpoeKTNpoOBaHNM BOOOMOHN3UTENBHBIX CUCTEM HEOOXOOUMO YUYNTbLIBATh BO3MOXHOCTb BO3HUKHOBEHWUS UM
aKTMBM3aLMN KapCTOBO-CYPEMO3UOHHBIX NPOLECCOB W Pa3pbiX/IEHNst TPYHTOB B OCHOBAHWM 3[aHWUA U COOPYXEHWH,
0coBEHHO ecny BepxHAs YacTb FPYHTOBOW TONWM CroXeHa neckamu. B npoekte cnegyet npepycmaTpuvBathb
COOTBETCTBYIOLLME MEPONPUATUS NO 3alUTE OCHOBAHWI CYLLECTBYIOMUX U NPOEKTUPYEMbIX COOPYXEHUIA (LLINYHTOBbIE
orpaxxgeHus, Konbmartaumio, LeMeHTauuo 1 ap. )

6.18. lpu HEBO3MOXHOCTWM 3akMnagku TFOpPHbIMW MNOpoAaMy OTPabOTaHHOrO NPOCTPaHCTBa Kapbepa (paspesa)
JonyckaeTcs npegycMaTtpuBaTb €ro pekynbTMBaUMIO NyTEM MepeycTpoiicTBa B BOAOEM ANSA PasfuyHbIX BUOOB
BOAOMNONb30BaHNS.

NPUNOXEHUE1
PekomeHdyemoe

PACYET BOOOMOHU3UTENbHbIX (APEHAXHbIX) CACTEM

OBLUUE YKASAHUA



1. Ina pacyeTa BOAOMOHWKEHNS HEeOobXOAMMO CxemaTu3npoBaTb NPUPOAHbIE YCMOBUSA W BOLOMOHU3UTENBHYIO
cuctemy. Tonwa ropHbix nopof pasbvBaeTcs Ha YCNOBHO-OAHOPOAHbIE BOLOHOCHbIE U BOAOYMNOPHbIE (MW YCIOBHO
BOAOYMNOPHbIE) CrOV BOAOHOCHBIN CMOW MOXET OblTb NPUHAT HEOrPaHUYEHHbIM UMW OrPaHNYEHHBIM (MOMHOCTLIO UMK
YaCTUYHO) KOHTYPOM MUTaHWSA UM BOAOHENPOHNLI@EMBIM KOHTYPOM. [MUTaHMe BOOOHOCHBIX CIOEB NPUHMMaeTCs 3a cyeT
NpUTOKa NOA3EMHbIX BOA, 13 BOAOEMA MM BOAOTOKA, MHMNbTPaLMn atMocepHbIX 0CaaKoB, NepeTekaHus U3 ogHOro
BOAOHOCHOIO Cros B APYron.

BoponoHnanTenbHble CUCTEMbI CXEMaTU3NPYIOTCA MO 3Tanam UX pasBUTUSA U NPUBOAATCS, Kak NpaBuro, K O4HON 13
CNefyloLWmX CXeM:  KOMbLIEBOMW, HEMNOMHO KOMbLIEBOW, NIMHENHON UMW rPynnoBON (He NPMBOAMMON K CXeMe Kpyra unm
NPSAMOW NMUHNM).

2. PacyeTbl BOOONOHMXEHUS NPOU3BOAATCS AfM YCTAaHOBMBLLETOCA W HEYCTaHOBMBLLEIOCS PEXMMOB unbTpaumu.
PacuyeTbl ona ycTaHOBUBLLErOoCS pexuma AOIMKHbl BbIMOMHATLCSH, Kak npaBuio, BO BCEX Cryyasx (3a UCKMYeHneMm
BOOOMOHMXEHNS B 3aKPbITbIX BOAOHOCHbIX CNOSAX, HE UMEWNX NuTaHus). PacyeTbl No HeyCTaHOBMBLUEMYCS PEXUMY
BbIMOMHATCA AN nepuvoda C Hayana OTKavykym [0 MOMEHTa BPEMEHW, COOTBETCTBYIOLLEro HaCTYNNeHuo
YyCTaHOBUBLLErOCH pexunmMa, onpegenseMoro B 3aBMCUMOCTY OT YCNOBUI MUTaHNSA BOJOHOCHbIX CIOEB.

B 3aKkpbITbIX BOAOHOCHbBIX COSAX, HE MEIOLLMX MUTAHUS, pacyeT BEAETCH TOMNbKO N0 HEYCTaHOBUBLLEMYCS PEXUMY.

3. O6wui nopsaaok pacyeTa BOAOMOHU3UTENBHOW (OPEHaXHOW) CUCTEMbI CNEAYIOLLMIA

ycTaHaBnusaeTcsi TpebyeMoe MOHMXEeHWEe YPOBHSA MOA3EMHbIX BOA (B 3aBMCMMOCTM OT MOCTaBfIEHHOW 3adauu
BOZOMOHWMXKEHUS),

NPOM3BOANTCH pacyeT NPMTOKa K BOAOMOHN3NTENbHON (APEeHaXHOW) CUCTeME;

onpefensalnTca napaMeTpbl BOOOMOHU3UTENBHOW CUCTEMbI (YMCNO CKBaXMWH, WX rnybuHa, npov3BoaMTENbHOCTb,
avameTp, MornoXeHne AMHaMWYECKMX YPOBHEN BOAbl B CKBaXMHaxX, AMaMeTp W MpOMycKHasi CMocoBHOCTb TpybuyaTbix
OpeHaxen, napaMmeTpbl APYrMX BOAOMOHU3UTENbHbIX YCTPOWCTB) , MCXOASA M3 0OLLEero nputoka onpeaensioTcs OpAnMHaThI
1 NPOU3BOAUTCS NOCTPOEHME AeNPECCUOHHBIX MOBEPXHOCTEN NOA3EMHOIO NOTOKA;

noabupaeTca 060pyAOBaHNE U pacCUNTLIBAOTCA BOAOOTBOASALLME YCTPOMUCTBA

4. MpuToK NOA3EMHBbIX BOA K BOAOMNOHU3WTENbHOW CUCTEME chneayeT onpefensTs B 3aBUCMMOCTW OT Tpebyemoro
MOHWKEHNS YPOBHSI MOABEMHbIX BOA B pac4eTHON Touke No dopmyne

khS
Q= e 1)

[onyckaeTcsi npyu COOTBETCTBYtOLLEM OGOCHOBaHMM BMecTo BenuuuMH h un k BBOAMTL B chopmyny (1) BEnUUMHy
BogonposoaumocT kh, mM%/cyT, 3HaueHMe KOTOPOW HEMOCPEeACTBEHHO OMPeAensieTcs Mo peaynbTaTaM OMbITHBLIX
oTKayek.

5. O6Lwme NpUTOKN NOA3EMHbIX BOA, K BOAOMOHU3UTENbHBLIM CMCTEMAM M FOPHBLIM BblpaboTkaM OnpeaensitoTcs Kak
CyMMa MpUTOKOB U3 KaXa0ro BOAOHOCHOIO Crosi, APEHUPYEMOrO BOAOMOHU3UTENBHOW CUCTEMOIN NN HENocpeacTBEHHO
BblpaboTkamu.

OMNPEOENEHUE NPUTOKA NPU YCTAHOBUBLUEMCA PEXUME ®oUNbTPALIUN
6. Mpu onpeneneHnn no dopmyne (1) NnpuToka NOA3EMHbIX BOA K KOMbLEBbLIM, HEMOHOKOMbLUEBLIM U JIMHEWHBIM
BOLOMOHN3NTENbHLIM ~ CUCTEMaM, a Takke TOpHblIM  BblpaboTkaM  Mpu  OTCYTCTBUM  WMM  HanNuyum
NpoTnBOUNBLTPALMOHHON 3aBeChl 3HaveHue ¢ criegyeT BblYMCnATbL No popmynam Tabn. 1.

Ta6nuua 1
PacuyeTHas cxema PacyetHasa popmyna
Cxewma 1 KonbueBas cuctema
r,r In£
. X
T 2n
J HeI'IOJ'IHOKOJ'IbLleBaﬂ cucrtema
LX) H
4% Tl rlnﬁ
CoBepLueHHas UM HecoBepLLEHHAs KOHTYpHas N I

cuctema. [MpnUTOK B 3aBUCUMOCTY OT MOHWKEHWS B | TMpun pacnonoxeHun pacyeTHOM
3aaHHoOW ToYKe Npu Ge3HaNOPHOM NN HANOPHOW | TOYKM Ha KOHTYpPE WU B LieHTpe
dunbTpaumm CUCTEMbI Xcs = I

Cxema 2

v

o i Xe
\ I
Y EA( r

CoBepLUeHHas Uy HecoBepLUEHHast NIMHeHas
cucTtema. [puToK B 3aBUCMMOCTUN OT MOHUXKEHWS B
3ajaHHOW To4ke Npu 6e3HanopHONM UMW HaNopHOM
dunbTpaumm

Cxema 3 Konbueson apeHax




G
KonbLieBow ApeHax B KpoBrie BOJOHOCHOIO Crlos,
cofepallero HanopHble BoAbl. MNpuTok B
3aBUCUMOCTU OT rJ'Iy6I/IHbI 3anoXeHua gpeHaxa,
paBHON S;

n Ty +Llng
r+h nror,
2n
HenonHokonbueBon gpeHax
(In ry, h 8r

r+h+E|nr7)r

L

Cxema 4

r [
KonbueBon HecoBepLUEHHbIN ApeHax B
BOJOHOCHOM Croe, cofepkalliem 6e3HanopHble
BoAbl. [pUTOK B 3aBMCUMOCTM OT rMyOUHbI
3anoXeHns ApeHaxa, PaBHON S

KonbueBown apeHax
Inird -¢-LlnE
r+y, ™ Iy
2n

HenonHokonbLEeBON ApeHax

(Inird + llng)r
B r+ M mr r"
- 7L

Cxema 5

A

'}

<

JInHenHbIN apeHax B KpoOBMe Cros,
cofepallero HanopHble BoAbl. MNpuTok B
3aBUCUMOCTU OT rMyBuHbI 3anoXeHns apeHaxa,
paBHON S;

2h h 1
o= (?m;erd)*l
h

Cxema 6
2h
b=
1
= = 2 : I(— + r )
. _‘ " . D) R i i 1
P [ 2y ™ T
JIMHerHbIN  HecoBepLUEHHbIN ApeHax B croe,
copepxalluem 6esHanopHble Boapbl. [MpuTok B
3aBWCUMMOCTU OT rMyOVHbI 3anMoXeHNsa ApeHaxa,
paBHOM S
Mpwn
Cxema 7 p %Z 05
S r, 044h
H In7+f
o=—"T_—"T—
2n
Mpwn f <05
KoTnoBaH (nnacToBbIi ApeHax), BCKPbIBAOLLMIA h™ "
HanopHble BoAb T 2arcsin———— 10515 1 T4
o G* hedheer h'"an)
- 2nr
Cxema 8 Mpu r
PP Zs05
“ y
o h
®= S 2y

G

d

KoTnoBaH (nnacToBblii ApeHax) B 6e3HanopHoOM
BOL,OCHOCHOM Croe

In—*

N 04 )
InL 228y, I
r r

2r

[

Iy . r r
In=°  2arcsin—————=+0515—1In
r Y+y y2+rZ y o4y

)

Cxema 9

”r Cid i 4

TpaHwes (NnacToBbIN ApeHax), BCKPbIBaOLLWNA

Mpn b
h >05
o rd—bTO.44h
Mpu b<0,5
h




HanopHble BOAbI Cb+0 638hlnﬂ
o= s ) nb
B |
Cxema 10 b
' MPv 205
& i:l;- -
- o h
TpaHwes (NnacToBbI ApeHax) B 6e3HanopHoM
BOZJOCHOCHOM crioe s y |
Bs’ "r,-b+044y
A 20,0
Mpn b<0,5
y
o= h
s + y 7 |
T 7y
2(rd—b>—2('? "_Sb) Fo=b+0638yInTy,
Cxema 11
F: ! S
H| R4 | 5 kts
|| AN ned
- o KT,
‘ : j 2n
MpuTOK K KOTIOBaHY Yepe3 KOHTYPHYHO
COBEpLUEHHYH NPOTUBOUNbTPALIMOHHYO 3aBecy
Cxema 12
H R sﬂﬂ rd—b+ts(E—1)
. L s 5.0 = s
I |
[MpuTOK K TpaHLLee Yepes NUHENHYIO
COBEPLUEHHYIO NPOTUBOMUINLTPALIMOHHYIO 3aBECY

7. MNpuBegeHHbIN paguyc BOAOMOHU3UTENBHOW CUCTEMbI (BbIpabOTKM MO rpaHuLe BbiCa4MBaHWS MOA3EMHbLIX BOA,
NPOTMBOMUNLTPALMOHHOW 3aBeCkl N0 ee BHYTPEHHEN rpaHn) crieayeT onpeaensaTb No dhopmynam:

ANst KOHTYPHOW BOAOMOHN3UTENBHOW CUCTEMBI (BbIPABOTKN MM KOHTYPHOW 3aBEChI) C OTHOLLUEHWEM CTOPOH, PaBHbLIM
nnm mexee 10,

A
(o) =1~ o)

T

AN KOHTYPHOW BOAOMOHU3UTENBHON CUCTEMbI (BbIPAOOTKM UIM KOHTYPHOW 3aBeChbl) C OTHOLUEHMEM CTOPOH CBbILE
10 v anga kopoTkux (I < 2L) NUHENHbIX BOOOMOHU3UTENbHbBIX CUCTEM

r= 0,251 (3

ansa anuHHon (| > 2L ) nMHEeNHON BOAONOHN3UTENBHON CUCTEMBI (TPaHLLEN)
r=0 4)

8. 3HayeHue pagunyca aenpeccum rq Ans KOHTYPHbLIX Y KOPOTKUX NIMHENHBIX BOAOMOHN3NTENbHBLIX CUCTEM U YCTPOWCTB
cnepyeT MpuHMMAaTb paBHbIM paguycy obnactn unbTpaumu, Korga ee rpaHvua - KOHTYp NUTaHus — MOXeT ObiTb
NMPUHSTa KpyroBow GOpMbl, @ ANs APYIMX FPaHUYHbBIX YCroBMIM — no dopmynam Tabn. 2, Ans ONWHHBIX JIMHENHbIX
BOAOMOHN3UTENbHbIX CUCTEM U YCTPOWCTB - MO hopmyne

ra=L (5)

9. MNpu OBYCTOPOHHEM MPUTOKE K AMWHHBIM JMHEWHBIM BOAOMOHU3UTENbHBIM CUCTEMAM (yCTPOMUCTBAM) MPUTOK
NOA3eMHbIX BOL ONPEAENsAEeTCs pasferibHO C KaxOoi CTOPOHbI (B 3aBUCMMOCTM OT COOTBETCTBYHOLLUMX PacCTOSIHWNA A0
06nacTu NMTaHnsl) 1 CyMMUpYeTCs.



PacyeTHasa cxema

PacueTHasa chopmyna

BopaoHoOCHbIN cnow,
OorpaHnYeHHbIN 0gHOM
TIMHENHON rpaHuLel obnacTun
nuTaHus

r,=2L

BOAOHOCHbLIV cnon nveeT asa

[nsa rpaHuy a,a

ab <
L2 NMHeNHbIE B3aUMHO 2|_ L,
St neprneHauKynsipHbie rpaHuLbl +|_2
- (. a—obnactb nMTaHus [ns I’paHVI
- b—BogoHenpoHuuaemas
5
a =2, 2 s+ 1
a BOAOHOCHbLIV cnon nveeT asa Onsa rpaHmu a,a
ot napannenbHble NMHENHbIe L sin x|,
1 . rpaHuLbl L,
¥ < |- a—obnacTb NMTaHus ,El,nﬂ rpaHuy a,b
a b—BogoHenpoHnuaemas
p

_4 L,
ro=s Lo

-

HeorpaHnyeHHbIN BOOOHOCHLIN
CIon, NUTaHNe KOTOPOro
NpoUCXoauT 3a cHeT
MHUNbTpauum
NMOBEPXHOCTHbIX BOA
WHTEHCUBHOCTbIO P

k
r,=r+H »

i it
i,

; f
(Y R M S
L (s

HeorpaHnyeHHbIN BOOOHOCHbIN
CIon, cogepKallmi HanopHble
BOAbl, MUTaHNE KOTOPOro
NpouCcXoauT 3a cyeT
NpoTeKaHnsa BoObl U3
BblLLENeXaLlero cros

kh,h

d

r,=r+

ONPEOENEHME NPUTOKA NPU HEYCTAHOBUBLLUEMCB PEXXUME ®UINTbTPALIUU

Tabnuua 2

10. [Ina HavanbHOro nepuoga HEeyCTaHOBMBLLEIOCA pexunma (,uenpeccmn He gocTuraeTt obnactu I'IVITaHMFI) 3Ha4YeHne

yHKUMK NoHWKeHuss ® credyeT onpefensTb nNo gopmyrnam cxembl 1 Tabn. 3 Wnu NpUHUMATL PaBHLIM 3HAYEHUIO
BEMUUMHBI ®, onpeaenseMoMy no opMynaM YCTaHOBMBLUErocs pexuma (Tabn. 1), ucxogs us 3HadyeHuid paguyca

aenpeccuu rq, BbIYMUCNEHHbIX A1A COOTBETCTBYHOLLMX MOMEHTOB BpeEMEHU No cbopmyne

rd=r+1,5\/a

3HayeHne BENUYMHBI @ onpeaensieTcs onbITHbIM NyTeM Unu No chopmynam:

a:@. ap:ﬁ
c “g' c Me

(6)

B [anbHelLeM, Korga Aenpeccust 4OCTUTHET 06nacTy NMTaHusi, 3HavYeHUs OYHKUUM NOHWXKEHNS ONst onpeaeneHns
npuTOKa MNOA3EMHbIX BOO K KOHTYPHbIM M KOPOTKUM JIMHENHBIM BOAOMOHU3MTENbHLIM cucTemam no dopmyrne (1)
cnepyeT npvHUMaTb No doopmynam cxem 2—7 1abn. 3.

3HayeHusa npumeHeHHow B Tabn. 3 dyHkumm Ej (—n) npuBeaeHs! B Tabn. 4.

PacuyeTHas cxema

PacueTtHas ¢hopmyna

Cxema 1

M
4

HeorpaHnyYeHHbIN BOOOHOCHbIV CIoW

2
¢ - _ 1 E(_ XCS)
4n =" 4at
[ns ueHTpa CUCTEMbI Xcs=r
[na OQMHOYHOW CKBaXWUHbI Xcs=rh

Cxema 2

o= 417{5[ ‘)‘(;J *E( X+(Z+2'-)H

Tabnuua 3



-

BoOOHOCHBIV Crnow orpaHnyeH
NPSAMOMNMHENHBIM KOHTYPOM MUTaHUSI UNn
HEMNPOHMLIZEMbIM KOHTYPOM

3Hak "nnioc” cooTBETCTBYET
HenpoHnLaemMoMy KOHTYpY, 3HaK
"MWHYC"—KOHTYpY nuTaHns. [ns ueHTtpa
CUCTEMBI Xcs=T, X=0, y=0

Cxema 3
X

Q

Crnoii orpaHyyeH AByMsl B3anMHO
nepneHanKYNSPHLIMUA KOHTYPaMW, Kaxablii
13 KOTOPbIX MOXET BblTb KOHTYPOM
MUTaHUS UM HEMPOHWULLAEMbIM

Ons ueHTpa

CUCTEMBI
1 r’ L L+, L

" E[*Tat]iE[*; Bl a J*Bla
3Haku dyHKummM + E; cooTBeTCTBYIOT
BMAAM rpaHnL, BOAOHOCHOIO Cosi:
[+ - + -]—X, Z — KOHTYpbI NUTaHUS;
[++++]—X, Z — HenpoHMLaemble KOHTYpbI

[++--]—Xx — KOHTYp NuTaHus; Z—
HENpPOHMLI@EMbIV KOHTYP

Cxema 4

o

Crioli orpaHunyeH AByms napannensbHbIMU
KOHTYpaMu NMUTaHWS UM OOHUM KOHTYPOM
NUTaHUs, APYrMM—HENPOHULIAEMbIM

NS LeHTpa cucTeMbl
1 r’ L’ L.
ot Ei[—M}E[—at :g|-Le

3Hakn yHKUMK Ej COOTBETCTBYIOT: 3HaK
"NNC” —HENPOHULIAEMOMY KOHTYPY,
3HaK "MUHYC"—KOHTYpY NUTaHnA

Cxema 5

HeorpaHvyYeHHbIN BOOOHOCHbIV CIoW

N 2
18 Xa Q.
o-—— Y SE|- 22 o
4n ;8'5 sat )P0 =g

[Ins paBHOAEBUTHBIX CKBAXKUH

2
- _125[""‘], B X=X Yoo X

4n 4at

Cxema 6

BogoHoCHbIN crow orpaHuyeH
NPAMONMHENHBIM KOHTYPOM MUTaHUSI UNn
HEMNPOHULIAEMbIM KOHTYPOM

1 ) X:i sznhi
q’:*fn;&[ E|-a B~ 23}

3Hak "nnc” cooTBETCTBYET
HernpoHMLaeMoMy KOHTYpPY, 3HaK
"MWUHYC"—KOHTYpY nuTanus. [ns
paBHOAEOUTHBIX CKBaXXUH MPW rpaHuLe —
KOHTYP NMUTaHUSI U yCTaHOBMBLUEMCS

pexume —iln Kontm
“2n X,

TA® X = A Kt Xz - - Xan

o

Cxema 7

BopoHOCHBIV Criovi orpaHnyeH ABymst
nepneHaunKynsipHbIMU KOHTypamMu—
NUTaHWSA UM HENPOHULLAEMbIM

Kinton = N Kann1 Xennz+ * + Kenhn
1 = Xii X(Znhix
=22 B~ 4at B~ G )®

2 2
X'niz X‘nio
B - 4aht = 4aht )

3Haku pyHKUumM + E; cooTBETCTBYIOT
BVAAM rpaHnL, BOAOHOCHOIO CrOS:

[+ - + -]—X, Z — KOHTYpbI NUTaHNS;
[++++]—X, Z — HenpoHWLaemble KOHTYpbI
[++--]—X — KOHTYp nuTaHus; Z—
HEeNpPOHWLI@EMbIV KOHTYP

a)¢ _ 1. Xu mx*mt,mz

—In
2n “mt*mt,mo




b) o

Xy — CM.Cxemy

6

x

i N K, MX mt,mo
2n *mt*mt,mz

roe —=n .

th,mx - Xxmh1x Xxmh2x' i X"mhnx’

—n .

)(ml,mz - X"mh1z X"thz' o Xxmhnz‘

Xml,mo =X X"mh’\o X‘mh20' o X"mhno;

MpumeyaHue. MNpu onpegeneHnn YPOBHA B OfHOW U3 ,D,el7ICTBy}OLLI,VIX CKBa>XWH BeJIM4YMHa

Xh 4715 9TON CKBaXMHbI MPUHUMAETCS PABHOW €€ Paaunycy rh.

n Ei (-n) W (1, v) npu v
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 (0,007
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 (0,007
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. Mpw onpepeneHnm NpUTOKa NOA3EMHbBIX BOZ, K KOHTYPHOW UM KOPOTKOW NIMHEHON BOAOMOHN3UTENBHON cucTeMe
B TOSILLAX, CIIOXKEHHbIX U3 HECKOSIbKMX HEOLHOPOAHLIX CMIOEB, HEOrPaHUYEHHbBIX UMM OrPaHUYEHHbLIX C OAHOW CTOPOHbI
(MMetoLWMX OaHY NPSIMONMHENHYIO rpaHuLy), 3HaYeHUs OYHKUMM MOHWXEHWUA AN Crosi, U3 KOTOPOro Npou3BOAUTCS
oTKayka, criegyert npMHUMAaTh No oopmysam
ANs HeorpaHMYEHHOro Crost

4
ANsi Cros, OrpaHNYeHHOro C OZIHOW CTOPOHHI,
2
at X at X,
W —i—/—= JJ_rW = ]
Xs Valby) X Vb,
B 4r
3pecb 3Hakm "+" COOTBETCTBYIOT "MMOC" — HEMNPOHMLAEMOMY KOHTYpY, "MuHYyC"

dyHKumm V (1, v) onpeaenstoTcsa no

Tabn. 4

at

WES xcj
o X\,

Xes

at at
M= —unnn—;

CS

— KOHTYpY nuTaHus. 3HayeHus



Xees (10)

b onpegendeTcd Anda COoTBeTCTBYHOLMX pacYeTHbIX CXeM no cbopmynaM Tabn. 5

PacuyeTHasa cxema

PacueTHas copmyna

Cxema 1
= o
E:h L L= "Mt | Elll N _ kd
Ty |’}'r "_h _r"!" b, 9 hd
APl L’ill 9
Cxema 2
PP L K
~Ka hg~ §-~ 1 b _ d
T’Tll’:.l? T :71' d_
kha-ag . JI." 1}~ Heh,
(o)
Cxema 3
pmmapys yop 7 enyoy
J:LJLLA;. JIJJ‘LL
L b L[LLJ
Koo f * p\he he
“~Kgp Ry T~
NERBEBAMEANBARAR]
RPN L Y R

[nsa ueHTpa 1 KOHTYpa CUCTEMbI Xcs=T.

12. MNpu onpeaeneHWn npuUTOKa MNOA3EMHbIX BOA4 K OMMHHLIM NWHEWHbIM BOAOMOHU3WTENbHBIM CMCTEMaM Mo
dopmyne (1) 3HayeHns PyHKLMM NOHMKeHNs O BbIYMCASIOTCS No hopmyne

X Hz)jaj i F(

Tabnuua 5

P xcj
2./at (112)

Xes
2I2\/a

3HaveHunsa dyHkuun F (1) onpegensiotcs no rpadumky vept. 1.

F(d)
0SB

as4
050
046
042
038
034 H1
030
026 ReS
022

018F A
014
010
0,06 N

T
uns

002 susssssi] e 2o
0 REBBPUW BB at oY 2

YUepT. 1. 'pacuk pyHkunn F(n)

nEEEE

13. 3HayeHne PYHKUMM MOHWKEHMS NMPU PA3HOBPEMEHHOM MYCKE WM OCTAaHOBKE 3JIEMEHTOB BOAOMOHU3UTENBHOWN
CUCTEMBI, KOTAa Ha KaXaoM i-M NpoMexyTke BpemeHu Qi=const wu rpacuk pacxoga Q (t) nsobpaxaetcsi cTyneH4aTon
nuHVEeNn (Y4epT. 2), cnegyeTt onpeaensaTb ANs N-ro NPoOMEXyTka BpeMeHu no opmyne

-1

®- Z%(t t) (12)

ii=1 Qi

Q

Y% h 2 3
UepT. 2. CTyneH4aTbI rpadmk OTKauku



14. NpOAOMKUTENBHOCTL HEYCTAHOBUBLLETOCS PEXMMA AOMYCKAETCS NPUHUMATbL PaBHOW 3HAYEHMIO BPEMEHMU t , Mpu
KOTOpOM BbluMcngemMas no Tabn. 3  dyHKuMA noHwkeHnss @O [OCTUMHET 3HAYeHUsl, onpegenseMoro Ans
COOTBETCTBYHOLLMX CXEM U YCNOBUI NUTaHUA no Tabn. 1.

PACYET
CKBAXWHHbIX BOOONOHU3NUTENBbHbLIX CUCTEM

15. PacnonoxeHue BOAONOHU3UTENbHbBIX CKBaXWH, UX YACNO U 3arny6neHV|e cnegyet NnpuHMMaTb ncxogda U3 npuUTtoka
NnoA3eMHbIX BOA M HEOOXOAMMOro NMOHMKEHUST UX YPOBHA.

PacquHyro npon3BoaAnUTENIbHOCTb CKBaXXUH crieayeT onpeaendaTtb C y4eTOM NOJTy4eHHbIX ONbITHbIX AaHHbIX.

anI OTCYTCTBUM ONbITHbLIX OaHHbIX NPOM3BOAUTESIbHOCTb CKBaXXWMHbl OOMYCKaeTCA onpenendatb no SMHMpMHeCKOVI

dopmyne

q <400 r,vk (13)

16. lpu pacyeTe BOOOMOHU3NTENBHLIX CKBaXWH, NpeaBapuTenbHO 3afaBascb WX napameTpamu (rnybuHowm,
OMaMeTpoM U ANVMHOW CMOYEHHOW YacTu unbTpa) M pyKOBOACTBYSICb OMbITHBIMA AAHHBIMW, @ NPU UX OTCYTCTBUM -
dopmyrnon (13) , HeoGxoouMO onpeaennTb NPOU3BOAUTENBHOCTb OOHOW CKBaXKUHbI. Mcxoaoa M3 npon3BoAUTENbHOCTU
OHOW CKBaXWHbI U 0bLLEro NpuToKa NOA3EMHbIX BOA K BOOOMOHU3UTENBHOW CUCTEME HaMeYalT YMCIO CKBAXUH U UX
pacnonoxeHune, NPUMHMMas Ha Kaxagyl MX HUX NPUMEPHO paBHYK Harpysky. Npu aTom Heobxogumo npuvHUMaThL BO
BHUMaHWE OCOOEHHOCTW  [MAPOreosIorMYEecKNX  YCINOBUWA, a Takke YMEHblUeHWe C TeYEeHUMEM BPEMEHMU
NPOU3BOANTENBHOCTU CKBAXXWH NO Mepe cpaboTku ypoBHEN NOA3EMHbIX BOA U B pesynbTaTe MpoLecCoB Konbmartaumu,
KOppPO3UM 1 XMMUYECKOTO 3apacTaHusi hUrnbTPOB.

17. MNMpw NPUHATBIX PAcnonOXeHUN U NPOU3BOANTENBHOCTN CKBaXXUH HEOOXOAMMO NPOBEPUTL BENMNYUHBLI MOHWKEHNS
YPOBHS! MOA3EMHbIX BOA, B pacHETHbIX TOYKaxX Ha NIMHWM BOOOMOHU3UTENbHBIX CKBAXKWH U B CAMMUX CKBaXKUHAX

[MoHWXeHNa B pacyeTHbIX TOYKax MPU KOHTYPHBbIX W MUHENHbIX BOAOMOHU3UTENBHBIX CUCTEMAX CreayeT BblYUCHSATb
UCXOAst U3 3HAYEHUIN (PYHKLMKN NOoHWKeHua P, onpeaensembix no dopmynam cxem 1 n 2 1abn. 1 n dopmyne (1) npu
HanopHOM MOTOKe — HenocpeACcTBEHHO, Npy 6e3HanopHOM — nocne noAcTaHoBkK B hopmyny (1)

_2H-8

h
2

(14)

18. lNMoHwxeHne ypoBHSA NOA3EMHbIX BOA Ha NMHUW CKBaXWH onpeenseTtcs no gopmyne (1) no sHavyeHnsm & npu
Xes = I ANSA KOHTYPHBIX U Xcs = 0 ANSt IMHENHBIX CUCTEM.

CBA3b MeXay MOHWKEHUSIMU YPOBHEN BOAbl B COBEPLUEHHBLIX CKBaXMHAX WU Ha WX NMWHWM OIS HANOpHOro notoka
BblpaxaeTcs hopmynon

.9 15
S-S+, (19)
CBﬂab Me)KLI,y ypOBHFIMI/I BOObl B COBepUJeHHbIX CKBaXWHax N Ha X NMHUN onga 6e3HanopHoro noTOKa nMmeet BVIJZL]
2 2 2q ® (16)
yn - y\ k in
OpgauHaTa ypoBHS BOAbI HA NIMHUM CKBaXWH onpegensieTcs no opmMyne
_H_ 17
y=H-§ (17)
,D,J'Iﬂ COBEpPLUEHHbIX CKBaXXWH Nokas3aTeslb BHyTpEeHHEro dZ)MJ'IpraLI,MOHHOFO conpoTuBieHnsa
O, =D (18)
n C
1 S (19)
-~ 2: "2
n2nf,
,D,J'Iﬂ HecoBepLIeHHbIX NO CTeneHn BCKPbITUA BOAOHOCHOIO Closd CKBaXMH nMokasaTellb BHYTPEHHero

CbI/IJ'IpraLlI/IOHHOFO conpoTmeBneHna C y4eToM [OONOJSTHUTENbHOIo rmapognHamMn4eckoro conpoTuBrieHNna W©n3-3a
HEeMnoJIHOro BCKPbITUA BOOOHOCHOIO Crioa onpeaendeTca no cbopmyne

d>imp = q)c + q)com (20)
B HaMNOPHbIX yCNoBUAX
(L) (21)
b= 27, In(rh -e

roe e onpefensieTcs no rpaduky YepT. 3.



a)

B) . r)
L4 yapme o l4/haQ 14
v [FHHeF 1/h=04 12
10 1195 /=03 10
08 H<A 1/ . N\ 08
LI /h=QUTTS \
06 ,:'H W ﬁ/w*:uurzh 06
0e AHASHHH U/h=0 N 0
F4 -+ -+ 44
02 0.2
0 0
-0,2 A ;i -Q2
-04 -04

@ 0203064 0203040506078 Q9 o
h-L

‘-IepT. 3K pacyeTy ConpoTnBIIEHUA CKBaXXNH Ha I'VI}J,pOJ'IOI'VI‘-IeCKOVI HeCcoBepLUEeHCTBO
a, 6 - cxembl HecoBepPLUEHHbIX CKBaXXWH B HAarnopHoOM n 6e3HaI'IOpHOM nnacrax; a,r— Fpa(bVIKI/I Aana onpepeneHna e

B 6e3HanopHbix ycnosuax B dopmyrne (21) n npu onpegeneHnn 3HaveHns e no rpadumky vept. 3 cnegyet BMeCTO
3HaveHus Is noactasnsaTe br u BMecTo 3HaveHus h nogctaBnsaTe Y.

lMpn pacyeTe cucTtem M3 HeCOBEPLUEHHbIX CKBaxMH B dopmynbl (15) n (16) cnegyeT BmMecTo 3HadveHus P,
noactasnATb Dimp.

19. lMpu BbIGPaHHLIX Yucne, pacyeTHOW MPOM3BOAMTENBHOCTU M PACMONOXEHUN BOLOMOHU3UTESNbHBIX CKBaXMWH
rpynmnoBon cucTembl criegyeT NpoBepuTb AOCTUXKEHWE TpebyeMOoro NMOHWXEHWS YPOBHSA MOA3EMHbIX BOA B PacyeTHbIX
TOYKax M B CAMMX CKBaXKMHAX MyTeM CYMMUPOBAHUS OEACTBUMA KaXKO0WN CKBaXMWHbI B OTAENbHOCTU:

@7)

S= kithufl

3HayeHna PyHKUMI NOHWKEHUst AN pacyeTHbIX TOYEeK BHE CKBaXMHbl onpeaenstotca no dopmynam tabn. 6, a B
COBEPLUEHHOW CKBaXXMHE OT ee COBCTBEHHOro AencTBua — no cpopmyne

f, =01 Sgln% (23)

h

lMpn pacyeTe cnCTEM U3 HECOBEPLLEHHBIX CKBaXWH NO hopmynam (21) — (23) 3HaveHne PyHKLUMN NOHNKEHUS Mimp
BXOOWT B BblpaeHWe pacyeTHOro Paguyca rhe, COBEPLUEHHON CKBaXWHbI, 3KBUBANEHTHON MO AebuUTy AeNCTBUTENbHOM
HECOBEPLLEHHOW CKBaXXMHE:

fe=ar,; a=g o 24)

PacuyeTt npounssogutcsa Kak Ons COBEPLUEHHbIX CKBaXWMH C NOACTaAHOBKOW B dpopmyrny (23) BMeCTO Iy BEMNUYUHBI
pacyeTHOro paguyca rne ,.

20. OkoHyaTenbHasi rnybvHa CKBaXKMH U rMyOUHA MOrpy>XeHUs1 CKBaXXMHHOIO Hacoca, a Takke AMaMeTp U AfvHa
dunbTpa yCTaHaBMMBAKOTCA Ha OCHOBaHWM onpefeneHHbIX rno nn. 18 u 19 noHwXeHWn n OTMETOK YPOBHEN BOAbl B
CaMMX CKBaXKMHaX.

Onsi pnutensHoro cpoka cnyxobl uUnbTP, Kak NpaBwuno, cregyeT pacnonaratb HUXE YPOBHSI BOObl B CKBaXWHE.
Mpn cooTBeTCTBYOWEM OGOCHOBaHUM OOMYCKAETCSl MCMOMb30BaTh BOAOMOHU3NTENbHBLIE CKBAXKMHbI C HE3ATOMMEHHBIM
UNLTPOM, Hanpumep, Ha KOHEYHOM 3Tarne Mpu MOHWXKEHWUM YPOBHSA BOAbl A0 BoAoynopa. B atom cnydae npu
onpegeneHun AOnuHbl OEWCTBYHOLLEA (CMOYEHHOM) 4YacTu dunbTpa crneayeT y4yuTbiBaTb BbLICOTY BbiCauyMBaHUS,
onpeaensoLLyo ypoBeHb BOAbl 38 CKBaXXWHOMW, W BbIYNCNATL ANVHY AENCTBYIOLLEN YacTu HesaTonneHHoro cdpunbtpa |,
M:

ANS COBEPLUEHHbIX CKBaXMH — MO hopmyne

(25)
Y,

[LNSi HECOBEPLLEHHbIX CKBaXWH B (hOopMyIy (25) BMECTO TeYeHMUs BENUYUHBI Yh, CNiedyeT NoAcTaBnsTb by
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YepT. 4. Mpadmkun dyHKuMn Q (1, v) n Q1 (1,v)
PACYET TPYBYATbIX U TANEPENHBLIX OPEHAXEN

21. MNpw npyHATON rMy6uHE 3anoXeHWs KONbLEBOro ApeHaxa NPUTOK NOA3EMHbIX BOA K HEMY criedyeT BblMCNATb
no ¢opmyne (1) u popmynam cxem 3 n 4 Tabn. 1.

OT0 e 3HayeHue Benu4YMHbl MPUTOKa criegyeT NpUHMMaTh NPy ONpeaeneHnn NOHMKEHNS YPOBHEN NOA3EMHbIX BOA
cornacHo n. 18 B To4kax, ABMNSLNXCA BHELLUHUMU MO OTHOLLEHMWIO K KOHTYPY ApeHaxa.

22. MNMoHwxeHne ypOBHSA NOA3EMHbIX BOA B LEHTPE KOMbLEBOro ApeHaxa npu 3afaHHOW rnyobuHe ero 3anoxeHusi, a
Takke Tpebyemylo rnyOGuMHY 3anoXeHWst KONbLEBOrO ApeHaxa Npu 3a4aHHOM MOHWXKEHUW B €ro LEHTpe crnegyeT
onpeaensiTb U3 ypaBHEHNS

o PM[j _Pﬁgﬂnﬁ} (26).
S MHfmJ%xl Sy Yy,
Ona cxembl 3 Tabn. 1 y=h; ans cxembl 4 TOM xe Tabnuupl yj=H - Sy ;
LN PR N S § @)
"’[y.’yj Q[y.] (pZ(yJ

3HaueHns YHKLUIA r , rdJ [r]
‘Pm (pz(y. "y

onpeaensalTcs COOTBETCTBEHHO MO rpadukam Yepr. 5.
YpaBHeHue (27) cnegyeT pewaTtb NoA460pOM unm rpaddnyeckm.

Ta6bnuua 6
PacuyeTHas cxema PacyeTtHas doopmyna
Cxema 1 Xi Xi
s 2 2
rd + rz - Xcs r\ + Xh
d

ql' f=0.159In X,

B cnoe ¢ KpyroBbIM KOHTYPOM NUTaHUs!

Cxema 2 2 2
VAl -4l x+ X,

X f=0.159In

1\_‘ ; Iy 2 X UMEET NOoNnoXunTerbHble 3Ha4YeHne, ecnn

Touka M HaxoguTtcs Mexay CKBaXXMHOW 1
o6nacTblo NMTaHus

B nonyorpaHuieHHOM croe (C o4HUM
KOHTYPOM MuTaHust)
1-ckBaXMHa; 2-o6nacTb NUTaHus

Cxema 3 f:Q(X;2Ih+ZJ—Q[X;Z];
bst bst bst bst




-—
- " [ " X z 2 Ih —-Z
*M(x, M=7—; Vv=1—Unv= .
g 'll— X bst bst bst
] = PyHkumsa Q(1,v) onpeaensieTcs no yeprt. 4
77
B nonocoo6pa3Hom cnoe ¢ ABymMs
KOHTYpaMmu NUTaHusi
1-ckBaXkuHa; 2-0611acTb NUTaHNUs
Cxema 4 . Q(X-I"+Z} Q[X-Zj-
= 1 71 - 1 7|7 £
_‘—L_&_—_ bst bst bst bst
*M(xz) X |h+z Ih_z
& X M=7i—; Vv=—FT—WUnv=-——.
. bst bst bst
PyHkumA Q(M,v) onpeaenseTcs no yeprt. 4
B cnoe mexay obnacTbio NnuTaHus n
HenpoHMLaeMon rpaHuuen
1-ckBaXkuHa; 2-0611acTb NUTaHNUs

a) R
5}'1:
i
3H I
2 HHT
T 1 ;
: o s 20 -
0 = S S==aa= T W
e I T

d) 4,
‘I
2 121 O
i iRnas-sosama
0”“ 1oH-H20 1 )| 1 s, _‘:I_
Free Y
_1’
rvzl'i)

23. lNpw 3agaHHON rMybrHe 3anoXeHWs NIMHEMHOro ApeHaxa NPUTOK NOA3eMHbIX BOA K HEMY crieayeT onpeaensTb
no copmyne (1) n dopmynam cxem 5 n 6 Tabn. 1, a ypoBeHb NOA3EMHbLIX BOA B TOYKax Ha PacCTOSHMM X OT OCU
NVHEHOro ApeHaxa - No ykasaHnam n. 17 NCXoAsa 13 BenuYuHbI MPUTOKa, BblYMCieHHon no copmyne (11).

24. lNpw 3agaHHOM TpebyeMOM NOHWXKEHUN B TOYKE HA PACCTOSIHUM X OT OCU NMMHENHOro ApeHaxa cnegyeT BHavane
onpedenuTb MPWUTOK NOA3EMHbIX BOA K Hemy no dopmyne (1) n dopmynam cxembl 2 Tabn. 1, 3aTem, mcnonb3ays
opmyrnbl cxem 5 n 6 Tou e Tabnuubl, onpegennts Nogbopom HeobxoauMYIO rIyOGUHY 3anoXeHUs NMHEVHOro ApeHaxa

25. bykBeHHble 0603HaueHus1, Bxogdawme B opMyribl. MpUBeAEHbI B CMPABOYHOM MPUMOXEHUN 3.

NPUNOXEHUE 2
Ob6s3amenbHoe

NMPOEKTUPOBAHUE BOOAOMNOHU3UTENbHbLIX YCTPOUCTB
BOOONOHU3UTENBbHbIE N HABJMIOAATEJIbHbIE CKBAXXWHbI

1. [na onpegeneHusi KOHCTPYKUMW BOAOMOHU3UTENbHbIX CKBaXMH B MPOEKTE AOMKHbl ObiTb BblGpaHbl Cnocob
OypeHua n Tpebyemoe kpenneHme ckBaxkmH obcagHbiMu TpybGamu.

[lonyckaeTcsi npegycmaTpuBaTte BypeHne CKBaXKWH C MMHUCTONM NPOMbIBKOV B Mpefenax HeApeHupyembixX Croes, a
Takke B npegenax ApeHnpyemblx BOOAOHOCHBIX CIIOEB B TEX Cly4asix, KOr4a onblTHbIM NyTeM Aoka3aHa 3hDEKTUBHOCTb
nocrneaytoLei pasrnmH1M3aumm CKBaXuH.

InameTp OypeHuss cKkBaXuwH noa (PUMbTPOBYH KOMOHHY criedyeT MNpuvHUMaTb MO  HapyXHOMY AuameTpy
npeaycMOTPEHHON NPOEeKTOM UNbTPYHOLWEN 0BChINKM.

B komnoHHax o6capHbix TpyO, NMpeayCMOTPEHHbIX Ha Mepuog 3KChfyaTauuMu CKBaXKUH, BEpPXHU obpes kaxaou
ocTatoLerics obcagHon TpyGbl AOMmKeH ObiTh Bhille GalMaka npeablaywen Tpybbl He MeHee Yem Ha 3 M npu rnyGuHe
CKBaXMWHbI 40 50 M He MeHee YeM Ha 5 M - npu GonbLuen rnybuHe CKBaXMHbI; KOMNbLEBOW 3a30p MeXay TpybaMu JomKeH
ObITb 3aLLEMEHTUPOBAH (Tak Xe, kak Bce 3aTpyGHOEe NPOCTPaHCTBO ocTatoLeica Tpybbl) Unun 3agenaH canbHUKOM.



[Mpy nNpoekTMpoBaHNM BOAOMOHU3NTENbHBLIX CKBaXWH B MOA3EMHbIX BbipaboTkax credyeT npeaycmatpuBaTb WX
OypeHne ¢ npuMeHeHWeM YCTPOMCTBA, UCKIoYaoLWero npopbiB NOA3EMHbIX BOA4 B BbipaboTku. B msArkux nopopax npu
cooTBeTCTBYIOWEM OOOCHOBaHWM [JonyckaeTcs npedycMaTpuBatb YCTPOWCTBO CAaMOW3MUBAIOLIMXCH CKBaXKMH U3
NnoA3eMHbIX BbIpaboTok nyTem 3abuBku Mnu 3agaBnuBaHns unbTPOBOW KOMOHHLI Ha Tpebyemyto riybuHy.

2. [Ons BOOOMOHM3UTENBHBLIX CKBaXWMH crnegyeT npegycmatpusatb  TpybyaTtble, KapkacHO-CTEpXHeBbIE,
rpaBUTaLMOHHbIE, KOP3MHYaTbIe, KOXYXOBble 1 BMoYHble PUNBTPLI NN NPOEKTUPOBAaTL BOAONPUEMHYIO YacTb CKBaXMHb!
©e3 ycTaHOBKM B Hel (hunbTPoB MCxoas u3 TpeboBaHun Tabn. 1

Kaxxgoe dunbTpoBoe 3BEHO AOMKHO MMETb NacnopT 3aBOAA-U3rOTOBUTENS C yKa3aHWeM BCeX ero TeXHUYeCKuX
OaHHBbIX.

[Mpy HEBO3MOXHOCTY NOMyYeHUs OULTPOB 3aBOACKOrO M3rOTOBMEHMS HA HUX AOSKEH OblTb BblAaH creumanbHblv
NpoeKT, pa3paboTaHHbIV NPOEKTHON opraHm3aumen

®unbTpbl 4OMKHBI 06nagaTe AOCTATOMHOW MPOYHOCTLIO, ObecneunBaloLer X HopMmanbHylo paboTy B CKBaXWuHe, a
TakKe COXPaHHOCTb MpU MOHTaxe W TpaHcnopTupoBaHuW. [lpoekTMpoBaTb WX cregyeT B aHTUKOPPO3MOHHOM
NCrosiHeHUn

CoepaunHeHne UNbLTPOBLIX 3BEHLEB MeXAy CObOoN, a Takke C OTCTOMHMKOM M HaadUNbTPOBLIMU TPy6aMu [OMKHO
ObITb, Kak NpaBuno, pe3bL0oBbLIM.

3. MNepdopaunio TpyG cnegyeT npegycMmaTpvBaTb B BMAE KPYIMbIX OTBEPCTUA wnu wenen. BopgonpuemHbie
MOKPbITUA TPYBYaTbIX U KAapPKaCHO-CTEPXHEBbLIX (DUNBTPOB CreayeT BbIMOMHATL MPOBOMOYHLIMU, HABUTLIMW MO Cnivpanmu
C 3afaHHbIM MOCTOSHHBIM LUAroM, ceTyaTbiMM WM W3 MPOCEYHOro CTanbHOrO NWUCTa C PasnNMyHbIMU  TUMamu
nepdopaumm (,MoCTOM", KPYrfbIMU OTBEPCTUAMMU, LLENAMU U T 4.) .

4. CkBaxHOCTb GOKOBOW MOBEPXHOCTM TpybyaTbix MNbLTPOB AOMkHa ObiTb nopsaka 18—25%. BOAONPUEMHOrO
MOKPbITUSA N3 NPOBOIOYHOM 0OMOTKM MNu (NpoceyvHoro nnucra — nopsgka 30—60 %.

Pasmep npoxodHbIX OTBEPCTUA BOAOMPUEMHOIO MOKPbLITUSA, @ MpWU €ro OTCYTCTBMM — OTBEPCTU WNK Lenewn
dunbTpa AomKeH ObITb paBeH cpegHeMy anameTpy Yyactul dimi Npuneratowe Nopoabl Mnv obCbInku.

5. B kayectBe maTepmana oOGCbiNkyn (UALTPOB credyeT MPUMEHATb OTMbITbIN MECOK U TpaBUi UKW NecyaHo-
rpaBuiHbIE CMECH, a TakKe NPOAYKTbl APO6NeHNs N3BEPXKEHHBIX UMW NPOYHBIX 0CaA0YHBLIX NOPOA, C YAENbHbIM BECOM He
MeHee 20 kH/M® (2 Tc/M®) 1 BpeMEeHHBIM COMpPOTUBIIEHUEM CXaTUIO He MeHee 60 Ma.

MaTepuan o6cbinku fomKeH ObITb NNOTHLIM, HEPACTBOPUMBLIM B BoAe, CBOOGOAHLIM OT COMEBLIX NPUMECEN.

6. paHynomeTpnyeckmMin COCTaB MecYaHo-rpaBMNHOM OOCKIMNKM, YACNO CrioBa M MX TONWMHY cnegyet noabupartb
ncxopsn u3 TpeboBaHu Tabn. 2

Yknagky obcbinku cnegyeT npegycmatpusBaTb Ha 2-10 M Bbile BepxHeW KPOMKM bunbTpa B 3aBUCUMOCTM OT
rMyOuHbI CKBaXXMHbI N BbICOTbI y4acTka (OubTPOBOW KOMOHHbI, MepeKpbiBaeMoro obChInKon.

7. NMecyaHo rpaBuiHble OOCHIMKM YLUMPEHHOrO KOHTypa [AonyckaeTcs npeaycMatpvBaTe B MENKMX Neckax B
BOAOMOHN3NTENBHbIX CKBaXUHAX, OypeHne KOTopbIX NPOEKTMPYeTCs yaapHO-KaHaTHbIM Cnocobom.

OpHOCNOMHY0 OBChINKY YLUMPEHHOrO KOHTypa paspeluaeTcsi MpoekTMpoBaTb C yY4eTOM YCTPOWCTBA €e OJHUM M3
cneayrLmx cnocobos:

NMPOKaYKON CKBaXXMHbI 3pNNAPTOM C OOHOBPEMEHHOMW YKMadKoW MecvaHo-rpaBMMHOTO MaTepuana u NnoagbeMoMm
ob6caHOM KOMOHHBI;

norpyxeHnem punbTpoB C KOHYCOM;

C NMOMOLLbIO BCMOMOraTerbHbIX CKBaXWH;

npuMeHeHvem ans ypeHns paclumputenen.

8. B KOHCTPYKUMU BOAOMOHU3NTENBHOW CKBaXMHbI JOMKHa ObITe NpedycMoTpeHa punbTpoBasi KONOHHa, CocTosLas
u3 rnyxux Tpyb, nmepekpbiBalOWMX HEYCTOWYMBbBIE, HE OTAalwWme BoAdy crou, unbTPOBbIX 3BEHBEB, OroMoBKa U Npu
HeobxoAMMOCTM - OTCTOMHMKA MNK BbiMycka. [nameTp punbTPOBON KOMOHHBI OOMMKEH YAOBMETBOPSATE TpeboBaHUsM
MOHTaXa W [eMOHTaxa Morpyxaemoro B Hee 0060pyaoBaHMs, B 4aCTHOCTM HACOCOB (eCcrnv OHW MNpeayCMOTPEHbI
NpoeKToM) 1 NpMbopOoB, N MPOoNycka pac4eTHOro pacxoda BoAbl.

dunbTpbl (cornacHo Tabn. 1) Heo6xoaMMO NpegycmaTpyBaTh B KaXXAOM BOAOHOCHOM CIloe, U3 KOTOporo TpebyeTtcs
oTbop BOAbI, @ TaKke B 30He BOAOMNOrIOLEHMS. Y1ncno 3BeHbeB (UNbLTPOB YCTaHaBMMBAETCH PACHETOM.

OTCTOMHWK AOMKeH ObITb NPeAyCMOTPEH B KaXKAOW CKBaXXMHE, B KOTOPOM BO3MOXHO OCefaHve yacTuy,

Ta6nuua 1

Bua BogonpremMHOM YacT CKBaXWH O6nacTb NnpuMeHeHUs

1 CkBaxuHbl He obopyaoBaHHble hunbTpom | MpoyHble TpelMHoBaTble CKanbHble Nopoabl, B
npeaenax KoTopblX HET ONAaCHOCTU BbIBANOB U BblIHOCA
3anuBaloLLEro TpeLnHbl Mateprana B nonocTb
CKBaXWHbI, MPY pacrnonoXeHUn CKBaXXMHHOro Hacoca
BbllLE He3aKpenneHHON YacTu CKBaXKWHbI UNW B
ckBaXxwvHe, pabotatoLelt 6e3 Hacoca; CKBaXWHbI C
YLUIMPEHHOW BOAONPUEMHOI MONOCTbI0, 06pa3oBaHHON
B pesynbTaTe BbIHOCA NOPO/bl U3 BOJOHOCHOTO Cros

2.Tpy6uatble punbTpbl— TPYBbI € kKpyrnoi | TpelumHoBaTble ckarnbHble U KpYMHOOGNOMOYHbIE

unu wenesoii nepcopauyei 6e3 06CbINkM 1 | Nopoabl NPy OTCYTCTBUM ONAcHOCTU BbIHOCA MPYHTOBOMO
BOZJOMNPUEMHOTO MOKPbITUS maTepuana w3 TpeLuuH; Npu Haanexallem
06OCHOBaHWY - TPaBENUCTbIE MPYHTbI




3. TpybyaTble punbTpbl C BOAONPUEMHbBIM
MOKPbITUEM M3 NPOBOMOYHON OBMOTKY,
LUTaMMNOBaHHOTO NUCTa C OTBEPCTUAMMU WU
ceTku, a TaKke hunbTpbl 13
LUTaMnoBaHHoro nvcta 6es onopHoro
kapkaca, 6e3 obcbInku

Mpyv Hapnexalem 060CHOBaHNUM — KPYMHbIE W
rpaBenuCTbIe Necku, KPYMHOOBIIOMOYHbIE U
TpeLMHoBaThIe ckarnbHble NopoAbl NPy OTCYTCTBUM
0MNacHOCTH BbIHOCA NECYAHOro MaTepuana B CKBaXUHY

4. To xe, C necyaHo-rpaBUHON 06CbINKOW

Mecku v apyrve ropHble NOPOZbl NPU ONacHOCTM
BbIHOCA METKMX YaCTUL, B CKBAXKUHY

5. KapkacHo-cTepxHeBble (unbTpbl C
BOAOMNPUEMHBIM MOKPLITUEM MO Mo3. 3

Mo na3. 3 Npum ycrnoBuM pacnonoXeHnst CKBaXXUHHOMO
Hacoca Hag (UNbTPOM, a TaKKe B CKBaXMHAX,
paboTatowmx 6e3 Hacoca

6. To xe, c nec4yaHoO-rpaBUNHOM OBCHINKOM

Mo no3. 4 B ycnoBuWsiX pacronoXeHnsl CKBaXXUHHOIO
Hacoce UM (hUIbTPOM, a TaKKe B CKBaXWHAX,
paboTatoinx 6a3 HacocoB

7. I'paBUTaAUMOHHBIE DUNLTPbI
KOJIOKOMbHOrO MU 30HTUYHOTO THMNa

Meckn cpeaHen KpynHOCTH

8. KopauHyatble 1 koxyxoBble hunbTpbl

Ycnosus, B KOTOPbIX, cornacHo TpeboBaHusm Tabn. 2,
HeobxoaMma OByXcrnoiiHas obcbinka U B KOTOPbIX
co3faHuio 06CbINKN HENOCPEeACTBEHHBIM NOrPyXeHneM
B CKBaXWHY Nnecka v rpaBusi NPEnsiTCTBYIOT HANopHbIe
BOAb!

9. BnoyHble punbTpbI

Mpumevanwii :

1. TMpumeHeHne dunbTpoB 6e3 06CbInky AonyckaeTcs, eCnvi BO3MOXHOE MPU 3TOM 06pyLLEHNs
TOPHbIX NMOPOA HEe BbI3bIBAKT OCMOXHEHUS Ha NpUNeraroLLe TeppuTopun.

2. B npoekTax fonyckaeTcsi npegycMaTpyBaTh UCMONb30BaHWe AN PunbTPOB BOAONOHUSUTENBHBIX
CKBaXXWH BOJIOKHWCTbIX MaTEpUarnoB, CTaTUYECKUX TKaHel 1 ApYrvx MaTepuaros, OTBEYatOLLMX
Tpe6oBaHWsIM HEOGXOAMMOTO CPOKa CIYXObl CKBaXKUHbI.

3. Kak npusuno, cnegyet npegycmatpueaTb (UnNbTPbl 3aBOACKOrO U3rOTOBMEHNS

KpynHble Necku 1 rpaBuUitHO-raneyHNKoBbLIE OTIIOXKEHNS
NPy OTCYTCTBUM B NOA3EMHbIX BOAAX KONbMaTUPYHOLLIMX
XMMUYECKUX obpasoBaHuin

MapameTpb! 06ChLINKK

TpeboBaHuAa K napameTpam

cnosi o6CbINkK 1 camon nopofbl nnn

0GCbINKM NPU e€e YCTPOICTBE:

BOZOMOHU3NTENBHOW CKBAXWHbI

dunbTpa Unu AByXCrouHy!o.

COOTHOLLEHWE 3HaYeHNI CpegHuX gnameTpos
vYacTuy maTtepuana npunaratoulero K nopoge

nocnegywuiero 1 npegbiayuiero cnoes 0o6CbInKn

PaBHOSepHMCTOCTb MaTtepuana Kaxgoro crnosa

rMapaBnM4yeckMM cnocoboM unm yknaakom B d . 5
KOXYX d.

nytemM cbpoca no 3a3opy Mexay punbTpom u d. <3
CTEHKaMU CKBaXMHbI d,
TonwmHa ogHoro cnost o6cbInku unbTpa

u A q-) P tfm 2 30 dup”tfm z 025 dfil

Mpumeyanwe. Mpu nepeceveHn PUNLTPOM HECKONBbKMX BOAOHOCHBIX CIIOEB 1N
npocnoek MaTepuan oaHOCMONHON o6CbINky crieayeT NoadupaTb Mo HaUMEHBbLLEMY
3HaYeHUto dg me ONpeAeneHHOMY Npu rPaHyNoMeTPUYECKOM aHanuse BCEX OTOBPaHHbIX
06pasLoB Nopofbl, HO C COBMIOAEHNEM AJA KaXA0ro NepecekaeMoro

cnosi ycnoust dime > dgmt. ECn 3HaUeHWs dg me Pa3nmUyYHbIX BOAOHOCHBIX CIOEB
HaCTONbKO OTNNYAOTCS Mexay COGOM, YTO 3TO YCIOBMUE HEBBLIMOMHUMO, TO crieqyeT
npefycmaTpuBaTb OOHOCMONHYIO OGChINKY C pasnMyHbIMU 3HAYEHUAMU d1 mt NO BbICOTE

< d1,mt d2,mt

prHTa. ,D,J'IVIHy OTCTOMHMKA cnegyetT HasHa4daTb B 3aBUCUMOCTU OT KOJIMYeCTBa OXnaaemMblX 0CaakoB HYaCTuUL, TOPHbIX
nopop, HoO He MeHee 2 M. CKBaXXWUHbI C OTCTOMHUKOM OOJMKHbI ObITb OOCTYNHbI ANA OYNCTKA.

9. [Ina oTkaykn BOAbl M3 BOOOMOHU3UTENbBHLIX CKBAXWH, Kak MpaBuno crnegyeT npegycMatpuBaTb CKBaXKUMHHbIE
HaCOChblI.

Mpn Hagnexawem obocHoBaHUK OonyckaeTca npoeKkTnpoBaTb 060py}J,OBaHVIe BOAOMOHU3NUTENbHbIX CKBaXXWH
3pﬂM(bTaMI/1, rmapoanesatopamMiu, NopLHEBbLIMY HACOCaMW.



[ns OTKaykn XMMUYECKMN aKTUBHBIX N TepMaribHbIX BOA, HAacoChl criefyeT NPUMEHATb B XUMUYECKU- U TEPMOCTONKOM
UCMOSTHEHUSX.

Mpn pasmelleHnn B CKBaXuMHe Hacoca C MOrPYXHbIM driekTpoasuraTenemM Hwxe unbtpa cnegyet
npegycMmaTpmBaTb YCTPOMCTBO B BUAE OTKPLITOrO CHU3Y KOXyxa Ana obTekaHus (C uUenbl  OXnaxaeHus)
anekTpoasuraTens oTka4msaemown BOLOW, eCrv TakoB YCTPOMCTBO He NpeayCcMOTPeHO KOHCTPYKLMEN Hacoca.

Mopava Hacoca npu Tpebyemom Hanope JorkHa COOTBETCTBOBATL MPOU3BOANTENBHOCTU CKBaXUHDI.

10. CkBaxwuHbl, 0DOOpyoOBaHHble HACOCOM, [AOMKHbl OblTb CHabXeHbl MaHOMETPOM, 3aABMXKKOW, 06paTHbIM
KnanaHom, kpaHom Ans otéopa npo6 BoAbl, BOAOMEPHbLIM YCTPOMCTBOM, Mbe30MeTpaMu Unu gatyvkamun Ans 3amepos
YpOBHEWN BOAbI B (pMNbTPOBOW KOMOHHE U B 3aTpyOHOM NpOCTpaHCTBE (B CMCTEMaxX BOAOMOHU3UTENbHBLIX CKBaXWH,
paboTaloLmx B OANHAKOBbLIX YCIOBUSX, AOMYCKaeTCs YyCTaHOBKa Mbe30MeTPOB B O4HOM 13 10 CKBaXWH).

Mpu oTcyTcTBUN HEobxoanmocTn B unbTpe (cornacHo Tabn. 1) cnepgyeT npeaycMaTpyBaTh KpenneHne CKBaXuHbI
rnyxov Tpybou OT MOBEPXHOCTM A0 rMyBVHbI HE MEHee YeM Ha 2 M Hbke Hacoca.

11. MpnM  NPOEKTMPOBaHWM  3NEKTPOCHABXEHMS CKBaXMHHbIX HAcoOCOB Heobxoammo cobniogatb TpebosaHuA
Mpasun yctponcrea anekTpoyctaHoBok LLYJ), ytBepxaeHHbix MunaHepro CCCP. Mo HapgexHOCTH aneKkTpocHabxeHus
CKBaXXWHHbIEe HacoCbl OTHOCATCA Ko |l KaTeropum.

OnekTpocHabXeHWe  CKBaXWMHHbIX HAcoOCOB  crnegyeT npegycMaTtpuMBatb  OT  CaMOCTOATENbHbIX — FIMHWUIA
anekTponepenayun.

12. [nAa HacOCHbIX YCTAHOBOK BOJOMNOHU3UTENbHBLIX CKBaXWH, Kak npaswuno, cnegyet npegycMaTpusaTh
aBTomaTtm3aumio paboTbl 060pygoBaHMSA B 3aBMCMMOCTM OT YPOBHS BOAbI B CKBaXXMHAX C CUrHanu3aumen o6 aBapuiHoOM
OTKIIIOYEHUN Ha OUCNEeTYEePCKUA MYHKT, Npy HeobXOAMMOCTU MEePUOAMNYECKOTO BKITHOYEHUS M OTKIMIOYEHWS HAacOCOB —
ONCTaHUMOHHOE ynpasneHue.

13. Bbinyck 13 CKBO3HOro chunbTpa AormkeH 66T 060pyaoBaH 3a4BUXKKON U MAHOMETPOM.

14. B npoekTe CaMOM3NMBAaKOLLENCA CKBaXKUHbI AOMKHbI OblTb MPeayCcMOTPeHbl MEPONPUATAS NMPOTUB NPOPLIBOB MO
3aTpybHOMY (3a OUNBLTPOBOIN KOMOHHOW) MPOCTPAHCTBY. YCTbe CaMON3NMBAIOLLIENCS CKBaXUHbI CriedyeT NPoeKTnpoBaTth
HVKe OTMETKM, [0 KOTOpOMn TpebyeTca MOHWM3NTL YPOBEHb HaMOPHbIX BOA. MI3anuB 13 ycTba criegyeTt npegycmartpusath B
BOOOOTBOASALLME NOTKM, TPyOONpoBOAbl N CUPOHHBIN KONMEKTop.

YcTbe camomanmnaaroLLencs CKBaXuHbl B NOA3EMHOMN BbipaboTke A0MKHO ObiTb 060pyA0BaHO 3a4BUXKON.

B nydyeBbix BoAo3abopax camomsnmBaloLMecs CKBaXKWHbl criegyeT npedycMaTpuBaTb BO BCEX COSIX, B KOTOPbIX
TpebyeTca BOOOMNOHMKEHNE. YMcno rHesa B CTeHKe konogua AOMmKHO ObiTh B 1,5— 2 pasa Gonblue pacyeTHOro ymicna
ny4yen.

15. BakyyMHble CKBaXMHbI cnefyeT npegycmatpmsatbh C repMeTUYEecKon KPbILLKOW M canbHUKaMu Ans yrnnoTHeHUs
MECT nepeceyeHnss C Hel BCeX 3reMeHToB obopygoBaHus, npedycmatpuBaembix N 10. BakyyMHble CKBaXWHbI
OONOMHUTENBHO AOMKHbLI BblTb 060pPYAOBaHbI BakyyMMeTpOM, AaTyMkaMu YPOBHEW M YCTPOWCTBOM ANSA M3MepeHus
ONHaMUYECKOTO YPOBHS.

B npoekte Heobxogumo npedycMaTpuBaTb repMeTm3aumio MydpTOBbIX COEAUHEHUA (DUMBTPOBBLIX KOMOHH U KX
LIEHTPOBKY B CKBa)KUHaX.

Ona otbopa Bo3dyxa M3 BaKyyMHbIX CKBaXWH criegyeT npedycMaTpuBaTb YCTAaHOBKY BaKyYMHbIX HAacoCOB WM
IKEKTOPHBbIX YCTPOMCTB. [lpn 3TOM [OOMyckaeTcs NMPUMEHEHWE CUCTEM, OCHOBAHHbIX HA MCMONb30BAHUM HACOCHBLIX
arperartoB flerkux UrnounNbTPOBbLIX YCTAHOBOK BaKyyMHOIrO BOAOMOHMKEHMS.

16. OronoBku 1 HapyxHoe obopyfoBaHMe BOAOMOHU3NTENbHBIX CKBaXWH AOMKHbI ObITh 3alUMLLEHbl OT NOBPEXAeHWS
1 3aCOpeHus.

17. Mpu ncnonb3oBaHuM OTKauMBaemomn BOAbl AN BOOOCHaOXEHUS KOHCTPYKUMS BOAOMOHU3UTENbHBLIX CKBaXWH
[OrMmkHa ynoBneTBopsATb TpeboBaHuam CHull 2. 04. 02-84.

18. B npoekTte crnegyeT npeaycmatpuBaTb pe3epB BOOOMOHU3UTESNbHbLIX CKBaXWH, B TOM 4ucrne obopydoBaHHbIX
Hacocamu, B pa3mepe 8o 20% mx obuiero yncna, onpeaerieHHOro pac4yeTom.

19. KoHCTpyKumsa HabniopaTenbHbIX CKBaXWH, Kak MpaBuno, AOSPKHa BKM4YaTb HaggunbTpoBble TPyobl,
UNBLTPOBYIO YacTb W  OTCTOWHWK. BHYTpEHHWA AmameTp KOMOHHbl [AOHXOH ObiTb Takux pasmepoB, 4TOObI
obecneymBanncb GecnpensTCTBEHHOE MepeMelleHne B ee MNOMoCTU M3MEPUTENbHOW annapaTypbl UM BbIMONHEHWE
PEMOHTHbIX paboT. PuNbTp AoMycKaeTcs NPUMEHsITb TpybyaToro Tuna ¢ ceTyaTbiM BOAOMPUEMHBLIM MOKPbITUEM K3
CUMHTETUYeckMx MaTepuanoB. OTCTOMHUK HabnoaaTenbHON CKBaXWHbI CNeayeT BbIMOMHATL BbiCOTOW 2-3 M. Oronosok
CKBaXXWHbI AOIMKEH NOAHMMATLCA Haf MOBEPXHOCTLIO 3eMMM HE MeHee YeM Ha 0,5 M 1 3aKpbIBaTbCS KPLILLKOW C 3aMKOM,
a y4acTOK BOKPYT CKBaXVHbl NPy HEO6XOAMMOCTU AOMKEH ObITb OrpaXKaeH.

Mpn HernybokoM NOMOXeEHWM 3aMepsieMblX YPOBHEW MNOA3eMHbIX BOA B kadyecTBe HabmogaTenbHbIX CKBaXWH
[ornyckaeTcs UCnonb3oBaThb Nnerkme UrnodunbTpsbl.

BypeHne HabniogatenbHbIX CKBaXWH crneayeT npedycmaTtpuBaTb, Kak MnpaBunio, BpalwaTenbHbiM criocobom.
[onyckaeTca norpyxeHve (punbTPOBOW KOMOHHbLI MyTeM noambiBa. B cnyvae npumeHeHus BpawatenbHoro crnocoba
BypeHns ¢ rMUHNCTOM NPOMBIBKON AorkHa ObITe NpeaycMoTpeHa adhdeKTMBHAA pa3rnnHn3aums NpugunbTpoBoK 30HbI.

20. B 3aBMCMMOCTM OT reoriornyeckoro paspesa, criocoba OypeHusi, KOHCTPYKLMM CKBaXWHbl B MpOeKTe credyeT
npegycMmaTpvBaTtb ee o6paboTKy OAHUM (MNN HECKONMBKUMW) U3 METOAOB rMOPaBIINYECKMM, SMEKTPO-rMOPaBNNYecKuMm,
peareHTHbIM, MHEBMOYAAPHLIM, MEXaHNYECKMUM, YNbTPa3BYKOBLIM, B3PbIBHBLIM.

OO6paboTKy CKkBaXkMHbI crnefyeT Has3HayaTb Mepes BBOAOM B AENCTBME - B Clyvasx Heobxogumoctu ee
pasrnuHM3aummn, akTMBU3aumMmn TPeLMH B CkanbHbIX MopoAax, 06pa3oBaHns BOKPYT CKBaXKWHbI €CTECTBEHHOro unbTpa
nyTem BbIHOCA MESKUX YaCTuL, U3 OKPY>KaloLLMX FOPHbIX NOpos;

B npouecce paboTbl — 4Yepe3 NPOMEXYTKN BpeMeHW, onpeaensieMble OMbiTHBIMW AaHHBIMU AN MECTHbIX
rMOPOreosiorM4ecknx yCrosui,

nepeq coadvein cUCTEMbI 3alUUTbl B 3KCMfyaTauuio — B Cry4yae ee UCMOoMb30BaHWs B Mpouecca CTpoUTensCcTBa
rOpHOro NpeanpusaTUs.



OPEHAXN

21. MNnacToBbI ApeHax Ha OTKOCax OTKPbIThIX BbIPABOTOK credyeT MPOeKTUpoBaTb OOHOCMONHLIM. B kauecTse
dunbTpylOWMNX  MaTepuanoB AoOMyckaeTcs npegycMaTpuBaTb B 3aBUCMMOCTU OT rpaHynoMeTpuyeckoro cocTaBa
BOAOHOCHbLIX MOPOL CPedHWA MMM KPYMHbIA MECOK, a TakKe MecyaHo- rpasBuiiHble cMecu C Ko3ULIMEHTOM
pasHosepHuctoctu d, He Gones 20.

d.

BepxHasa rpaHvua nnacToBoro ApeHaxka AOShKHa npeBbiwaTtb He MeHee Yyem Ha 0,5 M ypoBeHb BbiCayvBaHUSA BOAbI
Ha oTKOCbI BbipaboTku. TonwmHa NNacToBOro ApeHaxa AosmkHa 6biTe He meHee 0,3 M.

[ns npepoTeBpalleHns NpomMep3aHns OpPEeHaXHOW OTChINKM W Tpyb4yaTblX APeH MO Bepxy NrnacToBOro ApeHaxa
crnepyeT yknablBaTh 3aLUMTHbLIN CROW rpyHTa.

Mpn HeobGxoaMmocTn p[onyckaeTca npedycmaTpuBaTb MNNAacToOBbIA ApEeHaX BHYTPEHHWX OTBanoB B Kapbepe
(paspese). ynoxeHHbIN MO BCeW NMAOLWaAn OCHOBaHMS OTBasa Nno BepXy CUCTEeMAaTUYeCKN PacrnoNOXeHHbIX APeH-KaHaB
NMOLWA/ALI0 MONEPEYHOTO CeYeHUs Kaxaoin He MeHee 0,1 M” C 3aMOMHEHEM KaMeHHbIM, LLLEGEHOUHBIM, 13 CMINOLLHbIX
unu nycroTensix 6nokoB (NAWT), U3 KpynmHonopucToro 6eToHa AN 0TBOAa BOAbI BO BPEMEHHbIE KaHaBbl BAOMb hpoHTa
OTBanos.

[nacToBbI APeHaX B OCHOBaHWM COOPYXEHWI criepyeT npedycMaTpuBaTb MX OQHOMO Cros rpaBvs Unun WwebHs
MUHVMManbHOW TOMWMHOMW 16 CM (Ha TpeLluMHOBATbIX CKamnbHbIX W MOMycKanbHbIX Mopodax) U u3 ABYX CrMoeB Mecok
cpedHeln KpynHOCTU TOMLWIMHON He MeHee 10 cM v rpasuin unu webeHb TONWMHOW He MeHee 15 cM (Ha nblneBaTbiX
neckax u rmmMHUCTbIX NOpoaax)

[peHaxHbI Crov 13 necka 3a CTeHamy COOPYXeHWI (NPUCTEHHbIM ApeHax) cnedyeT npegycmaTtpyBaTh TOMLWMHON
He MeHee 20 CM Ha BbICOTY He MeHee YyeM Ha 0,5 M BbliLLEe YPOBHSA NOA3EMHbIX BOA,.

[lonyckaeTcs npegycmaTtpvBaTb MCMONb30OBaHWe AN NNacToBbIX APEeHaKen NNuUT M3 nopuctoro 6etoHa u Apyrux
mMaTepuanos, yaoBneTsopslowmx TpeboBaHnsaM HeobxoAMMON NMPOYHOCTU, HEPA3MOKaeMOCTH U YCTOMYMBOCTM NPOTUB
arpeccyBHOIoO BO3AEeNCTBUA NMOA3EMHbIX BOA.

Boga u3 nnactoBoro gpeHaxa OTBOAMTCHA TpybyaTon OpeHOW, OTKPbITbIMW KaHaBaMu U BOAOCTOKaMU K MeECTy
cbpoca nnu Kk nepekavyHbIM HaCOCHbBIM CTaHLMUAM.

22. [OAna TpybuaTbix OpeHaxen crnepyeT npedycMaTpuBatb TpybodunbTpbl M3 KpynHomopucToro 6etoHa wnu
acbecTouemMeHTHble, Kepamuyeckme, OETOHHble W Xenes3obeToHHble Tpybbl C MNecyaHo-rpaBUMNHON  OGCHINKON,
TpeboBaHusA K MaTepuany necyaHo-rpaBMtHON OBCHINKM TpybuaTbix ApeHaxen n K nogbopy ee rpaHynoMeTpuyeckoro
cocTaBa Te Xe, YTo B 06Cbinke unbTPoB BOAOMOHU3UTENBHBIX CKBAXUH (CM. nn. 5 1 6). MnHumanbHasa TonwuHa cnos
006ChINkM 13 necka gomkHa 6biTb 10 cM, U3 rpaBust Unu WwebHs — 15 cm.

JonyckaeTca npegycmatpuBatbh (OUNbTPOBbLIE MOKPBLITUS APEHAXHbLIX TPYO M3 BOMOKHUCTBIX, TKaHbIX. HETKaHbIX U
Opyrx matepuanos, oTBevatoLmx TpeboBaHUsiM He0OX0AMMOro cpoka crnyx6bl ApeHaxa.

Heobxogumo npepycmaTtpvBaTth npuem BoAbl TpybuyaTbiM ApeHaxem 4Yepe3 CTblkv TpyO, nopbl B CTeHax
TpybohunbTpoB 1 Nnepdopaumio B CTeHKax acbecTo-LeMeHTHbIX 1 Xene3obeToHHbIX Tpyb.

OnameTp TpybyaTbix ApeH AOKeH ObITb HAa3HaAYeH U3 yCNoBUsS NPOMycka MakCMMarnbHOro NpUTOKa Mog 3€MHbIX BOZ
NONHbLIM cedeHnem MuHUManbHbBIN YKIOH TPpyb4YaThix ApeH crneayeT npuHuMaTth 0,003. Mpu Hagnexaliem o6ocHOBaHUN
YKIoH Tpy6 avameTtpom 400 mm 1 6onee moxeT 6bITb gonyLeH MmeHee 0,003.

CmoTpoBble KONoALbl Ha Tpyb4aTbix ApeHaxax cnegyeT ycTpaveaTb Yepe3 50 M No AnvHe ApeH, Ha Ux NoBopoTax u
nepeceyeHusax. TpyGbl Mexay konoguamu cnegyeT yknaabiBatb 6€3 N3MeHeHns yKIoHa.

B kapbepax (pa3pesax) Body 13 TpybuaTbix ApeHaxen HeobxoAMMO OTBOAMTb MO ObLleKkapbepHOW BOOOCTOYHOM
ceTn.

23. CeyeHus gpeHaxHbIX BbIpaboOTOK criedyeT NpPOEKTUPOBaTb MCXOAA M3 YCNOBUW UX SKCMMyaTauum U C y4eToMm
€cnocoboB NPOXOAKN 1 NPUHUMaeMoro obopyaoBaHMS.

Moa3semHble ApeHaxHble BbIPabOTKM B MPOYHbIX CKanbHbIX MOPOAax, Kak MnpaBuio, He criegyeT KpenuTb. B
HeyCTONuYMBbLIX MopoAdax KpenreHve ApeHaxHblX Bbl paboTok Heo6XOoAMMO BbINOMHATL C Y4ETOM CO34aHus 60omMbLUION
VNbTPYHOLLEN NOBEPXHOCTU: 3aKpENHOe NMPOCTPaHCTBO AOIMKHO ObITb MMOTHO 3aNONHEHO UMbTPYIOWMM MaTepranom
W He 3aLeMeHTUPOoBaHoO, AN Kpenu credyeT NPUMeHsTb COOPHBbIN xene3obeToH, NopucThIn 6eTol, oTaenbHble Broku,
[epeBo, Npy NPUMEHEHMN MOHONUTHOrO 6eToHa nnu xenesobeToHa B Kpenu criegyeT OCTaBNSATb OTBEPCTUSA (OKHA) C
ceTkamu-chunbTpamu Ans Nponycka BoAbl

JpeHaxHble BbipaboTkm Heobxooumo npegycMaTpvBaTb C  YKNOHOM K OKOMOCTBONBHBIM BOAOCOOPHMKAM.
[onyckaeMbln MUHUManbHbIV YkroH 0,003.

NMPUNOXEHUE 3
Cnpaeoy4yHoe

BYKBEHHbLIE OBO3HAYEHUA

A - nnowagab, orpaHNYeHHast KOHTYpPOM BOOOMOHU3UTENBHOW CUCTEMBI (KOHTYPOM JIMHWMU BbICAYMBaHUSA NOA3EMHbIX
BOZ, B BbIpaboTKe, KOHTYPOM BHYTPEHHEW rPaHn NpoTMBOMUIbLTPALMOHHON 3aBEChI) , M™;

Ei(-u) - uHTerpanbHasa nokasaTenoHasa yHKUUS;

F(u) -BcnomoraTenbHasa (yHKUMA AnNs onpedeneHns nputoka (MnyM NMOHWXKEHWUS YPOBHS) NOA3EMHbIX BOA Mpu
NMOCKOM MOTOKe,

H - HanOHWXeHHbIM Hanop NOA3eMHbIX BOA4 B BOAOHOCHOM cfloe (Hanop B 061acT NUTaHns), M;

Hs — pa3HOCTb HanopoB Ha rpaHsix NPoTUBOMUNLTPALNOHHOW 3aBEChI, M;



| — rpagmeHT Hanopa;

la —ponyckaembl rpagueHT Hanopa Ha 3aBecy;

L — pacctosHue OT ocu (UeHTpa) BOJOMOHWU3UTENBHOW  CUCTEMbI UMW BHYTPEHHErO  KOHTypa
NpoT1BOMUNBLTPALMOHHON 3aBeChbl A0 06NacTu NUTaHUS, M;

Q - NOMHBLIN NPUTOK MOA3EMHbIX BOA K KOHTYPHOW UMW OOHOCTOPOHHWA NPUTOK K FIMHENHOW BOOOMOHU3UTENbHON
cucrtema, M3/cyT;

S — NOHWXEeHWE YPOBHS NMOA3EMHbIX BOA, B paCYETHOM TOUKe, M,

Scs— MOHMXKEHME YPOBHS MOA3EMHbIX BOA B LIEHTPE BOAOMOHU3NTENBHOM CUCTEMbI, M;

Sh— MOHWMXXEHNE YPOBHS MOA3EMHbIX BOJ B CKBaXKMHe, M;

S| - MOHWXEHME YPOBHS MOA3EMHbIX BOZ Ha NMUHWUM (KOHTYpE) BOOAOMOHU3UTENBHOW CUCTEMBI, M;

W(u,v)— BcnomoratenbHas QYHKUMA Ang onpedeneHus nputoka noA3eMHblX BoA MpU  MX nepeTekaHun yepes
cnabonpoHuLaeMblin cron,

a—o00600LeHHbIN 3HaK, 06o3HavawLWwmii Npyu Monb3oBaHMM opmynamMu, B KOTOpPble OH BXOAWT: MPW HanopHON
dunbTpaunm apc—nbe30NpPOBOAHOCTb, lecyT, npu 6e3HanopHon unbTpaunn ac - YypoBHENPOBOOHOCTb, M2/cyT,

a — paccTosiHMe OT Bogoynopa [0 HY3a unbTpa BOOOMOHU3UTENBHOW CKBaXWUHbI, M;

b — nonosunHa WnpWHLI TpaHwewn (BbipaboTkn), M;

by— BenununHa, xapaktepusyloLas nepetekaHne NnoasemMHbIX Bog Yepes cnabonpoHuuaemsie cnou, 1/cyT,

b; — paccTosiHne oT ypoBHSA BOAbI B CKBaXXMHE A0 HU3a hunbTpa, M;

bs— winpuHa (paccTosiHue mexay AByMS napannernbHbIMU rpaHuLamMmm BOLOHOCHOIO Crost), M;

dint — HWXHee 3Ha4yeHue AMameTpa 4YacTul, Menbye KOTOpbIX B Marepuane Kaxagoro cnos obcbinku cogepxurca 10
% no macce, MMm,;

dfii — HapyXHbIN gnameTp punbTPa BOAONOHU3NUTENBHON CKBaXWHbI, MM;

dy,m— CpegHee 3HavyeHne gnameTpa 4YacTul, Menbye KOTOpbIX B FOPHOW nopoae cogepxutcs 50 % no macce, Mv;

dr—AanameTp CKBaXWHbI, MM;

dk—xapaKkTepucTnyeckoe 3HaudeHMe amameTpa YacTul, Menbvye KOTOpbIX B MaTepuane OAHOro crosi obcbinku
cogepxutcsa 60 % no macce, MMm;

dm—CpeaHuin gnameTp YacTul, Merbde KOTOpbIX B MaTepuarne npunerarowero K ropHol nopoge crosi obcbinkm
cogepxutcs 60 % no macce, Mm;

dimt, d2mt, d3m— CpeAHMe 3HaYeHUs AnameTpa YacTul maTepuana 00ChINKM COOTBETCTBEHHO 1-, 2-1 3-ro croes no
HanpaeBneH1Io NoToka, Mu;

dsup — BEpxHee 3HaveHne gnameTpa 4acTuu, Mernbye KOTopbIX B MaTepuarne O4HOro crnosi obcbinku cogepxurcs 80
% no macce, MMm,;

€ — KO3 PULIMEHT MOPUCTOCTU FOPHbBIX NOPOA;

f—yHKLMA NOHMKEHNSA B pacYETHON TOYKE OT AENCTBUSA OAMHOYHOWN CKBaXXMWHbI;

f — OYHKLMA NOHWKEHNSA B COBEPLLEHHOW PACYETHOW CKBaXXUHE OT ee COOCTBEHHOMO AeNCTBUS,

fi — yHKUNS NOHMXKEHUSA B pacHEeTHOM ToYKe OT AeNCTBUS 1-1 OANHOYHOWN CKBaXUHbI;

h — TonwwHa BOOOHOCHOrO Crosi NPW HanopHoW UNbTPaUUM WM CPedHss BbiCOTa MOTOKa 2H-S npwu

6e3HanopHon huneTpaumn, m;
hg— TonLmMHa He HapyLuaemoro npu pa3paboTke pasaensioLlero cnosi BOAOYNOpPHbIX NOPoa, M;

hin — TonWuHa crnos 3akpenneHHoro rpyHTa, M;

i - YKINOH;

k— koacbdmumeHT unbTpauum, M/cyT,

kg - KOadhpMLUMEHT DuNbTpaLUN pa3aensioLwero crnos, M/cyT;

ks — k0a(hDUUMEHT prnbTpaumm Tena npoTMBOUNbLTPALMOHHON 3aBeChI, M/CYT;

| - ANMHa NuHeHoM unn Gonbluas CTOPOHA KOHTYPHOW BOAOMOHU3NTENBHOW CUCTEMbI UIN 3aBEChHI, M;

lc - ANMHA KOHTYpa KONbLIEBON NN HEMOMNHOKOSbLIEBOV BOAOMOHU3NTENBbHOM CUCTEMbI, M;

lf- ANWHa gencTByloLLEen YacTu punbTpa Mm;

I — paccTosiHue OT rpaHuLbl BOOOHOCHOIO Crosi 4O CKBAXXUHbI, M;

N—Y4NCIIO BOAOMOHN3UTENBHBIX CKBAXXWH, YACIIO CTYNEHEN U3MEHEHUS pacxoda CUCTEMBI;

P - UHTEHCMBHOCTb MHUNbTPALMM NOBEPXHOCTHbLIX BOA, M/CYT;

g - YAenbHbIA NpUTOK NOA3EMHbIX BOA (Ha 1 M BOAONOHU3NUTENBHOIO KOHTYpA), lecyT;

qha- NpPOV3BOANTENBbHOCTL  CKBaXKWHbI,

M /cyT;

Ohi- NPON3BOANTENBHOCTD i-1 CKBAXXWHbI;

M~/cyT;

(in - PAcxopn, pacTBopa, HarHETaeMoro B CKBaXXVHY, M3,

r— NpVBEAEHHbIV pagnyC BOOONOHU3UTENBHOW CUCTEMBI, M;

rq - paguyc genpeccumn, um;

I'h— pagnyc CKBaXXMHbI (OpeHbI, NONOBMHA LUMPUHBI APEHBI), M;

lhe- PACYHETHbIA PafMyC COBEPLUEHHOW CKBaXWHbI, SKBUBANEHTHOW No AebuTy AeACTBUTENBLHON HECOBEPLUEHHOMN
CKBaXuHe, M;

fin — Pagunyc pacnpoCTpaHeHusi pacTBopa MpPU UHBEKLUUN B CKBaXWHY, M; fs— MPUBEAEHHbIA PagnyC KOHTYPHON

NPOTMBOMUIBLTPALNMOHHON 3aBECHI MO €€ BHYTPEHHEN rpaHu, M;

S — Luar CKBaXuH (paccTosiHAE MeXAY CKBaXXUHAMMW Ha NTUHWN BOOOMOHU3UTENBHOW CUCTEMBI), M;

t - Bpems paboTbl BOLOMOHM3UTENBHOW CUCTEMbI (BOAOMOHWU3UTESNbHbLIX YCTPOWCTB) , CYT; MPOAOIHKUTENbHOCTb
HarHeTaHus pacTBOpa B CKBaXMHY, Y;



tfm —TOMNLMHA CNOSi NeCYaHO-TPaBUHOM 0BCHINKK, M;

ts — TonwmMHa NPOTMBOUNLTPALMOHHON 3aBECHI, M;

(u,v) - 0606L1eHHOe 0603Ha4YeHNe apryMeHTOB (OyHKLNI;

V— CKOpOCTb (bunbTpaLumn mM/cyT;

X, Y, Z— KOOpAMHaTbl TOYEK;

Xcs — PACCTOSAHME OT LIEHTP a (Mnn ocun) BOAOMOHN3UTENBHON CUCTEMbI A0 PACHETHON TOYKU, M;

Xmcs — PaCCTOAHUE OT 3epKanbHOro n3obpakeHns LLeHTpa BOOOMOHNU3UTENBHOW CUCTEMbI O PACYETHOW TOYKN, M;

Xni — paccrosiHue oT 1-1 (1 — nopsiAKoBbIA HOMEP) CKBaXWHbI O PACHETHOM TOYKM, M;

Xmhi — PaCCTOSIHME OT 3epKarnbHOro 0TOOpaXeHUst i- CKBaXKUHbI OTHOCUTENBHO OAHOMW NUHEWHOW 06nacTn NuTaHns
[0 pac4yeTHOWN TOYKU, M;

Xmhix— PaCCTOsIHNE OT 3epKarnbHOro oTobpaxeHus 1- CKBaXMHbl OTHOCUTENBHO OCK X 40 pacHETHON TOYKN, M;

Xmhiz— PaCCTOsIHUE OT 3epKaribHOro 0TOBpaXKeHWs i-M CKBaXKMHbI OTHOCUTENbHO OCU Z 10 PACYETHOWN TOYKM, M;

Xmhio— PACCTOsIHNE OT 3epKarnbHOro oTo6paXxeHus i-M CKBaXXMHbl OTHOCUTENBHO Havana KOOpAMHAT OO pacyeTHOM
TOYKM, M;

Xmt —CPEeAHEee PacCTOsIHNE OT pac4eTHOWN TOYKWN O CKBaXWH, M;

Xmtm—CpPEAHEee pacCcTosiHMEe OT pacyeTHOM TOYKM A0 3epKanbHOro OTOOpaKeHWsi CKBaXWH MpU OAHOW NMHEWHON
rpaHvle — obnactu nMTaHus BOAOHOCHOTO CMost, M;

Xmt,mx - CP€AHEE PaCCTOAHME OT PACYETHOWN TOYKM 4O 3ePKAIIbHOr0 OTOOPaXKEHMS CKBAXXMH OTHOCUTENBHO OCU X M;

Xmt,mz —CPEAHEE pacCTosAHME OT PaCcYETHON TOYKM A0 3epKanbHOro OTOOPaXKeHNs1 CKBaXXMH OTHOCUTENBHO OCU Z, M;

Xmtmo -CP€OHEE PacCTOSIHME OT pacyeTHOM TOYKM A0 3epKarbHOro OTOOpaXKeHWsi CKBaXMH OTHOCUTENbHO Hadvana
KoopauvHart, M;

y — Hanop (opAvHaTta AenpPeCCUOHHON NMOBEPXHOCTU) B pacHeTHOW TOYKE, M;

Yes — Hanop (opAvHaTta AenpeccroHHON NMOBEPXHOCTU) B LIEHTPE MIU Ha OCYU BOAOMNOHU3UTENBHON CUCTEMbI, M;

Yh - HANop (opAvHaTa ypoBHS BOAbl) B CKBaXWHE, M;

Y| — Harnop (opAMHaTa AenPeCcCUOHHON NOBEPXHOCTN) HA NIMHUN BOAOMNOHN3UTENBHON CUCTEMBI, M;

O — byHKUNS NOHMXKEHUA OT OENCTBUSA BOAONOHU3UTENBHOW CUCTEMBI;

@i, - nokasartenb BHYTPEHHErO UNbTPaALMOHHOIO CONPOTUBIIEHNS CKBAXWH;

®. — nokasatenb pUNbTPALMOHHOrO CONPOTMBIEHUS BOAONOHU3UTENBHOIO KOHTYPA;

®com - MOKa3aTenb AOMNOMHUTENBHOIO (OUNLTPALMOHHOIO COMPOTUBMEHNS U3 32 HEMOJTHOIO BCKPbLITUS CKBaXXMHaMu
BOZOHOCHOIO CIOS;

®Piimp— nokasaTteflb BHYTPEHHEro CONPOTMBIIEHNS CUCTEMbl HECOBEPLLEHHbLIX BOAOMOHN3NTENbHBIX CKBaXWH,

Q(u,v), Q—BcnomorarternbHble (OYHKUMM ANsi  ONpPedeneHns NMOHWXKEHUA Mexay OBYMSA rpaHuuaMy BOOOHOCHOro
cnos.

a — ko3(hULMEHT ANsl onpeferneHns pacyeTHOro paguyca COBEPLUEHHOW CKBAXKMHbI, SKBMBANEHTHOW No Oebuty
OEeVCTBUTENBbHON HECOBEPLUEHHOW CKBaXKUHE;

ac — KO3(hMULMNEHT HEpPaABHOMEPHOCTU pPacnpoCTpaHeHWs TPELLWH U NOP B FOPHOW nopoae,

B - 3anoxeHue oTkoca

8 — OTHOLLEHWE NPOM3BOAUTENBHOCTM CKBaXWHbI K OBLLIEMY NPUTOKY;

e - k03dhprUMeHT ansa onpeaeneHns OOMNOMHUTENBHOIO COMPOTUBIIEHMS U3 3a HEMOJTHOIO BCKPbITUS BOAOHOCHOMO
CNos CKBaXXMHOM;

Lg - FPaBMTaLMOHHas BOAOOTAAYa ropHON nopoael;

e - Ypyrasi BO4OOTAA4a ropHol nopoabl;

o(u,v), e1(u,v), e2(u,v), es3(u,v),— BCnomoraTternbHble PyHKLUUN ANA pacyeTa KOHTYPHOrO ApeHaxa.



