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FocyaapcTBEHHbIN CTpouTenbHble HOPMbI U CHuIl 2.06.14-85
KoMUTeT npasuna
no Aenam cTpouTenbcTBa 3awwmTa ropHbIX BbIpaboToK OT —
(Focctpon CCCP) NOBEPXHOCTHbIX U NOA3EMHbIX BO4

HacTosilme HopMbl pacnpoCTpPaHsItTCS Ha MPOEKTUPOBaHWE 3aluMTbl OT
NOA3EMHBbIX M MOBEPXHOCTHbIX BOA (B AanbHeWeM — 3aliuTbl) FOPHbIX
BbIpaboTok c npUMeHeHneM BOZIOMOHWXEHMUS, BOA00TNMBA,
NPOTUBOMUNLTPALMOHHBLIX 3aBEC U PEerynMpoBaHnsi NMOBEPXHOCTHOrO CTOKa
Mpyn OTKpbITOM KU NOA3EMHON pa3paboTkax MEeCTOPOXAEHUMN TBEPAbIX
NonesHbIX UCKOMaeMbIX.

1. OCHOBHbIE NMONOXEHUA
OBLUUE YKA3AHUA

1.1. Mpu NpoekTUpoBaHUM HeoBGXoaMMO MCXOOWTb M3 TOro, YTO 3aluMTa
FOPHbIX BbIPAGOTOK [OIKHA:

npegoTepallaT MPUTOKM Bodbl B BbIPabOTKW, HapyllaloliMe YCroBus
HOpMarnbHON pa3paboTkM MECTOPOXKAEHUS;

npeaynpexaaTb NPopbIBbl BOAbI B BbIPAGOTKY;

NpensTCTBOBaTb OMACHOMY  paspylleHWo BOLOW TOPHbIX  MOpoa,
OKpYXXaloLLMX BblipaboTKu,;

obecneyrBaTb OpraHN3oBaHHbI OTBOA NMOBEPXHOCTHBIX U PYAHWUYHBLIX BOA
K MecTam ux cbpoca;

He [onyckaTb YrpoXaloLlero BOAOCHAGXKEHWIO WCTOLLEHUS PEeCcypCcoB
NOA3EMHbIX BOA4 W WX 3arpsi3HEHWsl, 3aCOPEHUsl, HapylleHusl pexuma U
pa3MbiBa GEperoB MoOBEPXHOCTHbIX BOAHbLIX OOBEKTOB, 3PO3UM MOYBEHHOTO
Crnos 1 onacHbIX NOCMEACTBUIN AedOPMaLIMiA FTOPHbLIX NMOPOL U COOPYXEHWUI B
paiioHe 3alyuliaeMbiX BblpaboTOK B pesynbTaTe MOHWKEHUSI YPOBHS
NoA3eMHbIX BOA;

npegycmaTpuBaTb  COOPYXKEHUsi, YCTPOMCTBA W MeponpusTus Mo
perynupoBaHuio MpuToKa K BbipaboTkaM, Hamnopa MoA3eMHbIX BOA4 U
NOBEPXHOCTHOrO CTOKa B palioHe pa3pabaTbiBaeMOro MeCTOPOXAEHUs, No
0TBOAY OTKauMBaEMbIX PYAHUYHBIX BOA U OXpaHe OKpyxatoLlei cpenbl.




1.2. Bbibop BMOOB U CUCTEM 3alUUTbl TFOPHbLIX BbIPAOOTOK, TUMOB
3aLUMTHBIX COOPYXEHWUW, YCTPOWCTB W MEPOMNPUATMIA [OIDKEH Y4MTblBaTb
M3MEHsIoLWMEC C  TeYeHMeM  BpeMeHW, Nno Mmepe  paspaboTku
MECTOPOXAEHUS, MPOM3BOACTBEHHbIE W MPUPOAHbIE YCMOBUSA, opMy W
pasmMepbl 3aLlMLLaeMoro NpoCTpaHCTBa.

Cunctembl 3aWnThl, UX PasBUTUE, KOHCTPYKLMU 3ALLUTHBIX COOPYXKEHUN U
YCTPOWNCTB, 3alUWUTHblE MeEpPONPUSTUS OOMKHbl OblTb B3auUMOYBSi3aHbl C
cMcTemMamu, MeTo4amu 1 pa3BuTMeM pa3paboTkn MeCTOPOXAEHMS.

PaccmatpuBaemble BapuaHTbl 3aluTbl FOPHLIX BbIPAOOTOK AOMMKHbI
OLEHMBATbCA M CPaBHMBATLCS C YY4ETOM AUTENBHOCTM WCMONb30BaHWSA
3aLLUUTHBIX COOPYXKEHUU, YCTPOUCTB U MEPONPUSTUIA, CO3AaBaeMbIX YCIOBUNA
Onsa pa3paboTkm MeCTOPOXOEHMWS, BO3OEWCTBMI Ha OKPYXalollylo cpeay u
CyMMapHbIx 3aTpaT no 3awmTe Npu CTPOMTENLCTBE U 3KCNnyaTauum ropHoro
npeanpuaTus.

Mpu cpaBHEHMU BapMaHTOB BOAOMOHWKEHMS U NPOTUBOUNbTPALIMOHHBIX
3aBeC HeoOXoOuMO yuuTbiBaTb PasfMuMsa  KapbepHOro U LLAXTHOro
BOLO0OTNMBa B 0OOUX crny4asix, a Takke TO, YTO MPOTMBO(UMLTPALMOHHbIE
3aBecCbl, B OTNINYME OT BOAOMOHWXKEHUS, HEe BreKyT 3a cobon obpasoBaHus
BpeOHbIX CTOKOB W WUCTOLLEHUS PECYPCOB MOA3EMHBLIX BOO U HE BbI3blBAOT
nedopMaunii ropHbIX MOPOA, 3€MHON NMOBEPXHOCTU U COOPYXEHUA B panoHe
sawmuiaemblx obbektoB. B TO ke Bpemsi Heobxogumo  y4uTbiBaTb
BbI3bIBAEMOE UMW HapyLleHWEe eCTECTBEHHOro ABWKEHWUS MOA3EMHbIX BOA,
ocTaroLleecs 1 nocne nNMKBMAaLMM ropHOro NpPeanpusiTUs.

1.3. NpoTuBohMnbTPaLIMOHHbIE 3aBECHI A0NyCKaeTCcs NpeaycmaTpusaTth B
KayeCcTBe OCHOBHOrO CpeAacTBa AN NpeaoTBpalleHust  MOCTYnieHus
NoA3EMHbIX BOZ, B ropHble BblpaboTKM M3BHE M Kak BCMIOMOraTesibHyl0 Mepy
ONA  pelleHns nokanbHbIX 3agday Mo  JIMKBMAAUMM MECTHbIX O4aroB
dunsTpauun.

1.4. B coctaB UCXOAHbIX AaHHbIX ANsi NPOEKTUPOBAHUS LOJMKHLI BXOAUTb
TpeboBaHus K cucTemMe 3awuTbl TOPHbIX BbIPAOOTOK OT MOA3EMHbIX U
NMOBEPXHOCTHbIX BOA, CBeAeHUsi 06 O0TBeAEHHbIX MecTax cbpoca pyoHUYHbIX
BOA, U MaTepuvanbl U3bICKaHWUN.

MaTtepuanbl n3bickaHWi JOmKHbI oTBevaTb TpeboBaHuam CHull 11-9-78 u
copepxarb:

rMApPOSIOro-MeTEOPOSIOrMYECKNE AaHHbIE;

Tonorpaduyeckme MnaHbl panoHa MeCTOpoXAeHWs B MacliTabax,
yCTaHaBNMBaEMbIX MPOEKTHOWN OpraHu3auuen;

XapaKTepuUCTUKy reonorm4eckoro CTPOEHWS, TEKTOHUYECKOM
HapyLUEHHOCTN TOML, HEOTEKTOHWKU, CENCMUYECKUX YCIOBUMM M OCOObIX
ycnosun (Hanuune BEYHON MEepP3NoThl, KAapCTa, OMON3HEBLIX ABNEHWUA U Ap.) ;

reonornyeckue paspesbl 1 Npounu;

XapaKTepuUCTUKy rMAPOreonormyecknx YCINOBWIA. VNHXXEHepHO-
reonornMyeckyrd XapakTepuUCTUKY U CBedeHUss O  (U3UKO-MEXaHUYECKUX
CBOWICTBAax rOpHbIX MOPOA; CBEAEHWS O BOAOHOCHBIX CMOSX, MCTOYHMKAxX U
obnacTtax WX MUTaHUst U pasrpysku, B3aUMOCBSA3M MexXay HUMU U C
NMOBEPXHOCTHBIMW BOAAMMU, X XMMUYECKOM COCTaBe, Temneparypax;

[aHHble O (UNbTPALUMOHHBLIX CBOWCTBAxX MNoOpon, OMnpeaereHHble C
MOMOLLbIO OMbITHBIX OTKAYeK U C Y4ETOM CXeMaTusauun rmaporeorniormyecknx
YCIOBUMI;

BHeceHbI YTBepxaeHbl NOCTaHOBNEHUEM Cpok BBegeHus
MuHMoOHTaxcneucTpoemM FocymapcTBeHHOro KOMuTeTa B AencTBue
CCcCP CCCP no penam ctpoutenbctBa | 1 saiHBapsa 1986 r.
ot 23 anpens 1985r. Ne6

KapTbl PacnpoCTPaHEHWs BOLOHOCHBLIX CHOEB, penbeda WX KpPoBnv K
NOJOLUBLI, a Takke MMapoM30runc 1 rMapom3onses.

leonorMyeckne 1 rmaporeoriorMyeckue AaHHble AOMKHbI BbiTb OCBELLEHbI
B Npegenax oXxuaaemon 30Hbl 4enpeccuu 1 Ha rmyGuHy, OXBaTbiBaloLLY BCe
BOLOHOCHbIE CMOW, W3 KOTOPbIX BO3MOXHbl UIbLTPALUUS WAW NPOPLIB
NOA3eMHbIX BOJ, B FOPHYIO BbIpaGoTKy.

1.5. B npoekTax 3almMTbl TOpHbIX BbIPABOTOK KpPOME TEXHUYECKOM
OOKyMeHTauun, oTBevatlen TpeGoBaHUAM [OelCTBYIOLMX HOPMaTUBHbBIX
[JOKYMEHTOB MO COCTaBMEHWIO TMPOEKTOB U CMET, YTBEPXKOEHHbIX a
YCT@HOBMEHHOM MOPSiAKE, [AOMKHbI OblTb MPUBEAEHbI  XapakTEPUCTUKU
CEMbCKOXO3SINCTBEHHbIX YrOAWiA, B TaKkKe CYLLECTBYIOWUX M BO3BOAUMbIX
COOPYXXEHW U NPEAnpusiTUiA, Ha KOTOpblE MOTYT MOBIUSITb MPOEKTUPYEMbIE




3allMTHbIE MEeponpusTHs, CBeAeHust O crnocoGax, o4epedHOCTU U Ccpokax
pa3paGoTKn MECTOPOXKAEHUA M [OaHbl PELUeHUst MO 3aluTe OKpYyXKaloLen
NpUPOAHOIA cpenbl.

1.6. B npoektax criegyeT npedycMatpvBaTb MOJTAMHOE BbINOSIHEHWE
3anpoeKTUPOBaHHOM CUCTEMbI 3aLLUUTLI.

B ycrnoBusix, korga no maTtepuanam W3bICKaHWM He npencTaBnsieTcs
BO3MOXHbIM  MPOM3BECTM [OCTATOMHO OOOCHOBAHHbIE pacyeTbl UMK
OKOHYaTENbHO BbIOpPATb CUCTEMY 3alLUTbI, KOHCTPYKLUMM €€ COOPYXEHWUN U
YCTPOWCTB, B npoekTe  credyeT  npegycMatpuBatb  OMbITHO-
NPOM3BOACTBEHHbIE pPaGOThl, pe3ynbTaTbl KOTOPbIX MCMOSb3yTCA AJs
KOPPEKTUPOBKU NPOeKTa.

1.7. PacyeTamm JOMKHbI onpenenstees:

MOHWXKEHUE YPOBHEN MNOA3EMHbIX BOA B XapakTEPHbIX TOYKax, BPEMS
LOCTMXKEHUsI TpeByeMOro NOHWKEHUS, NMPUTOKN MOA3EMHBIX U MOBEPXHOCTHBIX
BO4 K BOZOMOHU3UTENbHLIM YCTPOWCTBAM M B TOpHblE BbIpaboTKM — MO
aTanam paspaboTKy MeCTOPOXAeHUs;

NPUTOKM TMNOA3EMHbIX BOA 4Yepe3 NpPOTUBOGUIIbTPALMOHHbIE 3aBechl
TOMWMHA 3aBechbl, MOMOXEHNe YpPOBHEW MoA3eMHbIX BOo4 C 0BGenx CTOPOH
3aBec:

HeoGXo4yMOe YMCMO CKBaXWH AN NPOTUBOMUILTPALMOHHBLIX 3aBEC U
pacxogbl MaTepuanoB ASIS  HUX, PaACNpPOCTPaHeHUe  WHULMUPYEMbIX
maTepuanos B Tomle nopod, Heo6xoAMmMoe BpeMs [Ons  cosdaHus
YCTONUMBBIX MPOTUBOMUNBTPALIMOHHBIX 3aBEC;

NpPOM3BOONUTENbHOCTb, MPOMYCKHAs CrnocoBGHOCTb, pasmepbl, 4Yucro,
pa3MelleHve W Apyrme napameTpbl YCTPOWCTB A1 BOAOMOHMKEHUS,
Bodoc6opa, BOAOOTBOAA, MPOTUBOMUILTPALMOHHBLIX 3aBeC M npoBedeHue
NPOTUBOUNBTPALIMOHHBIX MEPOMPUATUIA: NMOTPEGHOCTL B MaTepuarnbHbIX U
SHEpreTMYeckMX pecypcax; OLeHKa KayecTBa OTKadMBaeMblX BO4 MU
BO3MOXXHO€E M3MEHEHUe KayecTBa NMoA3eMHbIX U MOBEPXHOCTHLIX BOA; OLieHKa
yuiep6a  peyHoMy  CTOKYy, CefbCKOMY W JIeCHOMY  XO3AWCTBaM,
BOJOCHAOXEHWNIO HACENEHHbIX MYHKTOB W Mpeanpuatuii oT  paGoTol
BOZOMOHU3UTENbHBIX YCTPONCTB.

Kpome TOro, npu npoeKkTMpoBaHuM HEOOXOAMMO OMpeaensiTb OXuaaemMble
gedopmaumum 3eMHON MOBEPXHOCTUM B 30HE BIUAHUS BOAOMOHU3UTENbHBIX
CUCTEM.

Mpn HeobXxoAMMOCTM AomnyckaeTcs MNPUMEHsITb  MoAenupoBaHue U
060CHOBLIBATbL pacyeTHbIE BENMYMHbI OMbITHBIMU JaHHbIMU.

1.8. B  npoektax cregyeT  npegycMatpuBatb  YCTPOWCTBO
HabnogaTenbHbIX CKBaXKMH M MOCTOB, reode3nyeckux penepoB, Mapok U
MapKLWeNaepcknX  MYHKTOB,  YCTAHOBKY  KOHTPOJSIbHO-U3MEpPUTESIbHOM
annapaTtypbl U CPOK BBOAA UX B AEWCTBUE AN BeOeHUs TMOPOreoniornyeckmx,
rMOPOJIOTMYECKNX, MAPKLLENOEPCKUX U reoaesndeckux HabniogeHni, a Takke
HabnogeHuin 3a paboTon YCTPOWNCTB CUCTEM 3alLUMThl NPU UX CTPOUTENbCTBE
1 3KcnyaTaumu.

CocTtaB 1 pexuM HeobxoanMbiX HABMIOAEHUIA OOMKHbI YCTaHaBNMBaTLCS
B npoekte. CnegyeT npedycmatpuBatb HaGNogeHWst 3a  YPOBHSIMU,
TeMnepaTypoi, XWMWYECKUM W TrasoBbiM COCTaBOM MOA3EMHbIX BOA,
TeMnepaTypol BO3Zdyxa, KONMYECTBOM BbiMafatoliMX OCAAKOB, YPOBHSIMU
BOObl B BOAOEMax, 3a PAcXodoM, TeMMnepaTypor, XMMUYECKUM W ra3oBbiM
COCTaBOM OTKauMBaeMmblx BOA, 3a AedopMauusMu Moposd U 3eMHO
NOBEPXHOCTU, OcadkaMu 1 AedopMaLmsiMn COOPYKEHUIA.

NMPOEKTUPOBAHMUE 3ALLUUTbI OTKPbITbIX BbIPABOTOK

1.9 B npoektax 3awuTbl  OTKPbITbIX  BbIpaboTOK  cnegyet
npegoycMaTpuBaTh:

BHELLUHWE  COOPYXEHUss U MeponpusiTuss  Ons  perynupoBaHusi
NMOBEPXHOCTHOrO CTOKa Ha TeppUTOpUK, MpuneraLlen K kapbepy (pa3pesy):

BHYTpMKapbepHbIE YCTPOMUCTBA U MEPONPUATUS, PaCCHUTaHHbIE Ha NPUTOK
NoA3eMHbIX BOA, MOCTYNalLMX B Kapbep, U Ha CTOK COBUpaloWmxcs B HEM
NMOBEPXHOCTHbIX BOA: BOAOCTOKWU, BOAOCOOPHMKM, BOOOOTIIMBHLIE YCTAaHOBKM
unu yctpouctea Ana cbpoca Boabl M3 BOAOCOOPHMKOB B MOA3EMHbIE
BbIpaboTkM M NpU HEOOXOOUMOCTM B 3aBUCMMOCTU OT MECTHbIX YCMOBUN —
BHYTPMKapbEpPHbIE CKBaXWHHbIE W WUIMOMUNbTPOBbIE BOAOMNOHU3UTENbHbIE
YCTaHOBKM, MECTHbIA TAMMOHaX FOPHbLIX MOPOA, APEHAXKM, NPUrPY3KN OTKOCOB:

BHELLHVE BOOOOTBOASALLME YCTPONCTBa Anst cbpoca kapbepHbIX BOA,.

1.10. Mpu HeobxoOMMOCTM U3 YyCroBUIA 0OOecnevYeHust yCTOMYMBOCTU
6opTOB BbLIPABGOTOK UMM MO NPOM3BOACTBEHHBLIM YCIOBUSIM, COKpaLLeHus!



NMpuUTOKa MNOA3EMHbIX BOA B Kapbep (paspesHyld TpaHLWel, Bble34HYI0
TpaHwero W Ap.) B TMPOEKTEe KPOMEe YCTPOWUCTB U  MEeponpusaTun,
npeaycMoTpeHHbIX M. 1.9, cneayeT npegycMaTpmBaTh KOHTYPHbIE-KONbLEBbIE
WUNN  HEMNOSHO-KOMbLEBbleE W JUHENHbIE BHELUHWE BOLOMOHU3NTENbHbIE
CUCTEMbI UM NPOTUBOMPUILTPALIMOHHBIE 3aBECHI.

KonbLeBble BOAOMNOHU3UTENbLHLIE CUCTEMbI CreayeT npeaycMmaTpusath
npu pacrnpocTpaHeHn BOAOHOCHbLIX TOSLL, Ha BCEM 3alLMLLGEMOM y4yacTke U
3a ero npegenamu.

HenonHokonbLeBble BOZIOMOHU3NTENbHbIE cUcCTeMbI cnepyet
NPOEKTUPOBaTL NP PacnpoCcTpaHeHN BOSAOHOCHBIX TOSLL, HE CO BCEX CTOPOH
3aLLMLLLaeMOro y4yacTka.

JInHenHble BOAOMNOHU3MTENBHBIE CUCTEMBI CreayeT NpoeKkTUupoBaTb ANS
nepexsaTta OAHOCTOPOHHEro MOA3EMHOr0 MOTOKa CO CTOPOHbI BOAOEMA
(BogoToka) uMnM No nnacty, UMeKoLWeMy BbIPaXeHHbIA YKNOH B CTOPOHY
3aWMLLIaemMoro yyacTka, a Takke Ana 3awuTbl YANMHEHHbIX BbIpaboTok 1 B
crnyyasix, Korga no MeCTHbIM YCMOBWSAM WX MPUMEHEHWEe OKa3blBaeTcs
LiernecoobpasHbim.

1.11. KonbueBbie, HEMOJIHOKOMbLEBLIE 7] TNHENHble
NpoTUBOMUNBLTPALMOHHbIE 3aBEChbl criegyeT MpoekTupoBaTb B Tex Xe
criyyasix, 4YTO M COOTBETCTBYIOLIME BOAOMOHU3MTENbHbIE CUCTEMBbI (CM. I,
1.10). ¢ y4eTOM OrpaHUy4eHuin Ans UCNofb30BaHUSA HEKOTOPbLIX TUMOB 3aBeC
Mo MNPUPOAHBLIM YCMOBMAM (COMMACHO YKasaHWAM pasd. 4) M MeCTHbIX
NPOU3BOACTBEHHbLIX BO3MOXHOCTEN.

1.12. Tlpu cooTBeTCTBYlOLEM OOOCHOBaHWM BOLOMOHU3UTESNbHBIE W
NPOTMBOMUMNBLTPALMOHHbIE YCTPONCTBA KapbepoB (pa3pes3oB) AomnyckaeTtcs
npegycMaTpuBaTth B BMAE OTAENBbHO PacrofiOXEHHbIX 3MEMEHTOB CUCTEMBbI
3aWnThl, pasMeLlaemblX U3 YCroBus Ux Hanborbluen apdHeKTUBHOCTN U C
y4yeToM penbeda KpoBnuM NoAacTunalrLero BoOAoynopa, 3aneraHus nopog c
BbICOKOW BOJOMPOHULIAEMOCTbLIO, HanpaBrieHUsa NoA3eMHOro noToka n ap.

1.13. CHuxXeHune nbe3OMeTPUYECKOro YPOBHS HAaMOPHbIX BOA AnNA
COXpPaHEHUs1 YCTOMYMBOCTU FOPHBLIX MOPOA M UCKMOYEHUS NpopbiBa BOAbI B
BbipaboTkM gonyckaeTcsa npegycmatpyvBaTb C  MOMOLLBIO  CheuuansHoO
npegHasHayeHHbIX Ans  3TOr0  YCTPOWCTB  (CKBaXWH, 06OpYyAOBaHHbLIX
Hacocamm, CaMOU3NMBAIOLLMXCH CKBaXKWH U Ap.).

1.14. MNpw NPOEKTMPOBAHNN BLINOITHAEMON B HECKONBKO 3TarnoB CUCTEMBbI
3awmThl kKapbepa (paspesa) HeobxoaMMo npegycmaTpmBaTh:

[0 Hayama cTpouTenbCTBa Kapbepa (pa3pesa) — BBOA4 B [JeNcTBue
BHELLHUX COOPYXXEHUN W YCTPOWCTB ANS perynupoBaHns MNOBEPXHOCTHOrO
CToka W BOAOOTBOAA, BBOA B [EWCTBUE COOPYXEHWN, YCTPOUCTB W
BbIMOMTHEHNE MepOoNpPUATUA, HEOBXOAMMBIX ANS 3alMTbl FOPHbIX BbIpaboToK
OT MNOA3eMHbIX BOA Ha nepuod, B TeYeHMe KOToporo MoryT ObiTb
NOArOTOBMEHbI  COOPYXEHMUS, YCTPOMCTBA W MEponpuaTUS CreayroLero
aTana. B a3TOT Xe nepuod npuv MPOEKTUPOBAHWM CUCTEMbI 3aluUTbl C
BHELUHUMU BOAOMNOHN3NTENbHBLIMA unm NpoT1BOMUNBLTPaLNOHHBIMU
yCTpPONCTBaMn [OSKHbI  BbITb  0BecneyeHbl onepexarolee passuTne
MOHWXEHNST YPOBHS MOA3EMHbIX BOA WMAM  Ofepexarwue npoTUBo-
PUNbTPaLMOHHbIE YCTPOWCTBA, MPU MPOEKTUPOBAHUN CUCTEMbI  3aALLUTbI
rOpHbIX BblpaboTok 6e3 BHELHWX YCTPOWCTB — FOTOBHOCTb CpeAcTB Ans
npoBedeHNsT HeobXoAMMbIX MEepOonMpUATUA U BbIMOSIHEHNS HEOBXOAUMBIX
YCTPONCTB B npouecce pa3paboTku kapbepa (paspesa);

B Nepuoj CTpouTenbCTBa Kapbepa (pa3pesa) — nocnefoBaTenbHbIN BBOS
B [OEeWCTBME [ONOMHUTENMbHBLIX COOPYXEHWN U YCTPOMCTB W NpoBedeHne
HeobxoANMbIX MeponpuUSATUI, MPeayCMOTPEeHHbIX npoektom (cm. nn. 1.10-
1.13);

K MOMEHTY CAauuM Kapbepa (paspesa) B 3KcrniyaTauuMio — rOTOBHOCTb
COOPY>XEHWUI 1 YCTPOWCTB, obecrneymBaioLLmxX 3aLmTy ropHbIX BbIpaboToK Ao
AOCTVXXEHUS NMOMHON MPOEKTHON MPOM3BOANTENBHOCTU Kapbepa (pa3pesa), B
TOM 4uUCrne T[OTOBHOCTb 3arnpOeKTUPOBAHHOM CUCTEMBbI perynnpoBaHus
MOBEPXHOCTHOrO CTOKa, ApeHaxa, CTauMoHapHOro BO4OOTNVBA Y BOAOOTBOAA
PYOHWYHBIX BOA,;

B npouecce aKcnfyaTauuMm Kapbepa — nocrnefgosartesibHbli BBOA, B
OeNcTBMe COOpPYXEHUM U YCTPOMCTB W NpOBedeHVMe MeponpusTUi,
3aMpOeKTUPOBAaHHBIX B CUCTEME 3almuTbl M obecneynBalowmnx NOCTOSHHOE
onepexeHne MO OTHOWEHWIO K TFOpHbIM paboTaMm pas3BUTUSI MOHMKEHUS
YPOBHS MOA3EMHbIX BOA, UMW NPOTUBOMPUMLTPALIMOHHBIX YCTPOWCTB Ha CPOK,
NpeaycMOTPEHHbIV B MPOEKTE.

NMPOEKTUPOBAHMUE 3ALLUNTbI MOA3EMHbIX BbIPABOTOK



1.15. B npoekTax 3alwuTbl MOA3EMHbIX BbIpaGOTOK B 3aBUCUMMOCTM OT
MeCTHbIX YCMOBUI B Mpedenax LIaxTHOro nons criegyeT npegycMartpuBath
1cnonb3oBaHue:

B KayecTBe MoA3eMHOro ApeHaka — caMux 3aliullaeMblX BblpaboTok C
YCTPOWCTBOM B HUX APEHAXHbIX KAHABOK;

BEpPTMKAsbHbIX, TFOPU3OHTANbHLIX W  HAKMOHHLIX CaMOW3NMBaIOLLMXCA
CKBaXWH, 3abypuBaemblx, 3afaBnuBaembix (Mnu 3abuBaeMblx) U3 camux
3alMLaeMbIX BblpaboToK, ApeHakHbIX BbIPAGOTOK U 13 crieuuanbHbIX HULW U
Kamep;

CKBO3HbIX (PMNbTPOB, 3abypuBaeMblXx C MOBEPXHOCTU U cOMBaeMbIX C
caMVM¥ 3alLULLIaEMbIMU UM APEHAXKHBIMU BbIpaGoTKaMu:

CKBaXWH, 060pYyOOBaHHLIX Hacocamy M ycTpaWBaeMblX C MOBEPXHOCTM
U1 13 NOA3EMHbIX BbIpaboTOK; UMMOMUIBLTPOB B MOA3EMHbIX BblpaGoTKaXx;
NPOTUBOMUNLTPALMOHHBLIX 3aBecC (TaMrnoHa)a ropHbIX Nopoa);

COOTBETCTBYIOLLUMX COOPYXKEHUA W MeponpusiTUi ANs perynMpoBaHus
NOBEPXHOCTHOrO CTOKA, BKMOYas BOAbI, CKannuveawowuecss B Mynbaax
COBWKEHUSI 3eMHOIN NMOBEPXHOCTHU,

Bo Bcex cnydyasx B NpoekTax 3aliuTbl NMoA3eMHbIX BblpaboTOK OOMKHbI
npegycmaTpuBaTbCsl YCTPOMCTBA U YCTaHOBKM AN BOJOOT/IMBA M OTBOAA
oTKauMBaeMbIX BOA K MecTaM ux cbpoca.

ﬂpwmeanMe Cuctema perynmpoBaHunsa NOBEPXHOCTHOro CTOKa npu
HeobXx0aMMOCTM J0MKHa OXBaTbIBaTb TEePpUTOPUIO U BHE LLIAXTHOrO Nonsd B npeaenax,
YyCTaHaBIIMBaeMbIX MPOEKTOM.

1.16. B cnyyasix HenocpeACTBEHHOW Yrpo3bl NPOPLIBOB B MOA3EMHbIE
BbIpaboTkM BOAbI WM TOPHLIX MOPOA, B YaCTHOCTU KOrAa HaAd KpoBnen
Mones3Horo MCKOMaemMoro 3aneralT HackarnbHble BOOOHOCHbIE  CIOW,
Aonyckaetcs npu COOTBETCTBYOLEM OOOCHOBaHWM npegycmaTpueate B
npoekTe BHELLaXTHbIE BOAOMNOHN3NTENbHbIE cucTemsbl "
NPOTUBOMUNBLTPALMOHHbIE 3aBECbl, YCTpauBaemble B COOTBETCTBUM C
TpeboBaHusimu nn. 1.10-1.13.

Honyctumyto BENUYMHY NpUTOKa BOAbI B MOATOTOBUTENbHbLIE U OYMCTHBIE
BbIpaboTkN HA MECTOPOXAEHUAX MONE3HbIX UCKONaeMbIx crnegyet NpUHUMaThb
ucxodst U3 onblTa CTPOUTENbCTBA W AKCMIyaTauun LUAXT B aHanornyHbIxX
YCNOBUSIX.

1.17. MNMpy NpOEKTUPOBaHUN 3aLUMTbI TOPHbIX BbIPAabOTOK, NPOXOASALIMX B
BOAOHOCHOW TOrLLE, U3 KOTOPOW OXMAAITCA 3HaYUTENbHbIE MPUTOKN BOAbI,
JonyckaeTcs npu Hagnexawem o6ocHoBaHUM NpegycMaTpuBaTh Co3daHve B
npepenax LWaxTHOro Monsd  crneuunanbHbIX  OPEeHaXHbIX  OPU30OHTOB,
pacnonarasi ApeHaxHble BblpabOTKM  HMXKE  OCHOBHbIX  OTKaTOYHbIX
rOPU30OHTOB.

1.18. Tpn NpOEKTMPOBaHWN 3aLUUTbl FOPHbIX BbIPABOTOK HeobxoaAnMo
yunTbiBaTb, YTO MPOXOAKY WX B HEOCYWEHHbIX nopogax cnegyet
npegycmaTpusaTtbh C onepexarwowmm bypeHnem n cobniogeHnem TpebosaHun
n. 115, a B HeobxoOMMbIX Cfy4asx — C nNpegBapuUTenbHbIM
3aMOpPaXUBaAHNEM FOPHbIX MOPOA UMK C MPYMEHEeHNEM LLIMTOBOro cnocoba.

1.19. MNpn NPOEKTMPOBAHNN BLINOIHAEMON B HECKONBKO 3TarnoB CUCTEMBbI
3aWmThl NOA3eMHbIX BblpaboTok HeobxoamMmo npedycmaTpuBaTh:

[0 Havana rMpoXOoAdKM CTBOMIOB - BBOA B [ENCTBUME COOPYXEHUA U
YCTPOWCTB MO PErynMpoBaHWIO MOBEPXHOCTHOrO CTOKa, OrpaxaaroLimx
NMOWAAKN LUAXTHbIX CTBOMOB, OypeHwe onepexarowmnx KOHTPObHOpas-
BeOOYHbIX CKBaXWH Ha BCH [NyOWHY CTBONa, FOTOBHOCTb HAPYXHbIX
CTBOSOBbLIX MPOTUBOMUMLTPALMOHHBLIX 3aBEC WNN  BOAOMOHU3UTESbHBIX
cucTem (ecnn OHYN npeaycMOTPEHbI NPOEKTOM), rOTOBHOCTb
npeaBapuTenibHOro TaMnoHaxa ropHbIX NOpPoA;

[0 Hayana NpoxoAKkn NoaroToBUTENbHbIX BbIpaboTOK — BBOA B AeNCTBME
BOA0OTIIMBHOWN yCTaHOBKM y LLIAXTHOTO cTeona (monyckaetcs
npegycMmaTpuBaTb MPOXOAKY MOLrOTOBUTENbHbBIX BbIpabOTOK Npu AencTBMM
BPEMEHHOW HaCOCHOW CTaHUUW, PacCYMTAHHOW Ha OXWOaembll MPUTOK B
nepuos [0 rOTOBHOCTM 3anpoeKTUPOBaHHOW CTalMOHapHOW HaCOCHOW
CTaHumK); BBOA B AeWCTBME 3yMNOBOM N NepeKayHblIX HACOCHbIX CTaHLMIA U
BHELLAXTHbIX BOAOMOHWU3UTENbHBLIX CUCTEM (ECNN  OHW  NPEenyCMOTPEHbI
NPOEKTOM);

B nepuos NPOXOAKM NOAroTOBUTENBHBLIX BblpaboToK —
nocriefoBaTernbHbIi BBOA, B [EWCTBME [OOMOSMHUTENbHBIX COOPYXEHUN W



YCTPONCTB N NPOBEAEHNE HEOOXOAUMBIX MEpPONPUATUIA, NPEeAYCMOTPEHHbIX
npoekTom (cm.nn.1.16—1.18);

K MOMEHTY Havana OYUCTHbIX paboT — pasBuMTWE MOHWXKEHUS YPOBHS
noA3eMHbIX BOL, FOTOBHOCTb COOPYXXEHWA W YCTPOWCTB, obecneumBatoLmx
3aWNUTY MOA3EMHbIX BbIPABOTOK [0 [OCTUXKEHWUS MOMHOM  MPOEKTHOM
NPOV3BOANTENBHOCTU NPeanpUATUS, B TOM YMCIe TOTOBHOCTb CTaLMOHAPHBLIX
MOA3EMHbIX HACOCHBIX CTaHUMI U CUCTEMbI PEryNMPOBaHUS NMOBEPXHOCTHOIO
CTOKa U BOOOOTBOAA;

B npotecce aKcnnyataumm npeanpuaTus - AanbHenwmmn
nocregoBaTenbHbIi BBOA B AENCTBME 3anpPOEKTUPOBAHHBLIX COOPYXEHUN U
YyCTPONCTB W NpOBeAEHNe MeponpusaTvin, obecneynBarowmnx MNOCTOSAHHOE
onepexatowiee (N0 OTHOLUEHWIO K rOpHbIM paboTam) pasBUTME MOHMKEHUS
YPOBHSI MOA3EMHbIX BOA WM COOTBETCTBYHOLUMX MPOTUBOMUNLTPALMOHHbBIX
YCTPONCTB Ha CPOK, onpefensieMblii MPOEKTOM.

2. BOOOMNMOHWXEHUE

2.1. BogonoHwmxeHne cnegyet NPOeKTUPOBaTh C NMPUMEHEHNEM OTKPbITbIX
M BaKyyMHbIX BOAOMOHM3WUTENbHbIX CKBaXWH, WrMOWMbLTPOB, NNAacToBbIX,
TPaHLWenHbIX 1 TPybyaTbIX ApeHaxen, NoOA3EMHbIX APEHaXHbIX BblpaboToK.

2.2. Tpebyemyio BENUYMHY CHWXEHUS HaMoOpOB B BOAOHOCHBIX CMOSX
crnegyeT onpedensATb W3  YCNOBUS COXPaHEHWUsl YCTOWYMBOCTM Mopog,
OKpyXarLmx BbIpaboTkM, M NpefoTBpaLLEeHns NpopbiBa B HUX MOA3EMHbIX
BOQ,.

2.3. Tpu NpoeKTUpoBaHUWN BOAOMOHMXKEHWUS C MPUMEHEHWEM BHELLHEN
BOAOMOHN3UTENbHON  CUCTEMbI,  3alMLLaAloLeN  OTKPbITYI0  BbipaboTky,
YypOBEHb NOA3EMHbIX BOA OOMKEH OblTb MOHMXEH MO BO3MOXHOCTU HUXE ee
AHa Ha BENWYMHY, ONpeaensemMyo pacyeTHbIM NOBbILLEHNEM YPOBHS BOAbI 3a
BpPEMs aBapuAHOIo OTKIOYEHUST BOGOMNOHU3UTENBHOW CUCTEMBI.

[Mpy HEBO3MOXHOCTW MOHWXEHUS YPOBHSA MNOA3EMHbIX BOA HWXe [AHa
OTKPbITOW BbIPabOTKM, B YaCTHOCTW MpU MNepeceyeHnn el BOAOYMOPHbIX
Crnoes, HeOob6XoAMMO UWCXOAWUTb W3 MPAKTUYECKN [OCTUXKUMOW  NyBWHBI
BOOOMOHMXEHUS B KaXXOOM BOAOHOCHOM Croe W npegycMmaTpuBaTb
AONOMHUTENbHbIE BHYTPUKapbepHble YCTPOWCTBA 1 MEPONPUATUSA COrMacHo M.
1.9.

2.4. Tpn NPOEKTUPOBaHUM BOAOMOHWKEHUSI C MPUMEHEHNEM BHELLAXTHbIX
BOOOMOHU3UTESbHBLIX ~ YCTPOWCTB,  3alMLIAOWMX  MNOA3EMHbIE  OpHble
BbipaboTkM B BOAOHOCHBLIX MOPOAAX, He OTAENeHHbIX BOAOYMOPOM OT
BblLLEeNexalmx BOAOHOCHbIX CIOEB, MOHMXEHHbIN YPOBEHb MOA3EMHbIX BOA
OOIMDKEH HaxXoAMUTbCA HWXKe MOoAOLUBbI 3alyLlaemMblX NOA3EMHbIX BblpaboTok
Ha rmybuHy, cooTBeTCTBYIOLLYIO TpeboBaHusm n. 2.3.

Mpu Hann4mn Bogoynopa (ropHeIX nopog ¢ KoadduuneHTom dunsTpauum
meHee 0,001 m/cyT). oTAensoWwero TonLy Nopof, B KOTOPbIX MPOEKTUPYHOTCA
noasemHble BblpaboTKM, OT BbllIenexallero BOAOHOCHOIO Crosl, NOHWXeHne
YPOBHS MOA3EMHbIX BOA B 3TOM Cfioe [AOMyCcKaeTCs HasHavaTb C y4eToM
cobnogeHns ycrnoeums

y < 5hg 1)

]

rae y — OCTaTOYHbI/i Hanop, OTCYATLIBAEMEI OT KPOBMNW pasfensioLlero
Crnosi BOAOYMNOPHbIX Nopos, M;

hg — TonwmHa He Hapyliaemoro npv pa3paboTke pa3fensioLEro cros
BOZOYMNOPHbIX NOpos, M.

Mpu aToM ocTaeTcsi B curne TpeboBaHWE MOHWKEHUS! YPOBHS NMOA3EMHbIX
BOA B TOMLEe Nopof, rae pacnonarailoTcs NoA3eMHble TOpHble BblpaGoTKy,
HUXE UX NOAOLLBbI.

Mpu HEBO3MOXHOCTU MOHMKEHUS! YPOBHS! MOA3EMHBIX BOA, HUXE NMOAOLLBHI
FOPHbIX BbIPABOTOK C MOMOLLbH BHELLIAXTHBIX BOAOMOHU3UTENBHbBIX YCTPONCTB
[0MyckaeTcsl MpW COOTBETCTBYIOLLEM OBOCHOBaHUM WCMOMb30BaTh MX ANA
NPaKTUYECKM OOCTWKMMOTO BOAOMOHWXEHUS, NpefycMaTpuBas B npegenax
LLIaXTHOrO NONsl YCTPOWCTBA M MeponpusaTus cornacHo n. 1.15.

2.5. Heobxogumoe BpemMsi Ansi [OCTUXEHUS TpeByeMoro MNOHUXEHMS
YPOBHSI MOA3EMHbIX BOZ, PacnpoCTpaHEHWE [EenpeccuM Uu  pasBuUThe
BOZIONOHM3UTENIBHON  CUCTEMbI  [JOMKHbI  OMPefensThCs COOTBETCTBEHHO
cXeme ropHbIX paboT.



2.6. CxemaTtusauus NpUpoaHbIX YCMOBMIA ANs pacdeTa BOOOMOHMKEHMS
OOMmKHa  OTpaxaTb [AeNCTBUTENbHbIE  TMAPOreosiorMyeckne  ycrioBus,
reonornyeckoe CTPOEHUE TOMLLUM U XapaKTEPUCTUKN CrnaratoLLnx ee CroeB.

2.7. PacyeT BOOONOHMXEHUS. KaK NpaBuUmo, crneayeT BhbIMOMHATL UCXOAs
13 NIMHENHOrO 3aKoHa ounbTpauuK, Belpaxaemoro opmynomn

v =Kl @

rae v — cKopocTb ounbTpauum, M/IcyT;

K — koadppnumeHT comnbTpaumm, m/cyT;

| — rpagveHT Hanopa.

OcHOBHble ~ pacyeTHble  opMynbl M Tabnuubl  NpuBeaeHbl B
pekomMeHAyeMOM MpunoxeHum 1.

Mpu HeOGXOANMOCTU NPUMEHEHUSI BOOOMOHMXKXEHUS B BOAOHOCHLIX CMOSIX,
CMOXEHHbIX Nopogamu, OTNNYAIOLMMUCA BbICOKUMW  (OUNBbTPaALUOHHBIMU
CBOWCTBaMM (KkpyMHOOGNOMOYHBLIMU, CUMbHOTPELLMHOBATLIMA "
3aKapCTOBaHHbIMM), pacyeT BOAOMOHWKEHUS [OOMYyCKaeTCA OCHOBbIBaTb Ha
ONbITHBIX AAaHHbBIX W YTOYHATbE B NpoLecce No3TanHoro BbINOMHEHUS CUCTEMBI
3aLUMThI.

2.8. [Ona ycnoBuih MOBLIWEHHOM  CMOXHOCTM  (HEOOAHOPOLHOrO
(UNbTPALMOHHOTO MOTOKA, CMOXHBLIX O4YEepPTaHWA KOHTYPOB MNUTAHUS WU
BOLOMOHMXEHNS U T. M.) pacyeT BOAOMOHU3UTENbHbIX CUCTEM [0MNycKaeTcs
NpoOu3BOAUTL C UCMOMb30BaHNEM MOAENNPOBaAHNUS UNW APYTMX METOAOB.

2.9. KOHCTpYKUMU BOAOMOHM3UTENbBHBLIX U HabniogaTenbHbIX CKBaXWH U
OpeHaxen cnegyetT MpuHMMaTb B COOTBETCTBUMM C  yKasaHuAMU
06513aTeNbHOr0 NPUNOXeHUst 2.

OTKPbITbIE BOOOMOHU3UTENbHBLIE CKBAXXUHbI

2.10. OTkpbITble (cooOwatowmecs ¢ aTMocqeport) BOAONOHN3UTENbHbIE
CKBaXMHbI cniefyeT npegycmaTtpuBaTh, Kak NpaBuIo, AN CHUXEHUS YPOBHS
(wnn Hanopa) noAaseMHbIX BOA B HACKarbHbIX Nopofax ¢ KO3ddULMEHTOM
dunbTpauMm He MeHee 2 MI/CYT M BO BCeX ApPYrMx crniyvasix, korga ux
3P PeKTNBHOCTL NOATBEPXKAAETCS ONBbITHLIMW AaHHBLIMU.

2.11. Tpyv nNpoOeKTUpoBaHUM BOAOMOHU3NTENbHLIX CUCTEM creayeT
npegycMaTpuBaTh OTKPbITble BOAONOHU3NTENbHBIE CKBaXWHbI B BUAE:

obopyAoBaHHbIX Hacocamu;

CKBO3HbIX (PMNbTPOB, Yepe3 KOTopble MOCTynalwlime B HUX MOA3eMHble
BOAbl M3 BCEX Npope3aemblX MMU BOAOHOCHBbIX CroeB cbpacbiBaloTcs B
noasemHble BblIpaboTky;

CaMOM3NMBAIOLLMXCS C M3MMBOM BOAbI Yepes yCTbe;

BOZOMNOIMNOLAWMX, C MNOMOLbI KOTOPbIX MNOA3EMHble BOAbl K3
BbILLenexallero crnos copacbiBaloTCs B HDKENEXaLLMWN.

2.12. CkBaxuHbl, 060pyaoBaHHbIE Hacocamu, creayeTt npegycMaTpusath
ONsi KOHTYPHbIX W JNIUHEWHbIX BOAOMOHU3WUTEMbHBLIX CUCTEM, a Takke
NpoeKTMpoBaTb B BWAE OTAEMNbHO PACMOMIOKEHHbIX BOAOMOHU3NTENbHBLIX
YCTPOWCTB MNpu OTKPbITOW W NOA3EMHON pa3paboTkax MeCTOPOXAEHUN
MOnesHbIX UCKOMaeMbIX U B BUAE pacnpefenieHHbIX Mo NMoWaan LaxTHOro
nons BOAOMOHU3NTENbHbIX YCTPONCTB NP NoA3eMHON pa3paboTke NonesHbIxX
NCKOMaeMbIX.

2.13. CkBO3Hble hunbTpbl criegyeT npeaycMaTpuBaTh ANS KOHTYPHbBIX U
NWHENHbIX BOAOMOHU3UTENBHLIX CUCTEM, a Tawkke B BuAE OTAENbHO
pacnonoXeHHbIX UK pacnpefeneHHbIX Mo NoLWaan LWaxTHOro nons BoJo-
MOHMU3WUTENbHBIX  YCTPOWCTB MpU  MOA3EMHOW  pas3paboTke  MOnesHbIX
MCKOMaeMbIX W MpU OTKPbITOM paspaboTke MEeCTOPOXOEHUA MOMNe3HbIX
MCKOMaeMbIX, KOrga TEXHWYECKM BO3MOXHO M IKOHOMMYECKM onpaBhaHo
YCTPONCTBO NOA3EMHbIX APEHaXHbIX BbIPabOTOK.

2.14. BepTuKanbHble CaMOW3NMBAIOMECH CKBaXKWMHbI [ANS  CHATUS
M30bITOYHOrO Hamnopa B HWXemnexXalmx BOAOHOCHbIX Crosix crneayet
npegycMmaTpuBaTth Ans NpefoXpaHeHns OT HapYLUEHUS] YCTOMYMBOCTM FOPHbIX
nopoA v NpefoTBpaLLeHUs onacHbIX MPOPbLIBOB HAMOPHbIX BOA B OTKPbITble
U1 NOA3eMHbIE FOpHbIe BbIPaBboTKW.

3abypuBaHue CaMOU3NUBAIOLLUMXCA CKBaXWH cregyeT MpOM3BOAUTL C
noBepxHOCTU 3emnun, ¢ 6epm Ha BopTax kapbepoB (pa3pes3oB), C MOAOLLUBbI
OTKPbITbIX UMW NOA3EMHbIX BblpaboTok. CkBaxuHa JomkHa 6biTb 3arnybneHa
B Hambonee BOJOOOMNBbHYIO 30HY BOAOHOCHOIO Crlosl, COAepXKallero
HamnopHble BOAbl.



2.15. Mopu3oHTarnbHble CaMOM3NMBaIOLMECS CKBAXWHbI, yCTpauBaemble C
GepM Ha oTkocax, criegyeT npegycMaTpuBaTth B MOAOLIBE BOAOHOCHBIX CIOEB
BOMM3M UMX KOHTaKTa C BOAOYMOPHBIMM  CMOSIMM  MNM B MecTax
COCpedoTOYeHHOW hunbTpaumMn Ans npefoTspalleHus  cyddo3noHHoro
BbIHOCa NOPO/bl YEPE3 OTKOChI OTKPLITLIX BbIPAGOTOK.

FOpu3oHTanbHble  CKBaXWHbl Ha OTKOCAX OTKPbITBIX  BbIpaboTOK
JornyckaeTcs npedycMaTpuBaTh Kak BCMOMoraTeslsHOe CpeacTBO  Npu
HapyXHOW BOLOMOHU3UTENBHON CUCTEME W3 CKBaXWH, 06GOPYAOBaHHbIX
Hacocamu, UM U3 CKBO3HbIX (PUMBTPOB (MMM NPU NPOTUBOGUNLTPALMOHHOM
3aBece) , a TaKke B Ka4yecTBE OOHOTO W3 OCHOBHbIX CPEACTB [Ans
NOAAEPXaHWUS CO CTOPOHbI MOCTOSIHHbIX GOPTOB BLIPAGOTKU MOHUXEHHOTO
YPOBHSI MOA3EMHbLIX BOA, [OCTUIHYTOrO C TMOMOLUBI [ApYrUX CpPEACTB
(HanpumMep, OTKPLITOro BOAOOTIIMBA).

2.16. B npoekTe crnefyeT npegycmaTpuBaTh NpUMEHeHUE B MOA3EMHbIX
BbIpaboTKax CamMOU3NMBAIOLLUXCS CKBaXWH (BOCCTAMLLMX, HUCXOOSLMX UIU
rOPU30OHTanNbHbIX — B 3aBUCUMOCTM OT MMAPOreosiorMyeckux yCroBuii) Ans
YCUMEHVSI OpEHUPYIOLLEN CMOCOBHOCTU camoi BbIpaboTkM, a Takke Ans
BOZIONOHMXEHWS B BOAOHOCHbIX NOPOJAX U CMOSIX, OTAENEHHbIX OT BbIpaboTku
BOZOYMOPHBLIMU MPOCIIORKaMM 1 CIOSIMU.

2.17. MNpu ropu3oHTarnbHOM 3aneraHny BOOOHOCHBLIX CMOEB [0MyCKaeTCs
npegycMaTpuBaTb  WUCMOMb30BaHWe AN BOAOMOHWXEHUS  My4YeBbIX
BOA03a60pOB, COCTOSALIMX M3 LUAXTHBLIX KONOALEB C YCTAHOBMEHHLIMU B HUX
Hacocamu, ¥ 3abypvBaembix U3 KOMoOALEB nyyeBbiX (pafuarnbHbIX), Kak
NpaBwuMo, TFOPU3OHTAmNbHBIX (@ MNpU HEOOXOAMMOCTM — U HAKITOHHbIX)
CaMOM3NMBAIOLLMXCA CKBAXKMH.

2.18. Boponornoujatoliye CKBaXWHbl criefyeT npedycMmaTpuBatb Mpu
3areraHuv BOAOMPOHULIAEMOrO CIOSi, UMEILLEr0 BbICOKYHO MOFIIOLLAMLLYI0
CNOCOBHOCTb, HIKE OCYLLIAeMOro Crosi.

UrnoounbTPbI

2.19. B coctaBe BOOOMOHU3UTESbHBIX CUCTEM OTKPbITLIX WU MOA3EMHbIX
BbIpaboTOK crneayeT NPUMEHATb UrMogUnbTPLI:

nerkwe, He VMelOWUe  UHAMBUAYaAlbHbIX  BOAOMOABLEMHUKOB WU
COeaMHSLMNECS C LeHTPanbHOW HACcOCHOW CTaHuuen obwum (gns rpynnbi
urnodunbTPOB) BCAChIBAKOLLMM KOMNMNEKTOPOM;

IKEKTOPHbIE, CHAbGXEHHble KaXabli WHAMBUAYaNbHLIMUA DKEKTOPHBIMM
BOAOMOABLEMHMKAMN N COEAMHEHHbIE C LEHTpanbHOW HACOCHOW CTaHuuewn
obwmm (gna  rpynnbl  MrModuNbTPOB) HaMopHbIM U BOAOOTBOASALLUM
BOZOBOAAMMU;

BaKyyM-KOHLEHTPUYECKME, CHabXeHHble KaXAbll  WMHAMBUAYaNbHbIMU
IKEKTOPHbIMM ~ BOAOMNOABEMHUKAMU W COEOUHEHHble C  LeHTpanbHOW
HaCOCHOW CTaHUuen HanopHbIM U BOAOOTBOASLLMM BOAOBOAAMM.

2.20. Jlerkme  wurnounbTpoBble  YCTAHOBKM  (rpaBMTaLMOHHOMO
BOAOMNOHWKeHns (tuna JINY) cnepyeT NpuMeHATb B OCHOBHOM B COCTaBe
BHYTPMKapPbEPHBLIX CUCTEM 3aLUMThI (@ MpU HEOOBXOAMMOCTN — U B NOA3EMHbIX
BblpaboTkax) npu Tpebyemon rnybuHe MOHWKEHUS YPOBHS MOA3EMHbIX BOA
00 4-5 M (Mnu Ha GonbLuylo rMyGuHY — € NPUMEHEHUEM SIPYCHBLIX CUCTEM) B
ropHbIX Mopogax ¢ koadgduumeHTammn dunstTpauunm 5 — 50 m/cyt — 6Ges
o6CbinkM BOKpYr urnocpunbtpoB, 2 — 5 M/CyT — C necYaHo-rpaBunHON
06CbINKOM BOKPYT MrMOgUbTPOB Ha BCHO BbICOTY BOAOHOCHOTMO Cros.

2.21. Jlerkme urnounbTPOBLIE YCTAHOBKWM BaKyyMHOrO BOAOMOHWKEHUS
(tvnos YBB, YB3M u Ap.), 3XeKTopHble UrnodunbTpoBble YCTaHOBKK (TUna
ON) n ycTaHOBKM C BaKyyM-KOHLEHTPUYECKMMU BOZOMPUEMHUKamMu (Tvna
OBBY) cnegyeT npumMmeHsiTb, Kak nNpaBuno, ANS BOAOMOHWXEHUS B TFOPHbIX
nopoAax ¢ KoaPUUMEHTOM bunbTpaLmm MeHee 2 M/CyT.

2.22. B npoekTe cnefyeT npegycmaTpuBatb MOrpyXeHne rnerkux wu
IKEKTOPHBIX UrMOUILTPOB, Kak MpaBuio, rMapaBiM4eckuM crocobom; npu
HeoOGXOAMMOCTN MepeceyeHns NerkMMnU U DKEKTOPHbIMU  UrMounbTpamm
TpyAHOpPa3MbIBaeMbIX MOPOA M BO BCEX Cryyasix MOrpy>XeHusi B OCyLLlaemyto
TOMWY BaKyyM-KOHLUEHTPUYECKUX BOOOMPUEMHUKOB AN HUX crieayet
npegycMaTpmBaTtb GypeHUE CKBAXUH.

B kavectBe maTtepuana OOGCbINKM WUrMOMUILTPOB CrneayeT NPUMEHHATb
necok ¢ yactuuamu guameTpom 0,5-2 MM.

2.23. Pa3smelleHue wurnounbTpoB crnegyet MNpoekTMpoBatb B Buae
KOHTYPHbIX UIN JIMHENHBIX CUCTEM.



2.24. Tpu NpOEKTUPOBAHUU WUIMOMUIILTPOBLIX CUCTEM ANA paboTel B
YCINOBUAX OTpULATENbHLIX TEMMEpaTyp BO3dyxa criedyeT npegycmaTtpuBatb
yTenneHue TpyGoNpoOBOAOB U HACOCHbBIX CTaHLWIA.

2.25. Mpu  NpPOEKTUPOBaHWM INEKTPOCHAGKEHWUS UIMOUITBLTPOBbIX
YCTaHOBOK Heobxoaumo cobniojate Te xe TpebGoBaHus, 4To W Ans
CKBaXXVHHbIX HACOCOB (CM. 06si3aTeNbHOE NPUMNOXEHMWE 2) .

AOPEHAX

2.26. B npoekTax cMcTeM 3aLLmTbl FOPHbBIX BbIPABOTOK OT NOA3EMHbIX
BO4 criegyeT npegycMaTpuBatb MNPUMMEHEHME MNacToBbIX, TPaHLUEWHbIX,
TpybyaTbiX ApeHaxel M NoA3eMHbIX APeHaXHbIX BblpaboToK (ranepemnHbix
OpeHaxen).

2.27. TnacTtoBble ApeHaxu criegyeT npegycMaTpuBaTb B OTKPbITbIX
BbipaboTkax Ana npegoTBpalleHns cyddO3nOHHOro BbIHOCA M paspyLleHus
FOpPHbIX MOpPOA, KOrda Hemb3s WM  3KOHOMUYECKM HelernecoobpasHo
MONHOCTBI0 MPefoTBPaTUTL BbiCayMBaHWe MOA3EMHbIX BOA Yepe3 OTKOCHI, a
TaKkKe AN APEHNPOBAHNS BHYTPEHHMX OTBamNoB.

HeobxoamMmocTb [OpeHaxa OTBanoB M €ero KOHCTPYKTMBHOE peLleHue
yCTaHaBNMBAOTCS COBMECTHO C peLUeHUeM TEeXHOMOorMm oTBanoobpasoBaHns
M opraHusauuen MOBEPXHOCTHONO CTOKa, C y4eTOM XxapakTtepa nopoj B
OCHOBaHWW OTBaNOB U APYIMX MECTHbIX YCNOBUN.

2.28. TpaHwenHble apeHaxu (OTKPbITble TpPaHLWEM WU KaHaBbl)
JonyckaeTcs MNPUMEHSITb B KayeCTBE HapYXXHbIX BOOOMOHU3UTENbHbIX
YCTPONCTB (B OCHOBHOM FWHENHbIX) @ BEPXHUX BOAOHOCHLIX CMOSX, B BUAE
nepefoBbIX TPaHLLEW - NPU BCKPbITUM MECTOPOXAEHWUS OTKPbITEIM CMOCOOOM
6e3 HapyXHbIX BOAOMNOHU3UTESbHBLIX YCTPOWUCTB U B BMAA KaHas Ha Bepmax
(nnowankax) 6opToB kapbepa (paspesa).

Kanasbl Ha Bepmax BHyTpu Kapbepa (paspesa) criegyeT OAHOBPEMEHHO
ucrnonb3oBaTb ANs OTBOAA MOBEPXHOCTHbIX BoA. CeuyeHwe KaHaB [OSMKHO
yAOBReTBOpSATL TpeboBaHMsaM pasg. 5.

Boay, cobGupatolytocs B TpaHwesx U KaHaBax, Heobxogumo OoTBOAWTb
CaMOTEKOM 3a npefernbl KapbepHOro Mofs K MecTy cbpoca pyAHWUYHbBIX BOA
WK1 K KapbepHbIM BOAOCOOPHMKaM MO BHYTPUKapbepHON BOAOCTOYHON CETU.

2.29. TpybuaTbii gpeHax criegyeT npedycMaTpuBaTb NpU NPOTSXKEHHON
no dpoHTy BopTa kapbepa (pa3pesa) NMHWM BbiCAYMBaHUA MOA3EMHbIX BOA
Ha OTKOCbl B MarioyCTOM4YMBbLIX MOPOAAX, 3aneratwLmx Had BOAOYNOpOM.

Tpyb6uaTtbin ApeHax HeobXoAuMO BpesaTb B BOAOYMOPHbIE Crou, C TeM
YTOObI NOMHOCTBIO NEPEXBATUTL NMOTOK NOA3EMHbIX BOA HaZ BOAOYNOPOM.

2.30. TloasemHble [peHaxHble BblpaboTkM (ranepemrHbll  ApeHax)
MPOXOAHOTO W MNOMYNPOXOAHOIO CeYeHun crnegyeT MPUMEHATb  Ans
HernocpeACTBEHHOrO APEHNPOBaHUS OKpYXXaloLen nx TOMLWM nopog unu Ans
BOOMOHWMXEHUS B BblLLE- N HKENeXallmx BOAOHOCHBIX CMOSAX C MOMOLLbO
CKBO3HbIX  (punbTpoB 1 3abypvMBaemblx M3  camux  BblpaboToOK
BOAOMOHN3UTESbHBLIX CKBaXWH, paboTalolmX Kak CaMoMsnuBalolmecs wnm
Kak BakyymHble (cM. n. 2.32), a npu Heobxogumoctn u obopyayembix
NHAVBMAYaNbHLIMU HAacoCamMMm.

Mpn nogsemHon paspaboTke MONE3HbIX KMCKONaemblX AOMyckaeTcs B
KavecTBe ApeHaxHbIX npegycmaTtpvBaTb MCMOMb30BAHME OCHOBHBIX FOPHbLIX
BbIpaboTOK, B KOTOPbIX AN 3TOT0 AOMKHbI OblTb 3aNpPOeKTPOBaHbl KaHaBKU
WM NOTKN ANS CTOKa BOAbI.

B nogsemHbIX ApeHaxHblX BblpaboTkax (M B OCHOBHbIX BblpaboTkax,
UCMonb3yemblX B KavecTBe [ApEeHaxHbIX) criegyeT npeaycmaTpuBaTh XOAKU
ans cboMkn €O CKBO3HBbIMW unbTpamMy U HUAWKM Ansa  3abypuBaHus
BOAOMOHN3UTESbHBIX CKBAXWH, €CMN MPOEKTUPYETCA UX MPUMEHEHMe.

MoasemHble ApeHaxHble BblpaboOTKM JonyckaeTcs MpoeKTUpoBaTtb Ans
3alWNThI KaK LUAXTHOrO, TaK W KapbepHOro Mofs, NPUMEHSS MX BO BHELLUHWX
(konbLUeBbIX,  HEMOMHOKOMbLUEBbIX W  NIMHENHbIX)  BOAOMOHU3UTENbHBLIX
cuctemMax WM pacnonaras B BWAE CUCTEMATUYeCKoro [peHaxa Huxe
OTKPbITbIX BbIPAabOTOK MMM B CUCTEME FOPHbIX BbIPAGOTOK LLUAXTHOIO NONS.

B nogsemMHbIX ApeHaxHbIX BblpaboTkax, B KOTOpPbIX ByayT NponssoanTbLCA
aKcnnyaTaumnoHHble paboTbl (Hag3op 3a CKBO3HbIMW bunbTpamu, BypeHune
BOCCTAOLLMNX CKBAXKWH W T. N.) cneayeT npegycMmaTpmBaTb CUrHanMsaumio Ans
OMOBELLEHNST HaxodsLWMUXCs B HUX Mioden B cryyae aBapum B CUCTEME
BOAOOTNMBA M NpPU Heo6XxoaMMOCTU TenedOHHYI0 CBA3b C AUCMETYEPCKUM
MYHKTOM.

Mpn npoekTMpoBaHMN OpeHakHbIX BbIPaboToK Heobxoaumo cobmnogaTb
TpeboBaHus CHul1 11-94.80.



BAKYYMHOE BOOOMNMOHMNXEHUE

2.31. BakyymHOe BOZOMOHMXEHWE crneayeT npegycMaTpuBaTb Anst
CHWKEHUSI YPOBHS MOA3EMHbIX BOA B FOPHbIX MNOPOAax C KoddduumeHTamu
punbTpaumm 0,1—2 m/cyT M Onsi NONHOrO nepexearta MpUToka NoA3eMHbIX
BOZ, K rOpHbIM BbipaboTkaM (MOHWKEHWS 40 BOAOYMNopa).

2.32. BakyymHOoe BOJOMOHWXEHWe  cnefyeT  NpoekTupoBaTb C
NPUMEHEHNEM BaKyyMHbIX CKBaXXWH C MOrPY>XHbIMWU HAcoOCaMu, KEKTOPHbIX
urnounbLTPOB, BaKyyM-KOHLEHTPUYECKNX CKBaXXWH " nerknx
UrnoUnbTPOBbLIX YCTAHOBOK BaKyyMHOTO  BOLOMOHWXEHUS, a Takke
3abypvBaeMbIX U3 NOA3EMHbIX BbIpabOTOK BOOOMOHU3UTENBHBIX CKBaXWH C
NOAKIIOYEHMEM K HWM arperatoB M KOSNEKTOPOB YCTAHOBOK BaKyyMHOrO
BOZAOMOHVKEHNS UMW APYTUX BaKyyMHBIX CUCTEM.

2.33. Tlpun nNpoeKkTMpOBaHUM BaKyyMHOro BOOOMOHWXEHUA cregyeT
YYUTbIBATb MOBbLILUEHHYO OMACHOCTb BbIHOCA B CKBaXWHbl U UrModunbTpbl
MEIKMX YacTuL, M3 OCyLIaeMblX FTOpHbIX MOPOA U NpeaycMaTpyBaTb BO BCEX
crnyyasix necYaHo-rpaBuiHY0 0OCbINKY (PUNbTPOB, YOOBMETBOPSIOLLYHO
TpeboBaHusIM 0653aTenbHOr0  MPUIOXEHUs 2, C MPUMEHEHVMEM Mpu
HeobX0AMMOCTU KOP3UHYATBIX U KOXYXOBbIX (OUMbTPOB.

2.34. ®unbTpbl CKBaXWMH B OTKPbITbIX TOPHbIX BblpaboTkax Ans
npenoTBpaLleHns YpeamepHo OonbLIoro MOCTYMMeHWs BO3dyxa cregyet
pasMellaTb Ha PacCTOSIHUM OT OTKOCOB HE MEHee TOSLLMHbI OCYyLIaeMoro
cnos, lMpu cooTtBeTCcTBYOWEM OBGOCHOBaHUM 3TO PacCTOSHME MOXET ObITb
COKpaLLEeHO.

Okono BepxHUX y4yacTkoB HaadunbTpoBbIX TPYO crnegyeT ycTpavBaTb
TaMMOHbI U3 YNNOTHEHHOIO crlabonpPoHULLIAEMOrO rpyHTa (CYrfIMHKOB, FWH).

2.35. Tlpy nNpoOeKTMpPOBaHWM BaKyyMHbIX CUCTEM [ANs  CO34aHus
TpebyeMoro MOHWXEHNs YPOBHA MOA3EMHbIX BOA B Crlyyae 3aneraHus
Bogoynopa, 6nmM3koro Kk nogolBe ropHOW BbIpabOTKM, U ANS MNOMHOro
nepexasaTa NpUTOKa MOA3EMHbIX BOO K COBEPLUEHHBLIM MO CTEMEHW BCKPbITUS
BOLAOHOCHOrO  crnosi  BblpaboTkam  unbTpbl  cregyeT  pasMellatb
HEenocpeaCTBEHHO Y KPOBMM BOAOYyMNOpa.

Mpu Heo6X0AMMOCTU CHUXKEHWUSI HAaNOPOB B BOAOHOCHLIX CrOSIX CIIOUCTOW
TONLM UNW ANs MOMHOMO UX OCYLIEHUS B 30He, npunerarwllen K BeipaboTke,
(uNbTpbl  CKBaXXMHbl criegyeT pasMellatb B Npedenax BCeX CIIOEeB,
noanexatynx OCyLLEHUIO.

2.36. CuctemMbl M3 BaKyyMHbIX CKBaXXWH B OAHOPOAHOM BOLOHOCHOM Crioe
cnepyeT npegycMaTpvBaTth Npu TpeOYEMOM CHMXKEHUU YPOBHS MOA3EMHbIX
BoA A0 20 M. lMpu CrOMCTOM CINOXEHMU OCyLUAeMOoW TOMNWM (Hannyumn B Hewn
psifia BOOOHOCHLIX CMOEB, Pa3obLLEHHBIX BOAOYNOPHBLIMU COSIMK), @ Takke B
3aKpbITbIX (OrPaHUYEHHBIX HENMPOHULIAEMBIMU KOHTYpaMm) CIosiX 4OMNyCKaeTcs
NPUMEHSITb BaKyyMHble CKBaXXUHbI ry6uHon Ao 100 m u Gonee.

2.37. MvHUManbHbIA ypoBEHb BOAbl B BaKYyMHOW CKBaXXWUHE [OSHKEH
obecne4mBaTh 3aTonfeHne Hacoca, AoCTaTo4Hoe Ans ero paboTel 6e3 cpbiBa
OTKa4Kku, B COOTBETCTBMU C TpebGOBaHMSIMW 3aBOAA-U3rOTOBUTENS U C Y4ETOM
Bakyyma Haa OWHaMWU4YEeCKMM YPOBHEM BOAbl B CKBaXuHe. MakcumanbHbIv
YPOBEHb JOIMKEH COOTBETCTBOBATL NPOEKTHOMY HAMopy B CKBaXWHE.

2.38. YCTaHOBKM C KEKTOPHbIMM  urnocunbTpamy  gonyckaetcs
npegycMaTpvMBatb B MPOEKTe [AONA  BaKyyMHOrO BOZOMOHMXEHUSA  Npu
NMOHWXEHUM YPOBHS NoA3eMHbIX BoA A0 12m (npu Hagnexallem o60cHOBaHUM
— 00 20 M), cynTast OT YpOBHA MOHTaXa yCTaHOBKM.

2.39. YcTaHoBKM 13 BaKyyM-KOHLIEHTPUYECKMX  CKBaXKMH [
KEKTOPHBIMM BoAonogbeMHMKaMK criefyeT npegycmaTtpuBatb  Ans
OCYLUEHWUSI CINOWCTbIX TOMW, NPEeACTaBMNEHHbIX BOAOHOCHBIMW CMOsIMU,
pa3obLEeHHbIMY CYTMUHUCTBIMU UMW TIMHUCTBIMU NPOCAosIMKU, B Npegenax
rnyouH BOOONOHMKeHNS 4o 20 M.

2.40. Nerkue nrnounbTPoOBbIE YCTAHOBKU BaKyyMHOrO BOOOMOHVKEHMWS
cnepyeT npegycmatpuBaTb ANl OCylleHuss ©e3HamnopHbIX W HaMoOpHbIX
BOZOHOCHbIX CITOEB MpPU MOHWXKEHUN YPOBHSA MOA3EMHbIX BoA A0 6—7 M OT
YPOBHSI MOHTaxa YyCTaHOBKM. [lpy HeoOXOAMMOCTU MOHWXKEHUSI YPOBHS
noA3eMHbIX BOA Ha 6onbluyto rmyGuHy AonyckaeTcs NpoekTpoBaTh SPYCHbIe
BOLOMNOHN3MTENbHbIE CUCTEMBI C UCMOMb30BaHNEM YCTaHOBOK Tuna YBB.

YCTaHOBKM BakyyMHOro BOZOMOHMXKEHUSA OOMYyCKaeTcs npegycmatpuBatb
B KayeCTBe BCMOMOraTeflbHOro CpeacTBa Mpu  BCKPbITUM  OTKPbITbIX
BblpaboTok 1 ansa otbopa BoAbl U BO3Ayxa M3 CKBaXuH, 3abypvBaeMbIxX U3
NOA3EMHbIX FOPHbIX BbIpabOTOK.



2.41. Tlpu NpPOEKTUPOBAHWM OCYLUEHUSI MECYaHO-TMUHUCTLIX MOPOA C
KoacpduumeHToM cpunbTpaumm 4o 2 M/CyT AnNvHY UrnodunbTPOB YCTaHOBOK
Tuna YBB cnegyet npegycmatpuBaTe He Goree 7,5 M, B nopogax c
KoachduumneHTom unbTpaumm cebiwe 2 m/cyt —8,5-9 M.

2.42. Pac4yeT BaKyyMHOrO BOJOMOHWXEHUS HeobXxoaMMo Npou3BOAUTb C
Y4ETOM HEYCTaHOBUBLLEWNCS pUnbTpaLMM BOAbI NPY NOCTOSIHHOM Hanope.

Mputok Bo3gyxa K ckBaxuHe (MrnodunbTpaM) JOMNyCKaeTcs onpeaendrtb
no oopmynam ycTaHOBMBLLENCH ero punbTpaumm.

HABNIOOATEJIbHBIE CKBAXXWUHbI

2.43. Tlpn npoeKkTMpOoBaHUU pasMeLleHuss HabnoaaTenbHbIX CKBaXWH
HeOoOX0AMMO y4nTbIBATb, YTO HAOMIOAEHUS 32 PEXMMOM U XapakTepuUcTMKamm
NnoA3eMHbIX BOA [AOIMKHbI OXBaTblBaTb BCHO TEPPUTOPUIO, HA KOTOPOW
BO3MOXHO BIUSIHME BOOOMOHMXEHWUsI B TEYEHME BCEro pacyeTHOro cpoka
aKcnnyataumMm MecTopoXxaeHust.

2.44. Tlpu HanuuMm B palioHe HabnAEHUA HECKOMbKUX OCyLIaeMbIX
BOZAOHOCHbIX CIIOeB HabnpaTenbHble CKBAXMHbI, OTAENbHbIE MbE30METPbI
UNM OaTYukuM YPOBHS HeobXxoguMmMo — npegycmaTtpuBaTb BO BCEX CHOSIX.
CnepyeT npegycmatpmBaTth Hapy>KHYH M30MALMIO KaXaoro nee3omeTtpa (unm
[aTtyvka YpOBHS), YCTAHOBIIEHHONO Ha oOnpeferieHHOW OTMEeTKe, OT APYrux
FOPM3OHTOB M BOOOHOCHBLIX crnoeB. [ormkHa ObiTb obecrneyeHa BO3MOXHOCTb
oTbopa npo6 noA3emMHbIX BOA Ha XMMUYECKUA aHanu3 C pasfnyHbIX Mo
BbICOTE YPOBHEWN BOLOHOCHBIX CIOEB.

2.45. HabnopgaTtenbHble CKBaXXWHbI crnegyeT npegycmaTpuBaTbh BO BCEX
pacyeTHbIX TOYKax, rAe NMOHWXEHUE YPOBHS NOA3EMHbIX BOA MPUHMMAIoCh B
KayeCcTBE MCXOLAHOWN BENMMYMHBI NN ONPeaensanocb pacyeToM.

HabGniopateneHble CKBaXMHbl criegyeT pasmellatb Ha yyacTkax C
XapaKTepHbIMU TMAPOreosIorM4eckMMn YCIoBUSAMM, YYUTbIBAS PacrosioXeHne
WCTOYHMKOB 3arpsi3HEHNS (XBOCTOXPaHWUIKLL, rMapooTBasnoB 1 Ap.), NUTaHWS K
pa3rpy3ku (NOBEPXHOCTHbLIX BOAOTOKOB, BOLOEMOB U ApP.) NOA3EMHbIX BOA.

Mpu OTHOCMTENBLHO MPOCTLIX MMAPOreonorMYeckUX YCroBUsX AonyckaeTcs
pa3MellaTb HabnogaTenbHble CKBaXWHbI MO cTBOpaM  (nyyam). Jlyum
HabnoaaTenbHbIX CKBaXWH crnefyeT HasHavaTh:

npy nosorosanerawwmnx BOOOHOCHLIX CIOSIX — MO HanpaeBfieHMo NOToKa
M B KPecT noToka (NpupoaHOro), B HanpaeneHun Haubonee BepOSTHbIX
obnacten nuUTaHMa M COCEOHUX CUCTEM BOAOMOHWMXKEHUS (BOOOCHAOXEeHWs,
BOAOOTNMNBA);

npu KpyTonagawLmx BOAOHOCHBIX CMOSX — MO MPOCTUPAHMIO U B KPecT
NPOCTUPaHNA CINOEB, B HanpaBfieHUN BEPOSITHLIX WMCTOYHWUKOB MUTaHWUS ©
COCeHMX CUCTEM BOLOMOHMKEHNST (BOAOCHAOXEHWs, BOOOOTNMBA);

Npu NPOTSKEHHBLIX (NMHEWHbIX) CUCTEMaxX — MEepPneHanKYNspPHO ocu
CUCTEMBI.

B MNPOEKTe KOHTYPHOW  BOAOMOHM3WUTENBHOW  CUCTEMbI  cregyet
npegycMaTpuBaTb He MeHee [ABYX Ilydel HabnwogaTenbHbIX CKBaXWMH W
NpUHMMaTb He MeHee [OBYX CKBaXWH Ha fnyye, M3 KOTOpbIX OAHA — Ha
KOHType, a BTOpasi - BHE ero B BbIOpaHHOW pacyeTHOMN TOUKeE.

Mpu GonbliMx pasmepax 30Hbl BAUSIHWUS KOHTYPHOW BOOOMOHU3UTENbHOM
CUCTEMbI YMUCIIO CKBAXKMH Ha Jy4Ye B WHTEPECYHOLWEM BOLOHOCHOM Ccrioe
cnepyeT NpUHMMaTh OT TPeX 40 NSATU, pacrnonarasi NepByo Ha KOHTYpE.

3. BOAOOTNUB U3 IOPHbIX BbIPABOTOK

3.1. B npoekTtax cuctem sawwuThl crnegyet npegycMmaTpuBaTb YCTPOMCTBO
HacoCHbIX CTaHUMA AN OTKaykM BOAbl HENoOCPeACTBEHHO W3  TOPHbIX
BbIpaboOTOK, KOrga HEBO3MOXHO MNM  HeuenecoobpasHo  OTBECTU
NOCTynaloLLyo B HUX BOAY CAaMOTEKOM.

3.2. Tpu npoekTMpoBaHWM cregyeT pasnuyaTb HOPMarbHbIN U
MaKCUMarbHbI NPUTOKM K HACOCHBLIM CTaHLIMAM.

HopmanbHbIi MPUTOK K HACOCHbIM CTaHUMAM craraeTcs W3 npuToka
NoA3eMHbIX BOA, OMpedensemMoro Ha OCHOBAHUM  TMAPOreosiormMvyecknx
pacyeToB, U CMCTEMAaTUYECKN pacxof4yeMon B ropHblX BbipaboTkax BOAbl Ha
TexHonornyeckme n bbiToBble HyxAbl (MbinenogasneHne, rmapoMexaHu3aLmio
nap.) .

MakcumarnbHbIl  NPUTOK K HAacOCHbIM  CTaHUMsAM  onpegenseTtcs
CYMMUpPOBaHMWEM BENWYMH HOpPMarbHOrO MPWTOKa W ONpedensemMoro B
COOTBETCTBMM C YyKa3aHuAMW pasfd. 5 npuToka MOBEPXHOCTHbIX BOA,



obpasylowmxca 3@  c4eT  aTMOC(epHbIX  OCafKoB,  BbiNagaoLLMX
HernocpeACcTBEHHO Ha NNoLLab Kapbepa Uiu LaxTHOro Nons.

3.3. HacocHble cTaHuMM C CyMMapHOMW MOLLHOCTbIO paboyero u
pe3epBHbIX Hacocos cBbille 100 kBT crnedyeT npoekTupoBaThk, Kak npasumo,
B 6110Ke C anekTponoAcTaHUUSAMM.

3.4. B npoektax cnegyeT npegycmaTtpvBaTb [MNaBHble, Y4YacTKOBble U
nepekayHble HacOCHble CTaHuuW, a Ha nepuog WX CTpouTenbcrBa —
BpeMeHHble. Kpome Toro, HeobxoaumMo npegycmaTpuBaTe NepeaBukHble Unu
NMEepeHOCHbIE HACOCHbIE YCTaHOBKWN AN UCMOMb30BaHUS NX B NPU3abolHbIX 1
Opyrnx mectax no Mepe HeobxoaMMoCTH.

3.5. HanopHble TpybonpoBoabl AOMKHbI ObiTb paccuMTaHbl Ha MOMHYIO
NPOV3BOANTENBHOCTb HACOCHOW CTaHLMN.

B npepenax ropHbix BbIpabOTOK AN HACOCHbLIX CTaHuMW cnegyeT
npegycMmaTpuBaTb, Kak NpaBuio, He MeHee ABYX HanopHbIX TpyGonpoBoaos.
OgunH  HanopHbIi  TpybonpoBog —AdonyckaeTcs npedycmaTtpueBatb  Ans
Y4YaCTKOBbIX HACOCHbIX CTaHLUMWIN, a Takke Ans rMaBHOW KapbepHON HACOCHOM
CTaHUMM B CNly4yaB BO3MOXXHOCTW NOATOMNIEHNS HUXKHErO rOpU30oHTa.

Mpn Hanuuum 6Gomee opgHOro HamopHoro TpybonpoBoga oOTKayka
HOpMarnbHOro nNpuToka AormkHa obecneumBaTbCs NMPU OTKIOYEHUN OOHOIO U3
HUX.

3.6. PasmMeljeHne Ha HanopHblX W BcacbiBalWMx Tpybonposoaax
3anopHon apmaTtypbl JOMmKHO obecneuvBaTb BO3MOXHOCTb 3aMeHbl Wnu
pemoHTa moboro n3 Hacocos, obBpaTHbIX KnanaHoB, a Takke OCHOBHOM
3anopHon apmMaTtypbl ¢ obecnevyeHMeM HenpepbIBHOW OTKaYkM HOPMarnbHOro
npuToKa 1 paboTbl KaXKA0ro Hacoca Ha nboi HanopHbI TpyGonposoa,.

CkopocTb BOAbl BO BcacblBalolleM W HanopHoM TpybonpoBoaax, Kak
npaBumo, He JOSKHa NpeBbIlaTh COOTBETCTBEHHO 1,5 1 3 m/c.

3.7. Tlpn npoekTpoBaHMM BOJOOTIIMBHBIX COOPYXEHWUN crnepyet
NPUMEHSITb  TeXHOMOornyeckne cxembl U obopygoBaHWe, MO3BONSOLME
MeXaH13MpoBaTb MOHTaXHbIe paboTbl N OYNCTKY eMKocTel (BOJOCOOPHUKOB,
ocBeTnuTenen, 3ymndoB, KaHaBOK U T. N.).

BOOOOTIIUB N3 OTKPbITbIX BbIPABOTOK

3.8. B npoekte pfomkHo OblITb MNpegycMOTPEHO YCTPOWCTBO CETU
BOAOCTOKOB M COPOCHBIX NMHUIA Ans cbopa U OpraHnM3oBaHHOIO OTBOAA
noctynawwmx B BblpabOTKM MNOA3EMHbIX W  MOBEPXHOCTHLIX BOA K
BoAoOCOOpHMKaM M 3yMnd)am y HacOCHbIX CTaHuui. BogocTtoku n cbpocHblie
NMHUN JOIMKHbl ObITb paccyMTaHbl HA MaKCMMarbHbIA NMPUTOKU U OTBEYaTb
TpeboBaHusaM pasg. 5.

3.9. NaBHble HaCOCHble CTaHUuM (CTauMOHapHble WNKU nrnaBy4vMe) ¢
BOA4OCOOpHUKAMK criegyeT pacnonaratb C y4eTOM MOFOPU3OHTHBIX NPUTOKOB
noA3eMHbIX BoA, nrowaan Bogocbopa NMOBEPXHOCTHbIX BOA4 M obecneveHust
MUWUHMMaIbHbIX 3aTpaT Ha BOAOOTIMB.

3.10. Y4yacTKkOBble HaCOCHble CTaHuMM (CTauuoHapHble, NepenBUKHbIE,
nnaBy4yne) ¢ BOOOCOOPHMKaMM, OTKauMBalolWmMe BOAY HEMOCPeACTBEHHO BO
BHELLUHWE BOAOOTBOASILINE YCTPOWCTBA MMM B BOOOCOOPHMKM TrMaBHbIX
HACOCHbIX CTaHLUWIA, criegyeT NPOeKTUpoBaTh A5 0OCNY>XMBaHUSA OTAENbHbIX
y4acTKOB Kapbepa (pa3pesa).

3.11. MNepenBuxHbIE UMW NEPEHOCHBLIE HACOCHbIE YCTAaHOBKM C 3ymMrcbamu
Jornyckaetcss npegycmatpuBatbh  ANs OTKAYKM  BOAbI M3 OTAENbHbIX
N30MPOBaHHBIX Y4aCTKOB BblpaboTKM.

HeobxoaMMocTb mepekayHbiX HACOCHbIX CTaHUM B Kapbepe (paspese)
yCTaHaBnuBaeTcs Npu Bbibope 06LLieN cxembl KapbepHOro BOAOOTNMBA M
BbINMOJSITHEHMN COOTBETCTBYHOLLNX TEXHUKO-3KOHOMUYECKNX PACUETOB.

3.12. BmectumocTb KapbepHbiX BOAOCOOPHMKOB, ANsl KOTOPbIX MO
BO3MOXHOCTM HeoOXOAMMO MCnosnb3oBaTb BblpaboTaHHOE NPOCTPAHCTBO, Y
rMaBHOM W KaXKAOW Y4YaCTKOBOW HACOCHBLIX CTaHUMA AOfKHa ObiTb, Kak
npaBuno, paBHa oOObeMy pacyeTHOro CTOKa C  COOTBETCTBYOLUEN
BogocbopHoM nnowaan (cm. pasg. 5) 3a BblueTOM obObema BoAbl,
OTKa4yMBaeMoW 3a BPeMsi HanosmnHeHust BoaocbopHuka.

B cnyyae HEBO3MOXHOCTW BBIMOSIHEHUS 3TOrO TpeboBaHMSA B MpOeKTe
[OMKHbI BbITb NpegycMOTpeHbl HeObXoaUMbIE MEPONPUATUS, NO3BONSOLLNE
BPEMEHHOE 3aTOMMEHNE HWKHUX pPaboynx TOPU3OHTOB, U BOAOCOOPHMKK
BMECTUMOCTbIO, PaBHOM HE MEHee YeM 3-4acoBOMY HOPMaribHOMY MPUTOKY.

BmectumocTb 3ymncpoB crnegyeT MpuHMMaTb He MeHee 5-MUHYTHOM
MaKcumarbHOWM noJaYn oAHOro U3 HacocoB.



B BopgocbopHukax [OMKHbl ObiTb MPedyCMOTPeHbl OTCTOMHWKM  Ans
OCBEeTNEHMSA BOAb! U BOSMOXHOCTb MX MEPUOANYECKON OYNCTKM.

3.13. KapbepHbIi BOOOOTNNB B KavyecTBEe OCHOBHOIO CpPeAcTBE 3alumThbl
Kapbepa (paspesa) pomnyckaetca npedycMmaTtpuBaTtb npu  cobniogeHun
TpeboBaHuii nn. 3 10.— 3.12 B cneayoLmx cnyyasx:

B CKanbHbIX M MOMyCKanbHbIX MOpodax, Korga opraHmsaumsa cbopa wu
yaaneHus noctynamowmx B BblpaboTKy MNOA3EeMHbIX BOA He Bbl3blBaeT
OCINOXHEHWA  MpW  MPUHATBIX  MeTodax W cuctemax paspaboTku
MECTOPOXAEHNS;

B HackanbHbIX MOPOAAX B Mepuod CTPoUTENbCTBa MW yriybku Kapbepa
(paspes3a) npuv BedeHUM T[OPHbIX pPaboT C nepedoBbIMK  TpaHLIESMM,
3arny6nsemMbiMn HUXe ropusoHTa BblpaboToK, NMpu MoABOAHOW paspaboTke
nopod W B ApYyrux crnydvasx, Korga 37O He BbI3blBAET OCIOXHEHWUN ANns
NPUHATBIX CNOcob0B paspaboTkM MECTOPOXAESHUN.

3.14. CKOpOCTb CHWKEHUs YpOBHS BOAbl B BbipaboTkax B HaCKasrbHbIX
nopogax (npu nx paspaboTke unu ocyLueHun) cnegyeT npegycmaTpyBaTh He
6onee 3Ha4yeHWn, NpmBeAeHHbIX B Tabn. 1

Tabnuua 1
KoadcpmumenT [onyckaeMas CKOpPOCTb, CM/CYT, CHUXXEeHUSI B BbipaboTke
cunbTpauumn YPOBHS1 BOAbI NPU €ro rny6uHe oT HEMOHWKEHHOIrO YPOBHA
nopop m/cyt noA3eMHbIX Bog, M
Ao 5 5-10 10-20 cB.20
Ho 2 30 25 20 15
2-10 60 40 30 25
10-20 100 70 50 40
CsB. 20 120 90 60 50

3.15. lMpn paspaboTke nopoa cpeacTBamMu rMApPOMEXaHW3auum OTKauKy
NMOA3EMHBIX U NMOBEPXHOCTHBIX BOA MOSIHOCTLIO MMM YAaCTUYHO AOmnycKaeTcs
npegycMaTpuBaTth 3eMiecocamu, oTkaumMBaloLWwyMm nynbny.

B 3aboe rmgpomexaHnyeckon pas3paboTku NPOEKTOM MOXeT A0MnycKaTbes
noBblWeHHass UNbTPaUUsi NOA3EMHbIX BOA Yepe3 OTKOChbl BblpaboTKM,
cnoco6ceTByoLLas paspyLleHnto paspabaTbiBaeMon Nopoabl U He cosparoLlas
yrpo3bl 06LLel ycTonumnBocT GopToB Kapbepa (pa3pesa).

3.16. Mpu noaTonneHnn HwxHWMX paboumx ropm3oHToB (cMm. n. 3.12), a
TaKKe Mpu HEeBO3MOXHOCTM obecneynTb AOMYCTUMYIO BbICOTY BCacCbIBaHWS
HacoCOB MNpU X CTaLNOHAPHOW yCTaHOBKe MaBHble U y4aCTKOBblE HACOCHble
CTaHumM cnepyeT npegycMmaTpuBaTth NnaByyviMm.

3.17. Yncno paboymx HAcoOCOB Ha rMNaBHbIX WM YYACTKOBbIX HACOCHbIX
CTaHuusAX crnegdyeT onpefenstb B COOTBETCTBUMMU C TpeboBaHuAMM "EQnHBIX
npasun 6e3onacHocTn npu  pa3paboTke MEeCTOPOXAEHWN  MOMEe3HbIX
UCKOMaeMbIX OTKPbITbIM CMOCOOOM", yTBepXAeHHbIX [ocropTexHaa3opom
CCCP.

Mpn oTkayke MakcMMarnbHbIX MPUTOKOB [OMMKHA MpegycMaTpuBaThbCs
HenpepbiBHas paboTta Bcex paboymx HacoCoB.

Yucno paboumx HaAcocoB Ha NepedBUKHbIX, MEPEHOCHBIX U BPEMEHHbIX
HacOCHbIX CTaHLMAX crnegyeT NpuHUMaTh U3 pacveTa HenpepbiBHOW OTKaYKu
HOPMarbHOro NpMTOKa.

3.18. lNpu Hagnexawem obOCHOBaHWM [oMyckaeTcs npegycMaTpuBaTh
cbpoC OCBETMIEHHOW BOAbl B MNOA3EMHYI0 APEHaXHYl CUCTeMy unu B
Bogonornowatowne crnou (c ydyetom TpeboBaHuin pasg. 6). COpoc gormkeH
NPOV3BOANTLCH Yepe3 CKBaXMWHbI, YNCMO KOTOPbIX ONpeaenseTcs pac4yeTom,
npu 39TOM pe3epBHble COPOCHbIE CKBaXMHbl OOMKHbI cocTaBnsATe 25 %
obuero yncna.

COpoc KapbepHbIX BOA B MNOA3EMHYI [APEHaXHYI0 CUCTEMY [OOKEH
perynupoBaTtbCA W COOTBETCTBOBATb MPOM3BOAMTENBHOCTA  MOA3EMHON
HacoCHOW cTaHuuu.

3.19. Tlpn NpOEKTUPOBaHUM HACOCHBIX CTaHUMA B OTKPbITBIX FOPHbIX
BblpaboTkax Heobxoaumo cobntogatb Tpeboanns CHull 2.04.03-85 B yacTtu
yucna pesepBHbIX HACOCOB, LWMPWHBI MPOXOAOB MeEXAY BbICTyNaloWMMm
YacTaMU HacocoBs, TPybonpoBoAoB W ABuraTenew, YKnagkM BCaCbIBaOLLMX
TpybonpoBoaoB, pPasmMepoB MALUMHHOMO 3ana W MOHTaXHbIX MNOLWaaoK,
rabapuTtoB NOABEMHO-TPAHCMNOPTHOrO 060PYAOBAHUS.

BOOOOTIIUB U3 NOA3EMHbIX BbITABOTOK



3.20. Cxemy cTauMOHapHbIX BOAOOT/MBHBLIX YCTAHOBOK Heobxoaumo
NpUHMMaTb B 3aBMCMMOCTW OT OAHOBPEMEHHO [AENCTBYIOLIMX MNPUTOYHBIX
rOPU30HTOB, FMyOUHbI NX 3aneraHusl, pa3Mepa LUaxTHOro (KapbepHoro) nons,
BEMMNYMHBI MPUTOKOB MOA3EMHbIX, TEXHONOMMYECKMUX U MOBEPXHOCTHLIX BOA,.

3.21. maBHble HaCOCHbLIE CTaHUUW criefyeT pacnonaratb Y CTBOJIOB C
Hambornee HU3KMMM OTMETKaMU OKONOCTBOJbHbIX IBOPOB.

Mpu GonbLION NPOTSKEHHOCTU TOPHbLIX BbIPAabOTOK U Korga HeobxoauMo
no ycrnoBusiM BOAOOTBOAA AOMycKaeTcs AOMOMHUTENbHO NpeaycMaTpyBaTh
Yy4aCTKOBbIE CTALMOHAPHbLIE HACOCHLIE CTaHLIMM.

3.22. Yucno pabounx HacocoB U ux obLLee YMCro C y4eTOM Pe3epPBHbIX U
HaxoOsAWUXCA B PEMOHTE B MOA3EMHbIX HACOCHBLIX CTaHUMAX Heobxoanmo
onpenenstb WCXOAA W3 HOpPManbHOrO MNPWUTOKAa M B COOTBETCTBUUM C
TpeboBaHusamu ,EaunHbix npaBun 6e3onacHocTu npu paspaboTke pyOHbIX,
HepyOHbIX W POCChIMHbIX  MECTOPOXAEHWA MOA3EMHbBIM  cnocobom”,
yTBEepXaeHHbIX [ocroptexHagsopom CCCP, n ,[lMpaBun 6GesonacHocTM B
YyronbHbIX U craHueBbIxX waxtax", yreepxaeHHbix MuHyrnenpomom CCCP un
locroptexHagsopom CCCP.

OTKauky MakcMMarnbHOro npuToka crnegyeT npegycMaTpuBaTb C y4eTOM
perynmpoBaHusa cbpoca KapbepHbIX BOA B NMOA3EMHYI APEHAXHYI CUCTEMY
(cm n. 3.18).

3.23. [NaBHble 1 y4aCcTKOBbIE HACOCHbIE CTaHLUMK crieqyeT NPOeKTMpoBaTh
HesarnybneHHoro Tuna (Koprnyca HacOCOB pacrnonaraloTcs Bbille YPOBHS
BoAbl B BOOOCOOpHMKE) C OOpaTHbIMM KrnanaHamu Ha BcacbiBaOLUX
Tpybonposogax npu ux guameTtpe 4o 200 MM, C yCTaHOBKOW BaKyyM-HacoCOB
UNM noAKauMBaloLMX HACOCOB M 3arnybrneHHoro Tuna (kopryca HacocoB
pacrnonaratoTCsi HWXe YPOBHsi BOAbl B BoAe-COOpHMKE) — npu guameTpe
cebie 200 mm. lMpu 3TOM 3arnybrneHHble HacoCHble CTaHuuu crnegyeT
npegycMaTpvBaTh Kak npaBurio, B crnaboTpelynHoBaThiX CKanbHbIX nopogax
npu npegene MpoOYHOCTM Ha OOHOOCHOE CXaTue B BOAOHACHILLEHHOM
cocTosiHuM cBbiwe 80 Mna n nputokax cabiwe 1000 M.

3.24. Tpn NpOEKTUPOBAHMM HACOCHbLIX CTAHUWUA M 3MEeKTPonoaCcTaHuMn B
BOLOHOCHbIX Mopodax HeobxoAMMO npegycMaTpuBaTb  ApeHax — unu
TMAPOU3ONALMIO Y TAMMOHAX OKPY>KaloLLMX Nopos,

3.25. B kamepax 3arnybreHHbIX HAaCOCHbIX CTaHUU HeobxoauMmo
npegoycMaTpuBaTth pasfgerbHble KaHarbl, NEPeKpbITble CbeMHbIMU LUUTaMW,
Ons npoknagku TpybonpoBodoB 1 kabenew, NPUSMKU U HacoChl A51S OTKaY4Kku
BOZ, Kanexa, a Takke BoA Npu aBapusix BHYTPU HACOCHbIX CTaHLMNA.

3.26. lMon «kamepbl He3arnybneHHOW HACOCHOW CTaHuuMu cnegyet
NpuHMMaTb He MeHee 4YeMm Ha 0,5 M Bbllle YPOBHSI TFOMOBKM PENbCOB B
OKOIOCTBOJSIbHOM [BOpE.

3.27. lMpu uncne HacocoB cebille 10 gonyckaeTcs ycTaHaBnuBaTb OBa
ANEKTPUYECKNX KpaHa Ansi TpaHCMopTUPOBaHWUS M MOHTaxa o06opynoBaHwus,
npu 3TOM JOCTaBKy 06OpYAOBaHUSI B HACOCHYK criefyeT OCyLecTBNAATb C
[OBYX NPOTUBOMOJIOXHbLIX CTOPOH Kamepbl

3.28. Bopos3abopHble Konoaubl AOMYCKAaKTCA WHAMBWUAYyalbHble Ans
Ka)xgoro Hacoca U rpynnoBble.

Mpu ymcne HacocHbIX arperaTtoB B HACOCHOW CTaHUMM CBbilLe Tpex obLiee
4YKUCMo KONoALEB OOIMKHO ObITb HE MeHee ABYX

3.29. Tlpu onpegeneHun BMEeCTUMOCTM BOJOCOOpPHWMKOB —cregyet
yunTbiBaTb BMECTUMOCTb MPEAYCMOTPEHHbIX B MPOEKTe  [ApPEHaKHbIX
BbIpabOoTOK, BPEMEHHOE 3arofTHEHME KOTOPbLIX BOAOW HE BbI3OBET MogTonne-
HUS  OCHOBHbIX BblpaboTok. CymmMapHas BMECTMMOCTb BOAOCGOPHUKOB
JOMmKHa  COOTBETCTBOBaTb  TPebOBaHWSAM  HOPMAaTMBHbIX  [JOKYMEHTOB,
yKasaHHbIX B M. 3.22, u CHul1 [1-94-80.

3.30. Mpw 3HauUMTENBLHBLIX NPUTOKaxX BOAbI (CBLILWE 5 ThIC. M3/q) B KayecTBe
OCHOBHOM €MKOCTU BOAOCOOPHUKOB  [0OMYyCKaeTcs ucrnonb3oBaTb
cneunarnbHble BbipaboOTKM, KOTOpble crieqyeT MpoBOAWUTL MapanmnernbHO
OCHOBHbLIM TOpHBLIM BblpaboTkam Ha Gonee HU3kMX oTMeTkax. Kak npasuro,
KpoBns BblpaboTKM-BOAOCOOPHMKA AOMKHA OblTb HA YPOBHE NMOYBbLI OCHOBHOW
BbIpaboTkU. YKINOHbI BbIpaboTok HEO6X0AMMO BbIGMpaThL C TaKMM pacyeToM,
yTobbl BOga Mo cborvikam Morna nocTtynatb Ha [MaBHbIE OTKATOYHbIE
BbIpabOTKN TOMNbKO NOCne 3aTONMeHUs Bcex BOAOCOOPHMKOB

B wmectax conpskeHus BblpaboTKM-BOAOCOOpHMKA C  KOMNEKTOPOM
HaCOCHOW CTaHUMK cnefyeT coopyaTb FMyXyl repMeTUYHECKYH0 NepeMbIYKY C
BOAOMNPOMNYCKHbIMW TpyGamu 1 perynmpyrowmummn 3agBmkkamMu.



3.31. Bce Bbixodbl U3 HACOCHbIX CTaHUMN B OKOMO CTBOfMbHbIA OBOpP
cnegyet npegycMaTpmBaThb C repMeTUYecKUMuU ABepsiMU, paccyUTaHHbIMU Ha
nasnexuve 0,1 MMMa (1 KFC/CMS)

3.32. [Ina noAsemHbIX HACOCHbIX CTaHUMM MpU HearpeccuMBHOW BOAE B
npoekTax criegyeTt npegycmatpuBaTb 06blYHbIE LEHTPoGeXHbIe Hacockl. [Npu
Hanuuun noas3emHblX KUCMOTHbIX BoA (pH < 5) cneayeT npegycmartpuBaTtbh
YCTaHOBKY  HacocoB, apmartypbl, TpybompoBogoB U1  annapaTypbl
aBTOMAaTMYeCKOro yrnpasreHnsi U3 KUCNOTOCTONKMX MaTepuanos.

3.33. Kaxablh Hacoc BPEMEHHbIX U CTauMOHaPHbIX HACOCHbLIX CTaHLUA
OOMKEeH UMeTb OTAEeNbHbIA BcachbiBawowmi TpybonpoBoa n [ormkeH ObiTb
CHabXeH COOTBETCTBYHLUMMU M3MEPUTENbHbIMKU Npubopamu (MaHOMETPOM,
BaKyyMMETPOM) Arsi onpefeneHns AaBneHns BO BCaCcbIiBaKOLWEM Y HANOPHOM
naTpybkax.

3.34. HanopHble TpybonpoBoabl criegyeT pacnonaraTb, Kak npasuso, B
cTtBone, O0OOpYAOBAaHHOM  KNMeTeBbIM MOABEMHUKOM  WMU  MMEILLEM
NecTHUYHOE oTAeNeHe.

3anpelaeTcd nMpoknagka B CTBOMNAax HamopHbIX TpybonpoBoAoB MpoOTWB
TOPLEBbIX CTOPOH KIeTu.

Mpu uyncne HanopHbix TpyGOMPOBOAOB CBbIWE YeTbipex (OuameTpoM
cebiwle 300 MM) ux criegyeT MpoknagbiBaTb B creuuanbHbIX TpyOGHO-
kabenbHbIX BbipaboTkax.

3.35. [Ona raweHua  rmapaeBnM4eckMx  yOAapoB  Ha  HaMOpPHbIX
TpybonpoBogax Heobxogumo npegycMaTpuBaTb  YCTAHOBKY — 0OpaTHbIX
KnanaHoB Mnu ApYrux 3awuTHbIX YCTPOWUCTB.

PacuyeT no npo4yHOCTM CTEHOK TPybONPOBOAOB M METannoOKOHCTPYKLUUIA
onop criegyeT Npov3BoauTb ( C y4eTOM BO3MOXHOMO rmapaBnnyeckoro yaapa)
Ha ABYXKpaTHYO BENWYUHY FTMAPOCTaTUYECKOro Hamnopa.

HanopHbie TpybonpoBoabl B Npegenax HAacoCHOM 1 TpybHOro xogka — Ao
cTBOMna (Mnu TpyGHOro BOCCTAalOLLEro) crnefyeT 3akpennsiTb Ha crnewuumanbHbIX
ornopax, CrnocobHbIX MpefoTBpaTUThL CMmelleHne u obpylweHne Tpyo mnpwu
BO3HUKHOBEHUU MMApPaBN4EeCcKoro yaapa.

3.36. Mpu pa3smeLleHMn HaCOCHOM CTaHuun Ha rnybuHe cebiwe 200 M oT
MOBEPXHOCTM  3€MINM  Ha  HamnopHbIX  TpybonpoBogax  Heobxoaumo
npegycMaTpmBaTb TemnepaTtypHble KOMMeHcaTopbl. BepxHui komneHcaTtop
cnepyeT npegycmartpuBaTth Ha rnybuHe 6onee 20 M OT MOBEPXHOCTU.

3.37. 3ymndoBble HAaCOCHbBIE CTaHUUM AOIMKHBI ObiTb 060PYAOBaHbI ABYMS
HaCoCHbIMK arperatamm — paboynm 1 pe3epBHbIM.

3.38. Tlpu npoekTnpoBaHWM Kamep U BOLOCOOPHUKOB BPEMEHHbIX
HaCOCHbIX CTaHUuii cnepyeT cobniogatb Te e TpeboBaHus, 4TOo U npu
NPOEKTUPOBAHNM COOTBETCTBYIOLUMX Kamep CTauMOHapHbIX BOAOOTIIUBHbIX
KOMMIEKCOoB.

3.39. BpemeHHble HacoCHble  CTaHuuu  Ans cTpouTenscTea
OKOIMOCTBOSIbHbIX [BOPOB W [MaBHbIX OTKATOYHbIX BblpaboOTOK crneayeT
coopyxaTb BONM3M CTBOMOB B BbipaboTkax, NPOXOOdAWMUX B HanpaBlieHUU
OCHOBHbIX NOA3EMHbIX BOAOTOKOB.

BpemeHHble HacocHble cTaHUuMM crnedyeT MpoeKkTMpoBaThb, Kak Mnpasuno,
HesarnybneHHoro Tuna.

3.40. Tlpu npoxogke LaxTHOro CcTBOMNa criegyeT npedycMatpuBaThb
BOAOOTNMB W3 HEro MnoABECHbIM HAacocoM, a npu HeobxoaumocTu (npwu
rnybuHe cTtBona cBbiwe 250 M) — YCTPOWCTBO MepeKayHblX HaCOCHbIX
CTaHUuMmn

3 41. lpuTOK NOA3EMHbIX BOA K CTBOMY He 3aKpenneHHOMY MOCTOSIHHOM
Kpenbtko, NpuM OTCYTCTBUM HAPYXHOW BOOOMOHU3UTENbHOW CUCTEMbI W
NPOTMBOMUILTPALMOHHBLIX YCTPOWUCTB CriefyeT onpeaenaTs U3  ycrnosus
NMOHWXXEHWUST YPOBHSI NMOA3EMHBIX BOA Y CTEHKM BblIpabOTKM Ha BCHO MOLLHOCTb
Kaxaoro npopesaemoro CTBOSIOM BOJAOHOCHOTO CIOS.

3.42. [onyckaemMbli NPUTOK MOA3EMHbIX BoA, B 3aboi CTBONOB crneayet
npuHMMaTb AN npuHsaToro cnocoba npoxXodku B COOTBETCTBUMM C
TpeboBaHuammu CHul 3.02. 03-84.

3.43. Tpn NpoOeKTUpPOBaHNN BHELLUHEN BOOOMNOHU3UTENBHOW CUCTEMbI UMK
NpoTMBOMUINLTPALMOHHON 3aBechbl criefyeT Yy4uTbiBaTb, YTO OCTaTOYHbIN
NpUTOK 8 3ab0o CTBOMNa He JOIMKEH NpeBbIaTh 8 M 1.

3.44. B npoekte [oMkHbl OblTb NPefyCMOTPEHbI  yraBnvBatoLime
ycTpoWncTBa ans cbopa noa3eMHbIX Bo, MOCTYNaloLWmMX Yepes CTEHKN CTBONA,
1 oTBOAA MX K 3ymndpam

3.45. TllepekayHble HacoOCHble CTaHUuW cnegyeT npegycmatpuBaTtb C
y4€TOM UX WCMOMb30BaHUSA Kak MNpW COOPYXeHWU CTBOSMOB, Tak U B



nocriegywouime nepvodbl CTpoUTENbCTBA, a Mpu  HeobxoAMMOCTM - U
3Kcnnyatauum ropHoro NpeanpuaTms

Mpy onpegeneHun pasMepoB kKaMep NepPeKayHbIX HACOCHLIX CTaHUMUA B
cTBoNax rnyouHol cebilwe 600 M criedyeT yyuTbiBaTb pas3MelleHue 3anaca
CUINOBBLIX M KOHTPONbHbLIX kabenen, obecneuvBatowmx paboTy NOABECHOO
Hacoca.

BopocbopHUK nepekayHbIX HACOCHbIX CTaHUuii cregyeT OTAENATb OT
Kamepbl ene3obeToHHOW NepeMbluKon U pasfensTb Neperopofkon Ha ABa
oTceka

3.46. [lepekayHble HaACOCHble CTaHUMM B CTBOMax Heobxogumo
npegycMmaTpuBaTb He3aBUCMMO OT crocoba WX MPOXOAKM; MX YMCIO, CPOK
cnyx06bl, paccTosiHie Mexay HAMW criefyeT OnpefensiTb UCXOAs U3 CXEMbI
BOAOOTNMBA (MOCTOSIHHOMO MIM BPEMEHHOTO), rMyGUHbI CTBONA U MPUHSITOrO
HacocHoro o6opyaoBaHusl.

3.47. Tlpu NpOeKTUPOBaHUM MNOA3EMHBbIX HACOCHbLIX CTaHLWUA Kpome
HacTosALWMX HOpPM K npaBun 6e3onacHocTy (cM. n. 3.22) crniegyeT cobnogaTtb
TpeboBaHusa CHwul 11-94-80.

ABTOMATU3ALUA, AUCNETYEPU3ALIUA,
CUIrHAJTIM3ALNA, CBA3b

3.48. Tllpn npoekTupoBaHuM aeBToMaTtusauuu, AucneTyepu3aumu,
CUTHanM3auuMm W CBsI3W MOCTOSIHHbIX W BPEMEHHbIX HACOCHBLIX CTaHLMUIA
Heo6xoammMo cobnogatb TpeboBaHNS HOPMATUBHBIX AOKYMEHTOB, YKa3aHHbIX
B nn. 3.17 un 3.22, n [lpaBun ycTponcTtea anekTpoycrtaHosok (MYJ),
yTBEpXaeHHbIX MuHaHepro CCCP.

Ha HacocHbIx cTaHumsix Heobxo4MMo npedycmaTpuBaTb aBTOMaTUYECKOE
BKITIOYEHME W OTKITHOYEHME HACOCHbIX arperaTtoB B 3aBUCUMOCTM OT YPOBHS
BoAobl B BOAoOCOOpHMKE wunu  3ymndpe, aBTOMaTUYeECKOE BKIOYEHUE
pes3epBHOro HaCOCHOrO arperaTta Mpu BbiIXoAe M3 cTpos nboro ns pabounx
HacoCOB.

3.49. Tpu npoekTMpoBaHUW aBTOMATM3aUMM criegyeT, Kak npasuIio,
ucnonb3oBaTb KOMMNNEKTbI annaparypsl, CepuiHo BbIMyCKaeMble
NPOMbILLNIEHHOCTbHO.

Onsa aBTOMaTU3NPOBaHHbIX HaCOCHBbIX CcTaHuumm Heobxoanmo
npegycMaTpmBaTtb TakkKe MYyCK. OCTAHOBKY W KOHTPOSfb paboTbl HACOCHLIX
arperatoB u3 gucnetdyepckux nyHktoB ([l), pacnonaraembix, kak npasBuIio,
Ha MOBEPXHOCTW, W npegycMaTpuBaTb nepegjady we [l curHanoe o6
aBapusix.

MpoekTbl gucneTyepmnsaumm crnepyeT BbINOMHATL C Y4ETOM BO3MOXHOMO
UCMOMNb30BaHNA Tenen3MepeHuin OCHOBHbLIX MapaMeTpoB (pacxoda, Hanopa),
XapakTepu3ayoLmx paboTy BO4OOTNNBA B LIENIOM.

[na Bcex BOAOOTMMBHBLIX YCTAHOBOK HE3aBMCMMO OT MX aBTOMaTu3auum
cnepyeT npegycmatpuBaTb MOCTbl MECTHOMO YMpaBneHust Ans NpoBefeHus
PEMOHTHbIX U Hanago4HbIX paboT

3.50. MutaHne  curHambHbIX  YCTPOWUCTB U CBA3W  cnefgyert
npegycMaTpmBath OT ABYX HE3aBUCUMbIX UICTOYHUKOB SHEPTUM.

ANEKTPOCHABXEHME, 3JIEKTPOOBOPYNOBAHUE,
OCBELLEHUE

3.51. lpoekTupoBaHne  anekTpocHabxeHns N ocBelleHus, Bblbop
anekTpoobopyaoBaHMA  HACOCHbIX  CTaHUMWA  criegyeT  BbINOMHATb B
COOTBETCTBMU C TpebOoBaHUAMN HOPMATUBHBIX AOKYMEHTOB, YKa3aHHbIX B M. 3
48, N C y4eTOM NMEepPCrnekTUBHOIO Pa3BUTUS FTOPHOTO MPEeanpUATUS He MeHee
Yyem Ha bnvxanwme 10 ner.

3.52. OnekTpocHabxeHvne crniegyeT MPOeKTMpoBaTb B COOTBETCTBMM C
knaccudmkaumen  3NeKTPoNpuMEMHUKOB MO kateropum  obecneyeHus
HaZleXXHOCTUN MUTaHUS:

rnaBHble HACOCHbIE CTaHUMK - | kKaTeropus;

Yy4YaCTKOBbIE HAaCOCHbIE CTaHLUMU U NepeaBKHble HaCcOCHbIe YCTAHOBKU C
NPUTOKOM CBbILe 50 M>/u—IlI KaTeropus,

TO Xe, o 50 M3y — I KaTeropvs;

3ymndoBble HAacOCHbIe cTaHuMn — |l kaTeropus;

BpPeMeHHbIe HaCOoCHbIe CTaHuun — | KaTeropwms;

OCBeLLeHNE ApeHaxHbIX BbipaboTok — Il kaTeropus.



MWTaHWe NOACTaHUMU MPU TMABHOW HACOCHOW CTaHUMKM HeoGXoAMMO
npegycMaTpuBaTb He MeHee 4eM Mo [ABYM duaepam; MNpu OTKIHOYEHUM
OLHOTO M3 MUTAKLLMX (MAEepPOB OcTatLmecs AomkHbI obecneunBatb paboTty
HaCOCOB MU OTKaYKe MaKkCUManbHOro NPUTOKa.

4. NPOTNBO®UIIbTPALUOHHLIE 3ABECHI

4.1. B cuctemax 3almTbl ropHbIX BbipaboToOK criegyeT npedycMaTtpuBaTh
NPOTUBOMUNLTPALMOHHBIE  3aBeChl:  CBaiHble, TpaHLWelHble, TOHKMe
LeneBble, MUHbEKLMOHHbIE, NbA0NOPOAHbIE.

4.2. Bblbop TNa W napamMeTpoB MPOTUBOMUILTPALMOHHON 3aBechl
crefyeT  Npou3BOAWUTb  WUCXOAS M3 UHXKEHEPHO-TEOSNIOTMYECKUX U
rMOporeonorMyecknx YCroBuii B paioHe 3alivLLaemMoro oT MOA3eMHbIX BOA
obbekTa, pe3ynbTaToB (PUNMbTPALMOHHBLIX pacyeToB (MCCNegoBaHuin) U npu
HeoBXo4NMOCTN — pacyeToB Ha CUMOBbIe BO3OEeNCTBUS.

4.3. 3aBecbl, Kak NpaBuIo, OOMKHbI MOMHOCTLIO Npope3aTb BOAOHOCHLIE
nopodbl M 3arnybnsTbCs B BOAOYMOPHblE Mopodbl  Ha  rMyGuHy,
onpenensiemMylo XapakTepoM KOHTAKTHOW 30Hbl, COCTOSIHUEM BOLOYMOPHbIX
nopoa v OEUCTBYIOLLMM HarMopoM Ha 3aBecy, HO He MeHee YeM Ha 1 M npu
XOPOLLO Bblpa)KeHHOW rpaHuLLe Croes.

MpVMeHeHVe HecoBepLUEHHbIX (He OOXOoASWMX [0 BOAOoynopa) 3aBec
OOIMKHO 6bITb 060CHOBAHO (PUNLTPALIMOHHBIMUA U TEXHUKO-3KOHOMUYECKUMM
pacyeTamu

4.4. Mpun NpoOeKTUPOBaHMI NPOTUBOMUILTPALIMOHHBIX 3aBeC HEOBX0AMMO
obocHOBbIBATL pacyeTaMu (UNbTPALMOHHYIO YCTOMYMBOCTL 3aBEChl, ee
COXPaHHOCTb (NMPOYHOCTL) Ha MPOTSXKEHUM BCErO MPOEKTHOTO CPOKa CryXG6bl U
YCTOMYMBOCTb BOCMPUHMMAIOLLLEro Hanop Ha 3aBecy MaccuBa ropHbIX MOPOA.

4.5. TMpUTOKM NOA3EMHBIX BOA Yepes 3aBecy, AOBEeAEHHY 40 BOAoYyNopa,
[JonyckaeTcsl onpefensatb Mo copmyrnam pekoMeHZyeMoro npunoxexus 1
MCXoOdA W3 BENUUMHbI Mepenaga Hamnopa C BEpXOBOW M HWM30BOW CTOPOH
NPOTUBOUNLTPALIMOHHON 3aBeChl Hs, M, onpeaensiemMoro no gopmyre

HS = tS |ay (3)

roe ts — TonwuHa NPoTUBOUNBbTPALMOHHON 3aBECHI, M;

la — [onyckaembll rpagueHT Hamopa Ha 3aBecy, onpefensieMbli, kKak
npaBumno, No 3KCNepUMeHTanbHbIM AaHHbLIM.

Mpy CROXHBIX TMOPOreonorMYecknx yCroBmsIX MMowaaky CTpoMTeNbCTBa
WK CMOXHbIX oYepTaHnsaX BblpaboToK napameTpbl UbTPaLMOHHOIO NoToKa
cnenyeT onpefensaTb 3KCNepUMEHTanbHbIM MyTEM UMM MOAENUPOBAHUEM.

duUnbTpaLMOHHbIE pacyeThbl 3aBeC criefyeT YTOUHSATh MO AaHHbIM OMbITHO-
Npon3BOACTBEHHbIX paboT (cm. n. 1.6).

B npoekte cnegyeT npedycmaTpuBatb NpueM  MNOA3EMHbIX BOf,
UnNbTPyOWKUXCA Yepe3 3aBecy, BHYTPU-KAPbepPHbIMU (BHYTPULLAXTHLIMM)
BOAOMNOHU3UTENBHLIMY YCTPOWCTBAMM U BOLOCTOKaMM.

4.6. na HabniogeHuin 3a nepenagoM Hamopa Ha 3aBece d MpoekTe
cnepyeT npegycMaTpuBaTb YCTPOWCTBO NMbE30METPUYECKUX CKBAXWUH C 06emx
CTOpPOH 3aBechbl.

CBAWHbIE. TPAHLLEAHBLIE U TOHKUE LIENIEBLIE 3ABECHI

4.7. CpaiHble, TpaHLWeNHble W TOHKWE LeneBble 3aBechbl crneayeT
NMPOEKTUPOBaTb B BUAE KOHTYPHbLIX W JNMHENHbIX CXeM, Kak npasumio, Ans
3aLWnThl OTKPbITBIX BbIPabOTOK OT NPUTOKa NOA3EMHbIX BOA.

4.8. CaliHble 3aBeCbl U3 nepecekalowmxcss HabuBHbIX CBal crnegyet
npepycMaTpuBaTh B HackarbHbIX FOPHbLIX MOPOAaX, B TOM YMCNE CoAepKaLlnx
KPYNHO-0GNOMOYHbIE BKIMOYEHUS!, Ha rnybuHy Ao 40— 50 M.

Mpn Hapnexaiwiem o00OCHOBaHMM [OMNycKaeTCsl YCTPOMCTBO CBaNHOM
3aBecbl W3 TMpUMbIKAKLWKMX OdHAa K [APyron cBaw, ycTpamBaemblX B
Hanpasnsowmux Tpybax-ukcatopax.

4.9. bypoHabuBHble cBauW AnA  3aBec cnedyeT npegycMmaTpusaTtb
aonametpom 0,5 —1,0M w3 TBepgetowmnx matepuanoB (6eToHa wnu
FMMHOLEMEHTHOro pacTsopa).

4.10. PaccTosHve Mexay UeHTpamMu nepecekalolmxcs csavi 3aBechl
cnepyet npuHumatb He 6onee 0,7 — 0,8 guameTpa ceai.

PacueTHas TonwmMHa cBalHOW 3aBecCbl MPUHWMAaETCs MO TOSMLMHE Ha
CTbIke cBaM.



4.11. TpaHWenHble CeKUMOHHble U HenpepbiBHble 3aBecbl cregyeT
NMPOEKTUPOBAaTb B HACKalbHbIX TOPHbIX nopogax 6e3 KpynHOOGMOMOYHbLIX
BKIIIOYEHUI C NpUMeHeHueM TBepaelowmnx (6eToHa, TMUHOLEMEHTHOMO
pactBopa) M HeTBepaelowmx (MWHbI,  3arfMHU3UPOBAHHOIO  FPyHTAa)
mMaTepuanos ans rnybuH go 40-50 m.

4.12. TonwuHy TpaHLLeNHbIX 3aBeC OoMnycKaeTcsl NpMHUMaTh B npegenax
0,5-1,0 M npn ncnonb3oBaHUK cneymnansHoro obopyaosanus n 4o 2,0—2,5 m
— MNpW UCNONb30BaHNM 3EMEPOMHBIX MALLUH OBLLEro Ha3Ha4YeHUs.

4.13. Tlpu npoekTUpoBaHUWM cnepyeT npeaycmatpueatb pas3paboTky
TpaHwen n OypeHue CKBaXuH AN TPaHLWEWHbIX UM CBaWHbIX 3aBeC, Kak
npaeuno, noa 3awuMTOM [MMHUCTOrO pacTBopa, obecneyvmBaroLLero
YCTOMYMBOCTb CTEH OT 0OpylleHus u yAoBneTBopsSwero TpeboBaHuAM
CHwuIM 3.02.01-83.

4.14. [Ons rnAMHUCTBIX pacTBOpPOB credyeT npegycMmaTtpuBaTtbh, Kak
npaBuno, 6EHTOHUTOBBIE TMKWHbI, NMPU UX OTCYTCTBMM — MECTHbIE, MMeloLue
YMCNO NNacTUYHOCTU He MeHee 0,2, C coAepXaHMeM 4YacTul, pasmMepom
kpynHee 0,05 MM — He 6onee 10 % u menbye 0,005 mm — He meHee 30 %
no macce. [lonyckaetcsi npegycmaTtpuBatb CMec GEHTOHUTOBBLIX U MECTHbIX
FNNH.

MpurogHoCcTb ~ MECTHbIX  [MWMH  JoMmkHa  OblTb  moaTBepXkaeHa
nabopaTopHbIMU UCTBITAHUSIMU TAVHUCTbLIX PACTBOPOB.

Boga aons rmMHUCTBIX pacTBOPOB HE OOSMKHA BbI3blBaTb MX KOArynsuuio v
[OIMKHa yAOBNETBOPATb TEXHUYECKUM TpeboBaHUSIM NpUroToBneHnst 6eToHa.

4.15. ToHkue uweneBble 3aBecbl (5—20 cM), ycTpamBaemble MNyTeEM
3anofnHeHus TBepAewWwnM maTepuanoM (FMUHOLEMEHTHbIM  pacTBOPOM)
wenun, obpasoBaHHON C NOMOLLBIO MITOCKOrO MeTannM4eckoro anemMeHTa unm
BOASIHOWM CTpyM, cnegyeT npegycMaTpmBaTh B NeCHaHbIX U MMUHUCTLIX FOPHbIX
nopogax 6e3 KpynHoo6IOMOYHBIX BKIOYEHWUIA Ha rmyGuHy Ao 20 m.

4.16. B npoekTte crneayeT npegycmaTpusaTth ANA CBaWHbIX, TPAHLLENHbIX U
TOHKMX LWeneBbIX 3aBeC MaTepuanbl, YOOBNEeTBOpsSALMe CcrneayoLwmm
TpeboBaHUAM:

6eToH — noaBwxkHocTb 16—20 cM (Mo ocafke CTaHOapTHOrO KOHyca);
Knacc no nNpoYHOCTM Ha cxaTue He Hwxke B15; mapka no BogonpoHULaemMocTu
He Hwke W2; Mapka No MOPO30CTOMKOCTU He Huke F50;

rMIMHOLEMEHTHbLIN pacTBOp — MMOTHOCTL 1,5 — 1,7 rlem®; NPOYHOCTb Ha
cXkaTue 3aTBepaeBluero pactBopa He Hwxke 1,5 MMa (15 KFC/CMZ); BbIXOé:l
KaMHsi Mpu 3aTBepaeHuMn He MeHee 98 %; cTabunbHOCTb He bonee 0,5 ricm’;
nokasaTtenb pacnnbiBa —B npegenax, No3BonsAoLLmMX BECTU NepeKkayky ero ot
pacTBOPHOrO y3na K MecTy yKnaaku;

rmMHa — NPEeVMYLLECTBEHHO KOMOBOW CTPYKTYpbl (pasmep kombeB OT 10
cM 00 1/3 WwnpurHbl TpaHLLen); KOHCUCTEHLMS OT TBEpAOM A0 TYronnacTuyHOMN,;

3arnVHU3MPOBaHHBIA  TPYHT  (TPyHT, paspaboTaHHbIin (MO  Mpoxoake
TpaHwen un oboraweHHbIA TMUHUCTBIM PacTBOpPOM) — cofepxaHue (no
Macce) rMMWHUCTBIX YacTuL, C paBHOMEPHBIM UX pacnpefernieHnemM no Bcemy
ob6bemy cmecn - He MeHee 10—15 %; koHcucCTeHUUs. obecneuyvBatoLlas
KayeCTBEHHYIO YKNaaKy ero B TpaHLUeto.

KoadpduumeHT cpunbtpaummn TBepaeowmnx 1 NnacTUYHbIX 3anonHuTenemn
3aBec He JomkeH npesbiwaTb 0,005 m/cyT. pagmeHTbl Hamopa Ha 3aBecy
npy OTCYTCTBUM cCheumnanbHbIX 3KCMepUMeHTanbHbIX AaHHbIX AonyckaeTcs
npuvHMMaTh no Tabn. 2.

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

Teepaetowumit:

IMUHOLEMEHTHBIN pacTBOp 100

B6eToH 105
HeTtBepaetowmii:

3arMMHU3NPOBAHHbIN TPYHT 20

KOMOBas rmvHa 30

4.17. XecTkve 3aBecbl M3 TBepAEKOLMX MaTepuanoB [AOMKHbl ObiTb
paccunTaHbl Ha ycunusi OT BO3LAENCTBUS MMOPOCTATUYECKOro OaBfeHUs Kak
nnMTa Ha ynNpyroM OCHOBaHWM C  M3MeHsiloWwuMMcs no  rnybuHe
KO3 hULMEHTOM NOAATINBOCTU.

4.18. Mpun COOTBETCTBYHOLLEM obocHoBaHUMU B KayecTBe
NpOTUBOUNBLTPALMOHHOIO matepuana 3aBec ponyckaetcst



npegycMaTpvBaTb CUHTETMYECKYIO MIEHKY, YKMagblBaeMyl M3 OTAEmNbHbIX
NMonoc ¢ HN30BOW CTOPOHbI TPaHLLEN.

B npoekTte 3aBeCbl C MpPUMEHEHMEM MMEHKU criedyeT npegycMmaTpvBath
TPYHTOBbIN 3aMOfHUTENb, HE COAEPXALLMIA BKIMOYEHWUIA C OCTPbLIMU yriamu, u
€ro yknagky ¢ NpuHATUEM Mep MPOTMB NOBPEXAEHNUS NIEHKN.

4.19. B npoekte HeobxoaMMO npeaycMmaTtpmBaTb KOHTPONb KayecTBa
maTtepuanoB u paboT c onpegeneHvem CBOWCTB TMUHUCTOW CYCMEH3UU n
mMaTepuan Tena 3aBechbl, KOHTPOMb NPaBUITBHOCTW FrEOMETPUYECKUX Pa3MeEPOB
paspabaTbiBaeMoi TpaHwen (Wenu), ee BepTUKaNbHOCTM, a Takke
CMITOLIHOCTU U COMPSXKEHUS C BOAOYMNOPOM C NMPUMEHEHUEM reor3nYecKmx
METOL0B.

4.20. TpoTvBOMUNLTPALMOHHLIE CBOWCTBA 3aBECbl OMpeaenstTcs
uccregoBaHMeM BOAOMNPOHMLIAEMOCTM 00pasuoB, BbiOypvBaeMbix M3 Tena
3aBECbl, U Ha OCHOBaHWM [aHHbIX HabOMNAeHWA 3a Mbe3oMeTPUYECKUMU
CKBaXXMHaMu y nepegHen u 3agHen rpaHen 3aBechl.

MHBEKLMOHHDbIE 3ABECbI

4.21. WHbeKuMoHHble 3aBechbl (TaMMOHaX TFOPHbLIX Mopoa) crneayeT
npegycMaTpveatb  ANs  3aWuUTbl  BEPTUKambHbIX, HaKMOHHbIX U
rOpU30HTarbHbIX NOA3E€MHbIX BbIPAGOTOK OT MOA3EMHbIX BOA.

Mpu Hagnexawem o60OCHOBaHWMM [OMyCKAeTcs npeaycMaTpuBath
WHBEKLMOHHbIE 3aBECHI (NTMHENHBbIE Y KOHTYPHbIE) ANS 3aWuUThl OT NOA3EMHbIX
BOZ, OTKPbITbIX FOPHBIX BbIPAabOTOK.

B 3aBMCMMOCTM OT reonorvMyeckux W rMapOreosiorMyeckux YcroBui
3arneraHvsi BOLOHOCHbIX MOPOA AonycKaeTcs NMPOeKTUPoBaTh UHLEKLNOHHLIE
3aBeCbl B COYETAHNM CO CBANHbIMU UMW TPaHLIERHbIMMU.

Donyckaetcs npegycMaTpuMBatb  MHBLEKLUMOHHbIE — 3aBeCbl AN
3aKpenneHnst ropHbIX Mopod W MNPWAaHUs UM BOLOHENPOHMLAEMOCTM Ha
OTAENbHbIX y4acTKax ropHbIX BbIpaboToK.

4.22. Tpyn npoekTMpoBaHuUW criegyeT npegycmaTpuBaTb YCTPOWCTBO
WHBEKUMOHHBIX 3aBeC M TaMMOHaX FOPHbIX MOPOA Ha OTAENbHbIX y4YacTkax
BbIpabOTOK C MNPUMEHEHUEM LEeMEHTauuu, [MUMHU3aumMM, cmonusaumm u
cunmKaTusaumm.

4.23. LUemeHTauuto (MHBEKUMIO LEMEHTHbIX, [MUHOLEMEHTHbIX U
rMUHOLIEMEHTHO-NECYaHbIX pacTBOPOB), Kak NpaBwumo, crnegyet NPUMEHSITb
0N YyCTPOMCTBA 3aBeC B CKalbHbIX TPELLMHOBATBLIX MOPOAAX C PacKpbiTUEM
TpewuH cabiwe 0,10 MM, cBOGOAHBLIX OT 3arNOfHEHUST UMK XKE 3anOSTHEHHbIX
nerko NOAAAaKLWUMNCA NPOMbIBKE BTOPUYHBIMW MaTtepuanamu, npyu CKoOpocTy
OBWXEHUS MOA3EMHbIX BOA MO TpelmHam He 6onee 600 m/cyT. Mpu 6onbLuei
CKOPOCTU MPUMEHEHNE LieMeHTauuu AOIMKHO ObiTb 0OOCHOBAHO OMbITHLIM
nyTem,

[onyckaeTca npegycmaTpvBaTb NPUMEHEHWE LieMeHTauuu B rpaBUAHO-
raneyYyHnKoBbIX W MecyaHblX BOAOHOCHBLIX MNopodax C Ko3(UUMEHTOM
dunbTpauum cebiwe 50 m/cyT.

4.24. Bblbop cocTaBa W KOHCUCTEHUMM pacTBopa Mnpu LeMeHTauuu
cnegyeT MNpou3BOAWUTL B 3aBMCMMOCTM OT Ha3HAYeHUSI WHBEKLMOHHOMN
3aBeCbl, COCTOSHUS U WHXEHEPHO-reororMYeckux CBOWCTB 3akpemnssieMbliX
nopoa, WX TPELLMHOBATOCTM U 3aKapCTOBAHHOCTM, a TakkKe XUMWYECKOro
cocTaBa NoA3eMHbIX BOA.

4.25. [Ons  npurotoBneHuss  LEMEHTHbIX  pacTBOpPOB  creayeT
npegycMaTpvBaTtbh nopTnaHauemMeHT mapku He Hwke 300. [Jonyckaetcs
UCMOmnb30oBaHWe CynbdaToCTOMKOro LEMEHTa, LUNakonopTnaHaueMeHTa u
TaMMoHaXHOro noptnaHauemeHTa. MNpu HanuuumM arpeccuBHbLIX BoA crieayet
npegycMaTpvBaTh LIEeMEHTbI, CTOMKME MO OTHOLLEHMWIO K NOA3EMHbBIM BOAAM.

4.26. TnuHu3auuo (MHBEKUMIO TNUHOCUIIMKATHBIX PacTBOPOB) creayeT
npegycMaTpmBaTb B ChnyvasX, Korga LeMeHTauus HEedKOHOMMUYHa Wnn
HeHaJeXHa M3-3a Hanuynsi arpecCuBHbIX BOA, CMOCOGHBIX KOPPOAMPOBaTH
LEMEHT.

4.27. Cmonuzauuio (MHBbEKUMIO pacTBOPOB CUHTETUYECKUX CMON C
oTBepauTeneMm) crnegyet npegycMaTpuBaTb [AON9  YCTPOWCTBA 3aBeCc B
necyaHbIx (¢ koadpduumeHtammu dunstpauumn 0,2 — 50 M/cyT) 1 B cKamnbHbIX
TOHKOTPELLMHOBATLIX M MOPUCTBIX FOPHBLIX MOPOAaX.

4.28. Cunukatmsaumio (MHBEKUMIO OBYX WM OOHOTO  XUMWYECKMX
pacTBOpOB) crneayeT npeaycmaTtpuBaTth Ans YCTPOWCTBA 3aBEC B MecyaHbIX
nopoaax. MNpu aTom B neckax ¢ koaduumeHTammn punbTpaumm 2 — 80 m/cyT
cnegyeT npegycMmatpuBaTb NOOYEpedHO HarHeTaHWe B Mopbl  Mopoa



pacTBOpPOB CUnMKaTa HaTpus M XJIOPUCTOro KanbLus, B MENKMX Mneckax C
KoaduumnerTom unstpaumm 0,5—2,0 m/cyT — ogHOro pacteopa cunukaTa
HaTpus C gobaBkol poccopHOM UMM KPEMHETOPUCTO-BOAOPOLHOM
KUCNOTBI.

4.29. [HonyckaeTcss npegycmatpuBaTb KOMOWHMPOBAHHOE MPUMEHEHMWE
LeMeHTaumu, rMuHM3aummn, CMonM3aumm n CUnmkaTn3auun.

4.30. Jonyckaembln rpaguMeHT Hanopa la Ha MHBEKUMOHHYIO 3aBecy U ee
(UNbTPALMOHHYKD  XapaKTEPUCTUKY  MpU  OTCYTCTBUM  creuumarnbHbIX
3KCMEepMMEHTanbHbIX AaHHbIX AOMYyCKaeTCs MpuUHMMaTb B 3aBMCMMOCTW OT
3aaBaeMoll B  NPOEKTe BENWYMHbI  YAENbHOrO  BOAOMOMMOLLEHMS
3aKpennsieMbIX ropHbIx nopog no CHul 11-16-76.

4.31. Bblbop paccTosiHUA Mexay CKBaXuHamu  (Wwar  CKBaXKWH)
WHBLEKLUMOHHON 3aBechbl crieqyeT Npou3BOAWTL U3 yCrnoBusi obecneyeHus ee
CMITIOLIHOCTU N YCTaHOBIIEHHOW B MPOEKTE MIIOTHOCTM (A0NYCTUMON BENTUYUHDI
yAenbHOro BogonornoLeH1s u koadpduumeHTa punbTpaumm Tena 3aBechl).

OnTMManbHOe pacCTosHMEe MeXAy CKBaXvHamu, Kak npaBwuno, crnegyet
onpenensitb Ha OCHOBaHUWM OMbITHbIX PaboT. lMpu OTCYTCTBUM OMbITHBLIX
OaHHbIX pPacCTosHME MeXAy CKBaXkMHaMy OOMyCcKaeTcs Onpefenstb Mcxoas
M3 BENMUYMHbI paguyca pacrnpoCTPaHEHUS WHBLELIMPYEMOro pacTBopa fin,
BbIYMCIIAEMOro no opmyne

4

roe Oin — Pacxop pacTBOpa, HAarHETAEMOro B CKBaXWHY, M/u;

t - NPOAOMKUTENBHOCTL HAarHETAHUS! PacTBOPa B CKBAXMWHY, Y;

hin - TONWMWHa cnosi 9aKpennsemMoro rpyHTa, m;

ae - K03(PPNLMEHT HEPABHOMEPHOCTM PacnpoCTpaHEHNs TPELLUH 1 Nop B
ropHown nopoge,

€ - K03(pPULIMEHT NOPUCTOCTU FOPHBLIX NMOPOA NOMy4YeHHbIE NO opmyne
(4) 3HaveHuMss HeobOXOOMMO  YTOYHATbL MpPU  MNPOBEAEHWM  OMbITHO-
NPOU3BOACTBEHHbLIX paboT

432 lNpy NpoeKTUPOBaHNM 3aBecChbl CrielyeT yCTaHaBNMBaTb OYePEeaHOCTb
OypeHUs U NHBELMPOBAHUSI CKBaXWMH B psgy Mo MeTody NnocrneaoBaTenbHOro
conwxeHns, pacnonaras CKBaXWHbl NEPBOM O4Yepean Ha PpacCTosHWU,
UCKIYaloLLEeM UX CBSI3b MO TPELLMHaM B NPOLIECCe HarHeTaHUsl pacTBopa.

4.33 YCTPOWCTBO WHBLEKUMOHHLIX 3aBeC criegyeT npegycmatpuBatb C
NMOBEPXHOCTM UMW 13 TOPHbIX BbIpaboToK

4.34. HanpaBneHwue (yron HaknoHa) CKBaXuH cnefyeT 3agaBaTb C y4ETOM
nepecevyeHusi Haubonbliero u4ucna npeobnagatowmnx BoOOOMPOBOAALLNX
TPELLUH M KOHTaKTOB HanmacToBaHum

4.35. InameTtpbl OYypOBbIX CKBaXMH Npu BblIOpaHHOM crocobe OypeHust
cnepyeT HasHavyaTb B COOTBETCTBUM C UX FMYOUHON, COCTAaBOM U CTPOEHUEM
NpoxoAMMbIX NOPOA, a Takke € y4eToM obecneyeHus nponycka TpebyeMbix
pacxofoB BoAbl Y HArHETaeMbIX PacTBOPOB

[nameTpbl CKBaXXWH OOMycKaeTcs Ha3HadvaTb B npegenax 42—91 mm, a
npuv 3anosfiHEHWM KPYMHbIX NONIOCTEN U NYCTOT BA3KUMK pacTBopamum — 91—
110 mm

4.36. B nec4yaHbix nopogax BMeCTO OypeHWst CKBaXMH [OMyCcKaeTcs
npegycMmaTpuBaTtbh 3abuBky nepdopupoBaHHbIX MHBEKTOPOB C NpeaeribHown
rnybvHon norpyxeHunst 12-15 m. [orpyxeHne WHBbEKTOpoB Ha 6onbLuyto
rnybuHy cnegyeT npegycMaTprBaTh B NPOOYpPEeHHbIE CKBAXMHbI

4.37. Tlpu NPOEKTMPOBAHWU  WHBLEKLUMOHHbIX  3aBEC  [JaBrieHue
WHbELUMpPYyEMbIX PacTBOPOB, Kak MpaBurio, crnegyeT YycTaHaBnvMBaTb MO
[aHHbIM ONbITHLIX PaboT; Mpu UX OTCYTCTBMU [OMyckaeTcs ycTaHaBnuBaTb
[aBrieHMe Ha OCHOBaHMM [aHHbIX BbIMOMHEHUS 3aBeC B aHamNorM4YHbIX
YCINOBUSIX

B npoekte cnegyeT npegycmaTtpvBaTtb HeobXxoouMMble MeponpuaTUS Ans
npenoTBpaLLEHNs MPOPLIBOB HarHeTaeMblX pPacTBOPOB Ha MOBEPXHOCTb
3eMIN UK B FTOpHbIe BbIpaboTku

4.38. lMpn NpPOEKTUPOBaHWMA WHBEKLMOHHBIX 3aBEC KPOME HaCTOSLLMX
HopM Heobxoaumo cobntogaTs TpebosaHus CHulM 3.02.03-84

NbAONOPOOHBLIE 3ABECbHI (OrPAXXOEHUA)

4.39. JlbaonopodHbIB 3aBecChbl, BLINOSIHAEMbIE MNYTEM WCKYCCTBEHHOIO
3aMopaxunBaHUA TOpPHbIX nopoad, cnenyet npegycMatpumeaTtb AOnNA 3aliUThbI



NoA3eMHbIX (BepTMKamnbHbIX, TOPU3OHTAmNbHBIX W HAKIMOHHbIX) TFOPHbIX
BbIpaboOTOK B Nepuo MX MNPOXOOKM B HEcKarnbHbIX HEYCTOMYMBLIX WU
TPELLYMHOBATBIX CKanbHbIX BOAOHOCHbIX FOPHbLIX MOpOAax

Mpu Hagnexawem o60OCHOBaHWMM [OMyCKAaeTcs NpeaycMaTpuBath
NpMMEHeHNe NbAONOPOAHbLIX 3aBeC ANS 3alMTbl OTKPbITbIX BbIpaboTOK Ha
nepuog paspaboTku

4.40. M'paHuLbl NPUMEHMMOCTM 3aMOpaXKMBaHUS TOPHbIX MOpoA crneayeT
onpefenatb pacyeToM B 3aBUCUMOCTM OT CKOPOCTM  humnbTpaumu,
Temnepatypbl U CTENEHW MUHepanusauuyM MoA3EMHbIX BOA W TEXHOMOMMM
3aMOpaXUBaHWSA

4.41 JlbponopogHble 3aBecChbl AOIMKHbI ObiTb MOMHOCTLIO 3aMKHYTBIMU 1
3arnybnaTbcs B yCTONYMBLIE BOAOYNOPHbIE NOpPoabl

4.42. TonwuHy nbOOMOPOAHOM  3aBecbl  CrnedyeT  onpefensTb
CcTaTMYEeCKUMM pacyeTamu B 3aBUMCUMOCTM OT ee HasHadeHus, hopMmbl U
pasMepoB BbIpaboTkM B nnaHe, TrMAybuHbl, a Takke MNPOYHOCTHBIX
XapaKTePUCTUK 3aMOPOXKEHHbIX MOPOA,

443 TemnepaTypy nbOOMOPOAHOW 3aBeCbl W pPacCTOSHUE Mexay
3aMOpaxuBalLMM/ CKBaXXMHAMWU CcrefyeT YyCTaHaBnMBaTb Ha OCHOBaHUU
OMbITHLIX AaHHbIX. [lpy  OTCYTCTBMM OMBITHBIX AAHHBLIX AOMyckaeTcs
NpUHMMaTb CpeH TemnepaTypy fbOOMOPOAHOM 3aBecbl — B npegenax
30-40 %  TemnepaTtypbl X0nogoHocuUTens, LMpKynupytowero B
3aMOpaXMBatoLLNX KOMOHKaX;

paccTosiHMe MeXdy 3aMOpaxMBaloLWMMK CKBaXUMHaMW NP O4HOPSOHOM
UX pacnonoxenuu - B npegenax 1—1,5 M, mexay psgamMmv npu MHOropsigHOM
pacrnonoxeHun - B npegenax 2-3 m

4.44 MoLWHOCTb  XONMOAWUNbHOW  YCTAHOBKM  CrnedyeT  onpenensTb
TEeNNOTEXHUYECKMMM pacyeTamMyn B 3aBMCMMOCTW OT MPOEKTHOro obbema
NbOOMNOPOAHOW 3aBEChI

4.45 B npoekTe crieqyeT npegycMaTpvBaTb MeEpPOMNPUSTUS MO KOHTPOIO
3a YpOBHEM MOA3EMHbIX BOA, TEMMepaTypoW TOpHbIX MOpoA, a Takke
CMITOLUHOCTBI U TONLLMHOM NbAONOPOAHON 3aBEChI

446 Tpn NpOEKTUPOBaHNM NbAOMNOPOAHbBIX 32aBEC KPOME HACTOSALLMX HOPM
Heobxoammo cobniogate TpebosaHuss CHull 3.02.03-84 u BCH 189-78.
cornacoBaHHbix [occtpoem CCCP wu  yTtBepxaeHHbiXx MuHMCTEpCTBOM
TPaHCMNOPTHOro CTPOUTENBLCTBA.

6 PEFYNIMPOBAHUE NMOBEPXHOCTHOIO CTOKA, BOOOOTBO[

5.1 Mpun perynupoBaHum NMOBEPXHOCTHOrO  CTOKa  creayeT
npegycmaTpuBath:

OTBOA BOAbl C KapbepHbIX W MO BO3MOXHOCTM C LUAXTHbIX MONEw
BOOOTOKOB 1 BOJOEMOB,

orpaxkgeHue KapbepHbIX M LIaXTHbIX MoMnei oT nonagaHus B HUX BOAbl C
npureratoLlei TeppuTopum,

WCKINIOYEHNE WU COKpalleHne WHUNbTpaLMM MOBEPXHOCTHLIX BOA B
rOpHble NOpPoAbl B 30HE BIMSIHUSI BOAOMOHU3UTENbHBIX CUCTEM U BOAOOTNNBA
M3 ropHbIX BbIpaboTOK, a Takke GOMbLUMX CKOMMEHUA BOAbl B MOHWMKEHHBLIX
yyacTkax penbeda B npefenax WwaxTHblX (kapbepHbIX) Nonewn, B TOM Yucne B
MyInbOax COBUXKEHUS 3eMHOW NMOBEPXHOCTU

npefoTBpalleHre paspylieHns 6opToB kapbepa (paspesa) U HapyLleHus
B HEM HOPMasribHOro BeAEHWUs1 JKCMyaTaumoHHbIX paboT MOBEPXHOCTHbIMU
BOOAMM U3 aTMOCEpHbIX OCaAKOB, BbiNafaloLLMX HEMNOCPEACTBEHHO Ha
nnowajb OTKPbITON BbIpaGoTKM, MOTEPb TEXHONOIMYECKMX BOA 1 Ap.

5.2. B npoekTe cucCTeMbl PErynMpoBaHUsi MOBEPXHOCTHOMO CToka B
3aBUCUMOCTM OT MECTHbIX YCINOBWI criefyeT npeaycmaTpuBaTb HaropHble
KaHaBbl, orpaxgatowme fgambbl, MMAOTUHbLI, BOAOCTOKM W BOA03abopbl,
CnpsiMieHne M OTBO4 PEK B HOBOE pYCRo, MNPOTMBOMUILTPALIMOHHYIO
u3onNsauMlo  pycen B npegenax LaxTHOro (KapbepHoro) nonss M Ha
npunerawLen Tepputopun, a Takke BOOOCTOKU, COPOCHbIE NUHUM U
BOOOCOOPHUKN B OTKPbITEIX BblpaboTkax, obGecrneynBaloLie COBMECTHO C
NPOEKTUPYEMBIMU MEPOMPUATUSIMU MO 3almUTe OT MOA3EMHbIX BOL OXpaHy
FOpHbIX BbIpabOTOK OT BHe3amnHbIX MNPOPLIBOB BOAbl U  HEAOMYCTUMBIX
NPUTOKOB U3 BOOHbLIX OBHLEKTOB U B TO e BPEMS OXpaHy BOAHbIX OGBHEKTOB,
NUMELLNX HAPOLHOXO3ANCTBEHHOE 3HaYeHue, OT BPEAHOro BIUSIHUS TOPHBLIX
BbIpaboTOK

5.3.  O6ecneyvyeHHOCTb  pacyeTHbIX  MAPONOro-MeTEOPOIOrMYECKUNX
XapaKTePUCTMK ANS NPOEKTUPOBaHUS MMAPOTEXHUYECKUX COOPYKEHUIA CUCTEM



3aWnTbl  JOMMKHaA  yCTaHaBnMBATLCA  OpraHu3auuen,  yTBepxaaroLlen
TexHu4yeckoe 3agaHue

5. 4. OTkas oT 3aLuTbl NOA3EMHbIX FOPHbIX BbIPABOTOK OT MOBEPXHOCTHbIX
BO/J JOKeH OblTb 000CHOBAH.

5.5. lNpn NpoeKkTMpoBaHUN JOXAEBOW CETU B NpeAenax HaropHbIX KaHas
KapbepHOro Uy LWaxTHOro Mossi NPUTOK AOXAEBbIX BOA credyeT onpenensTtb
no metody npeAernbHbIX WHTEHcuBHOCTeW. [lepyvod  OAHOKpPATHOro
NpeBbILIEHNS pacYeTHON MHTEHCUBHOCTY AOXASA cnedyeT NpUHUMaTh PaBHbIM
5 rogam, Ans oco6o OTBETCTBEHHbIX OGBEKTOB UMM ONACHBIX B OT HOLUEHWUU
ycToiumBocTM 6opTOB BblipaboTok —10 rogam.

HaropHble kaHaBbl criegyeT paccuudTbiBaTb HA  MaKCUMMarbHbIN
NaBoOJKOBbIN pacxod ¢ obecrneyeHHOCTbIo 5%

KapbepHble BOAOCOOPHMKM 1 HACOCHbIE CTaHLMK crnegyeT NpoekTMpoBaTb
ncxons u3 obLiero NpuToka K kapbepy, onpeaensiemMoro no CyTo4HOMY Croio
0CafKoB, C NEpUOAOM €ro OAHOKPaTHOrO MPEBbILLEHNS, KaK MPaBumo:

Onsi KapbepHbIX BOGOCOOPHNKOB — 5 nert

ANs KapbepHbIX HACOCHbIX CTaHLMN — 4 mec.

Onsa ocobo OTBETCTBEHHbIX OOBEKTOB (B cryyasx chneuvarnbHO
OrOBOPEHHbIX B 3a4aHUV Ha NPOEKTMPOBaHWe):

Onsi KapbepHbIX BOGOCOOPHNKOB — 10 net

ANs KapbepPHbIX HACOCHbIX CTaHLMN — 1lrog

5.6. [lonyckaemble CKOPOCTM BOAbl B BOAOCTOKax crieqyeT NpoeKkTnposath
13 pacyeTa Ha MakcuManbHbIi NaBOAKOBLIV pacxod obecneyeHHoOCTbIo 5 %.

JNlotkm Ha oTKocax cregyeT MpoOeKTUpoBaTb MPSIMO  YrOMbHOrO,
TpaneuewganbHOrO UMM MOMYKPYIMOrO  CEYEHUss C  KPemnneHueM,
NCKNIOYaIoLWMM BO3MOXHOCTb X pasMbiBa NMBHAMM (C obecnevyeHHOCTbIo 5
%) .

KanaBbl, ucnonb3dyemble B kayecTBe TpaHLIEMHOro ApeHaxa, crnedyet
NPOeKTMPOBaTb C NOMOrMMU OTKOCaMu Be3 KpenneHus.

Ha kapbepHbIx cbesgax M crnyckax criegyeT npeaycmatpvBaTb NOTKU—
nepexeaTuvMku cToka. WX crnegyeT nepekpbiBaTb CTamnbHbIMU peLUeTKamu,
AonyckalLMMn Npoesa, TpaHcnopTa.

5.7. Becb KkapbepHbIi CTOK AOMKeH ObiTb yAaneH 3a npegensl kapbepa
(pa3spesa) ¢ nomollblo BogooTnMBa (cMm. pasa. 3) Ecnu ycnoBusa penbeda
MO3BOMAIOT, KAPbEPHBIN CTOK MK YacTb ero crieayeT OTBOAUTL CaMOTEKOM K
mMecTam cbpoca pyAHWUYHbIX BOS

5.8. BHekapbepHble W BHelaxTHble BOAOOTBOAsLIME YCTpOWCTBA
AonyckaeTcs BbIMOMHATL B BUAE OTKPbITbIX KaHaB, NOTKOB, Ge3HamnopHbIX U
HanopHbIX TPy6onNpoBoAOB.

Mpn NpoeKkTpoBaHNM BHEKAPbEPHbIX U BHELUAXTHbIX BOAOOTBOASLLMX
YCTPONCTB crnegyeT npeaycMaTpvBaTe MeponpusaTUst Ans npegoTBpalleHus
NoANMTKN MOA3EMHBbIX BOA B Mpedenax 30Hbl BAUSHUS BOAOMOHU3UTENbHbIX
cuctem. [Mpn HEBO3MOXHOCTU BbIMOMHEHUSI YKa3aHHbIX MEepOonpusiTUA npu
pacyeTe BOAOMOHMXEHUA crnegyeT YyuTbiBaTb AOMOSMHUTENbHBIA NPUTOK
noA3eMHbIX BOA, 00YCNOBNEHHbIA NOANUTKON

5.9. [Ons npepgoTBpalleHns 3amep3aHus Bodbl B TpybonpoBogax u
Hacocax B 3MHWI Nepuog criedyeT npegycmatpyeaTh:

YKIagKy caMoTeuyHbIX TpybonpoBoaoB ¢ yknoHOM He MeHee 0,005, a npwu
ONMTENbHbIX NepepbiBax B paboTe - ¢ yknoHom 0,05-0,02,

YyCTaHOBKY BEHTUNEN UNu 3aABwbKeK ANs Bblnycka BOAbI B HU3KMX MecTax
HamnopHbIX TPy6onpoBoAos,

YCTaHOBKY HaCOCHbIX arperaToB B OTannMBaeMbIX NOMELLEHUSIX.

[ononHuTenbHble MeponpusATUS MO NPeAoXpaHeHuo TpybonpoBodoB OT
npomep3aHuns cnepyet npegycmaTpuBaTb B COOTBETCTBUU c
TENnOTEXHNYECKNM pac 4eToM

5.10. MNpmn cbpoce WaxTHbIX U KapbepHbIX BOA Ha NOBEPXHOCTb 3eMiu, B
oBparu, BOOOTOKM, BOJOEMbl, a Takke B BoAOMNOrMnowatmwmne crnou
Heobxoammo cobntogatb TpeboBaHus pasg. 6

6 OXPAHA OKPY>AIOLLEW NPUPOOHON CPEObI

6.1. Mpy NPOEKTMPOBaHUM CUCTEM 3alUUTHl criedyeT npedycmaTpvBaTh
OXpaHy OKpy>KatoLLel NPUPOAHON cpelbl NyTeMm:

BbiGOpa MPOEKTHbIX PELUEHWA CUCTEM 3aLUUTBI U KOHCTPYKTUBHbBIX
pelleHnn  3alUMTHbIX  COOPYXEHWIA M YCTPOUCTB, MpPU  KOTOPbIX
obecneunBaeTCs HauMeHblIMiA yuepb M3-3a WCTOLEHUSI U 3arpsi3HEHUS
NOA3eMHbIX BOJ, 3arpsi3HEHUs!, 3aCOPEHUS, HapyLLEeHUs pexuma 1 pasMbiBa



6eperoB MOBEPXHOCTHbIX BOAHbIX OOBLEKTOB, pasMbiBa W 3pO3UN MOYB,
3abonaymBaHnst TeppUTOpPUN, COBMXKEHUS 1 AedopMaLMn rOpHLIX Nopoa U
TEMHOI NOBEPXHOCTW, 0CaAoK 1 AedopMaLuii COOPY>XEHUU Ha NpuneraroLlen
TeppuTopuu,

UCMNOmNb30BaHNsA COOPYXEHUN, YCTPOWCTB " MeponpuaTUN,
NPOEKTUPYEMbIX CrieumarnbHO Anst 3TOW Lenu.

pauMoHanbHOrO BOCTIOMHEHUSA MNPUYMHAEMOrO yulepba

6.2. [lpy nNpoeKkTMpOBaHUM  MO3TANHOrO BBOJA B  JeWcTBue
BOLOMOHN3MTENbHbLIX YCTPOWCTB He crnegyeT A0 MNyckaTb OnepexaroLiero
pasBUTUS BOOOMOHU3UTENBHBIX CUCTEM W MOHWXEHWUS YPOBHEW MOA3EMHbIX
Bog B Gonblielit mepe, Yem npegycMoTpeHo nn. 1.14 u 1.19. Heobxogumo,
Kak npaBuno, AnddepeHuMpoBaTh OTKa4yKy U BOOOOTBOA YMCTOW U FPA3HOWM
BOAbl W npegycMaTpuBaTb MOSMIHOE MWNU  4acTUYHOE  MCMNofb30BaHue
OTKa4yMBaeMmbIX BOA AN BOAOCHaGXEHUsl, CenbCKOXO3AWCTBEHHBIX Lienen u
OpYyrvx BUOOB BOLOMOMb30BaHMUS.

6.3. CO6poc BOAbl. OTKAYMBAEMOW W3 BOAOMOHM3UTENBHLIX YCTPOWCTB U
rOpHbIX BbIpaboToK, Ha MOBEPXHOCTb 3EMMU, Kak NpaBuio, He JoMnycKaeTcs.

[onyckaeTcs npegycMaTpuBaTth COpoC BoAbl HA HEUCMONb3YEMbIE 3EMIU,
€Crnm npu 3TOM WCKITIOYaTCA BO3MOXHOCTb MOMNafjaHWs UX B BOAHblE
00beKTbl, 3arpsi3HEHVE MNOA3EMHbLIX BOA, 3p0O3us Mo4Bbl, 3abonayvBaHue
MECTHOCTV 1 gpyrve Buapl yliepba okpyxatwLuen NnpupogHon cpeae.

Mpu npoekTnpoBaHuM cbpoca pyaHUYHbIX BOS, B NMOBEPXHOCTHbIE BOAHLIE
o6bekTbl 1M oBparu cnegyeT cobmopate TpeboBaHusa ,[lpaBun oxpaHbl
NMOBEPXHOCTHbIX BOA OT 3arpsi3HEHUSI CTOYHbIMU BOAaMM", YTBEPXKAEHHbIX
MwuHBoaxo3zom CCCP, Munsgpasom CCCP n MuHpei6xo3om CCCP

Mpu npoekTupoBaHuKn cbpoca pyaHUYHbLIX BOA4 B MOA3EMHbIE BOJOHOCHbLIE
cnon Heobxogmmo cobrniogate TpeboBaHust  [lonoxeHWn no oxpaHe
noasemMHblx BoA", ytBepxaeHHblx MuHreo CCCP, MwuHBogxo3om CCCP un
MwuHsgpaBom CCCP u cornacoBaHHbIx MocroptexHagsopom CCCP.

Mpu npoekTMpoBaHun cbpoca pygoHWYHbLIX BOA4 B MOpsi Heobxoaumo
cobniogate TpeboBaHus [llpaBun oxpaHbl MOpew OT 3arpssHeHus’”,
yTBepxaeHHbIx MuHaapasom CCCP.

6.4. MNMpu HenocpeacTBeHHOM cbpoce pyaHUYHBIX BOA B BOAHbIE OOBHEKTHI,
oBpary 1 obpaTHO B ApeHNpyemble BOLOHOCHbIE CMOWU, eCrnv He MOryT ObiTb
obecneveHbl  TpeboBaHusl, yka3aHHble B nN. 6.3, Heobxogumo
npegycMaTpvBaTb COOTBETCTBYIOLIME MEPOMNPUATUS. HanpaBreHHble Ha
npenoTBpalleHne 3arpsi3HeHWsi BOAHbIX OOBEKTOB OT B3BELUEHHbIX U
pacTBOPEHHbIX BELLECTB, COAEPXKaLUXCA B PYAHUYHbIX BOOAX.

6.5. [na CHWKEHMS KOHLEHTpauMu B3BELUEHHbIX BeLLeCcTB creayet
npenycMaTprBaTth OTCTauBaHWE PyAHWUYHbIX BOA B OTCTOMHMKAX.

BmecTMMocTb OTCTOWMHUMKa crnedyeT onpegensaTe C yyetom obbema
OTKaUMBaeMbIX PYAHWUYHbIX BOA, TpebyemMoro BpemMeHM OTCTos MU
pornyckaemoro cbpoca OCBETNEHHbIX BOA B BOAHbIV 0ObEKT ycnosust cbpoca
OCBETINEHHbIX BOA B BOAHbIN OObEKT HeobOXoAMMO onpegensTb B
cooTBeTCcTBUM C ,[lpaBunamm oxpaHbl NMOBEPXHOCTHbIX BOA OT 3arps3HeHus
CTOYHbIMM BOAaMM" BpeMs OTCTOS PYAHWYHBLIX BOA ANS1  OOCTUKEHMS
HeoBXOAMMOro CHWXXEHWSI KOHLEHTpaLMu B3BELUEHHbIX BeLecTB cregyet
onpenensitb OnbITHLIM MYTEM.

6.6. [INA CHWXEHMA KOHLEHTpauun 3arpsisHsLLMX BeLEeCTB Heobxoammo
npegycMaTpvBaTtb MPUMEHEHNE COOTBETCTBYIOLUX (DU3UKO-XUMUYECKUX W
B1onorM4yecKknx METOA0B OUYUCTKN PYAHUYHbLIX BOA.

Mpu cooTtBeTcTBYlOWEM OBOCHOBaHWM OYUCTKA PYOHWUYHBIX BOA MOXET
ObITb 3aMeHeHa cOPOCOM MX B HAKOMUTENU-UCNAPUTENN.

B oTaenbHbIX cnydasx, Mo COrnacoBaHUI0 C OpraHamu Mo perynmpoBaHuio
ncnonb3oBaHUsA M oxpaHe Bog cucteMbl MuHBoaxosza CCCP, ponyckaeTtcs
NPOEKTUPOBaTb YCTPOWCTBO HaKonuTens-perynatopa co cbpocom um3 Hero
MUWHepanu3oBaHHbIX BOA B BOOOTOKM BO BPEMsl MaBoOAKka Mpu YCNoBUK
cobnogeHnss yCTaHOBMEHHbIX HOPM NpeAernibHO A0NYCTUMbIX KOHLEHTpaLuun
(NOK) BewecTB B BoAe BOAHbIX 0OBLEKTOB B cOOTBETCTBMM C [llpaBunamu
OXpaHbl MOBEPXHOCTHbIX BOA OT 3arpsi3 HEHUSA CTOYHBIMK Bogamu'.

6.7. PacnonoxeHHble BO6NN3M ropHbIX BbIpaboToK 6GeCCTOYHble BMaguHbI
(noHwxeHus1) wunnm HebonblMe o03epa, He UMelLne peKkpeaumoHHOro,
pbIGOX03AWCTBEHHOIO UNM APYroro HApOAHOXO3SAINCTBEHHOTO 3HAYEHUS, MOTyT
ObiTb  MCMNONb30BaHbl B KayeCTBE  HAKOMUTENEW-perynsitopoB  unu
HakonuTenen-ucnaputenen npu npegocTaBneHUn 3TMX OOBEKTOB B
o6ocobneHHoe nonb3oBaHMe Ha oOcHoBaHuu cT. 15 ,OcHOB BOOHOrO
3akoHopaTenbcTBa Coto3a CCP 1 Co3HbIX pecnybnumk”.



6.8. lMpu NpoeKkTUpoBaHUM HaKOMUTENEN-perynsaTopoB M HaKonNuUTenew-
ucnapurtenewn AomkHbl ObiTb Npegy CMOTPEHbI MEPONPUATUSA, UCKITHOYaoLwmue
BO3MOXHOCTb 3arpsi3HeHUs] NoA3eMHbIX BOf, — YCTPOMNCTBO
NpOTUBOMUNBTPALMOHHBIX 3aBeC, 3KpaHOB M Ap. 1o KOHTypy Hakonutenew
HeobXxoaMMO npefycmaTpuBaTb HabnwgaTenbHble CKBaXWHbI AN KOHTPOINS
CTeneHn 3arpsa3HeHns NoA3eMHbIX BOA,.

6.9. B npoekte cnegyetr npegycmatpuBatb cbop, yganeHue wu
o6e3BpexuBaHne pyaHUYHbIX BOA, COAEPXKaLLNX paanoaKkTUBHbIE BELLECTBA B
COOTBETCTBMM C AEWCTBYIOLLMMN HOpMamW paguaurMoHHOW Be3onacHoCcTn u
CaHWTapHbIMKM npaBunamu paboTbl C pagMoakTUBHbIMKU obLiecTBamMu U
OPYrMMU NCTOYHUKAMU MOHU3UPYIOLLMX U3MYYEHUIA.

C6poc pyOoHWYHBLIX BOA, COAEpXKallMxX paavoaKkTUBHbIE BELLECTBa, Ha
NMOBEPXHOCTb 3€MIU, B BOAHbIE OOBLEKThI, UCMOMNb3yeMble ANst XO3ANCTBEHHO
NMUTLEBBIX, KYINbTYPHO ObITOBLIX W pPbIOOXO3ANCTBEHHLIX LEnen, u B
BOZOHOCHbIE CITOW He JonycKaeTcs.

6.10. B npoekte [OOMKHbI ObITb NPEAYCMOTPEHbI YCTPOMCTBA U
MeponpuaTUa Anst nNpegoxpaHeHus noyB U GeperoB BOOHLIX OGBLEKTOB OT
pasMbiBa OTKayMBaeMbIMW BOAAMM.

6.11. YcnoBus cbpoca pyaHUYHbIX BOA YKa3blBalOTCA B paspelleHun Ha
cneumarnbHoe BOZOMNOMb30BaHueE, BblJaBaEMOM opraHamu no
perynmpoBaHuio UCNONb30BaHUS N oxpaHe Bof cucteMbsl MuHBogxosa CCCP
npuv oOTBOAE NNowWankM Ansi CTPOUTENbCTBA FOPHOTO Npeanpusitus B
cooTBeTCcTBMM C ,MHCTpyKuMenm o nopsgke CcornacoBaHUs U Bblgauu
paspelleHuii  Ha  cneuuanbHoe  BOAOMOSIb30BaHME",  COrnacoBaHHOW
[occtpoem CCCP u ytBepxxaeHHon Munsoaxosom CCCP.

6.12. Mo paHHBbIM OLEHKM KayecTBa OTKauMBaeMbIX BOA B MpOEKTe
cnegyeT nNpVHUMATb peLleHUsl MO M3BMEYEHUID U3  HUX  MNOJNe3HbIX
KOMMOHEHTOB.

6.13. [pun npoekTMpoBaHMM MNPOTUBODUILTPALMOHHBIX YCTPOWUCTB W
MeponpuaTUA cnefdyeT yyuTbiBaTb, YTO B 30HE AeNcTBusi Bogo3abopos
XO39ACTBEHHO-MUTLEBOrO BOJOCHAOXEHMA He [OMnycKaeTCsd WHbeKuus B
BOZOHOCHbIE CITOU PacTBOPMMbIX B BOAE BELLECTB.

6.14. B 30He BMUSHUS BOOOMOHU3UTENbHbLIX CUCTEM Heobxoaumo
yunTbiBaTb BO3MOXHOE OCefaHvWe 3eMHOW MOBEpPXHOCTW, AedopMauuu u
CABWXEHUSI TOPHbIX MOPOA W OonpefensaTb OOMNOMHUTENbHbIE NepeMeLLeHUs
byHAaMEHTOB COOPYXKEHNW.

6.15. PacyeT ocefaHnsa 3eMHOM MOBEPXHOCTU B OCHOBAHWWN COOPYXEHWUN
npy OXMA2EMOM MOHWXEHUM YPOBHSI NOA3EMHbIX BOA CrieyeT Npou3BoanTb
CyMMMpoBaHneM aedopmaLmin oTaenbHbIX CIOEB.

6.16. Tpy CNOXHbIX WHXEHEPHO TreOonorMYeckuX YCMOBUAX MIOLaaKu
cTpouTenbCTBa ANS onpefeneHns ocefaHus, aedopmMaumm U COBUXKEHMS
TOSLLM FOPHbIX MOPOA A0MNyCKaeTCs NPUMEHSITb MOAEeNMpOBaHMe.

6.17. MNpn NpPOEKTUPOBaHUM BOJOMOHU3UTENBHBIX CUCTEM Heobxoaumo
Yy4nTbiBaTb BO3MOXHOCTb BO3HUKHOBEHMSI UMW  aKTMBM3ALMM  KapCTOBO-
CcydO3NOHHBIX MPOLECCOB U Pa3pbiXJIEHNS FPYHTOB B OCHOBAHUW 34aHWN U
COOpYXeHNWN, OCOBEHHO €CnM BEepXHSS 4YacTb TPYHTOBOW TOMLM CrOXeHa
neckamu. B npoekte cnegyetr npegycmaTpvBaTb COOTBETCTBYOLLUE
MeponpuaTAS NO 3aluUTe OCHOBAHMI CYLLECTBYIOLUMX W MPOEKTUPYEMbIX
COOpYXeHWW (LUNMYHTOBbIE OrpaXaeHusi, KonbMaTaumio, LeMeHTaumio u ap. )

6.18. Mpu HEBO3MOXHOCTM 3aKMNafky ropHbIMM NopoaamMu oTpaboTaHHOro
npocTpaHcTBa kapbepa (paspesa) JonyckaeTcs npegycmaTtpuBatb €ro
pekynbTMBaUMIiO NMyTeM NepeycTponWcTBa B BOAOEM AMNSA PasfuyHbIX BUAOB
BOZOMNOMb30BaHWSI.

NPUNOXEHUEL
PekomeHdyemoe

PACYET BOAOMNMOHU3UTEJNbHbIX (APEHAXHbIX) CUCTEM
OBLUME YKA3AHUA

1. [Ons pacyeTa BOAOMOHWKEHUA HEOBXOOMMO CXeMaTUsMpoBaTb
NPUPOAHbIE YCIOBUS U BOAOMOHUSUTENBHYIO cMCTEMY. ToslLa ropHbIX NOPOA,
pa3buBaeTcs Ha YCrNOBHO-OAHOPOAHbLIE BOOOHOCHbIE W BOAOYMOPHbIE (MNK
YCMOBHO BOAOYMOPHbIE) CIIOM BOAOHOCHLIA CHOV MOXET ObITb MPUHSAT
HeorpaHWU4YeHHbIM UMKU OrpaHnyeHHbIM (MOSTHOCTLIO UM YacTUYHO) KOHTYPOM
MUTaHUST UMW BOAOHENPOHNLAEMbIM KOHTYPOM. MMUTaHne BOAOHOCHBIX CroeB



NPUHUMAETCa 3a CYET MPUTOKa MOA3EMHbIX BOA4 M3 BOJOEMa M BOAOTOKA,
WHUNbTPauMn  atMocdepHblX  OCafKoB, MepeTekaHnss U3  OfHOro
BOLOHOCHOIO CMosi B APYrOW.

BogonoHnauTenbHble CUCTEMbI CXEMaTU3NPYIOTCA MO 3Tanam Ux pasBuTUS
N MPUBOAATCA, KaK MpaBwuio, K OOQHOW M3 CrnepyloLlmx CXeM:  KONbLEeBOWN,
HEMOMHO KONbLEBOW, NMUHENHOW WNWU rpynnoBon (He MPUMBOAMMON K CXeme
Kpyra unm npsiMon fmHun).

2. Pac4yeTbl BOOOMOHWXEHWUS MPOM3BOAATCA ANWM YCTaHOBMBLUETOCA U
HeyCTaHOBVBLLErocs pexunMoB unbTpaumm. PacyeTsl Ans ycraHoBMBLLErocs
pexuMa [OMKHbl BbINOMHATECHA, Kak MpaBWmo, BO Bcex crnyvasx (3a
UCKINIOYEHNEM BOOOMOHWKEHUS B 3aKPbITbIX BOGOHOCHbIX CIOSIX, HE UMEIOLLNX
nuTaHns). PacyeTbl MO HeyCTaHOBMBLUEMYCS PEXUMY BbINOMHAIOTCA AnA
nepvoga C Hayana OTKaykM OO MOMEHTa BPEMEHW, COOTBETCTBYIOLLErO
HacTynNeHno YCTaHOBMBLLEroCs pexuma, onpeaensemMoro B 3aBMCUMOCTY OT
YCNOBUWI NUTaHUSi BOAOHOCHbIX CIOEB.

B 3aKpbITbiXx BOAOHOCHBIX CMOSX, HE MMELMX MUTaHWs, pacyeT BeaeTcs
TOSBKO MO HEYCTaHOBUBLLEMYCSI PEXUMY.

3. O6wmin nopsgok pacyeta BOAOMNOHU3UTENBHOW (OpEHaXHON) cucTemsl
cnegyowmm

ycTaHaBnusaeTcsi Tpebyemoe NOHMXKEHWe YpPOBHSI MOA3eMHbIX BoA (B
3aBUCKMMOCTM OT MOCTaBMEHHON 3a4a4v BOOOMNOHMXEHUS),

Npou3BOAUTCS pacyeT MpUTOKa K BOOOMOHM3UTENbHOW (OpeHaXKHOW)
cucteme;

onpegensalTCca napameTpbl  BOOOMOHU3UTENIbHOW  CUCTEMbI  (4MCO
CKBaXWH, WX [nybuHa, MpoM3BOAMTENbHOCTb, AMaMeTp, MNOMOoXeHue
OVHaMUYeCcKnX YpOBHEN BOAbl B CKBaXWHaX, AMameTp U NpornyckHasi cnocob-
HOCTb TpybuaTbiX ApeHaxen, napameTpbl APYrMX BOAOMOHU3UTENbHBLIX
YCTPOMCTB) , MCXOAa M3 0OLWero npuToka OnpeaenstoTcs opAavHaTbl U
NPOM3BOANTCH MOCTPOEHVWE [OENPECCUMOHHBbIX MOBEPXHOCTEN MNOA3EMHOro
noToKa;

nogbvpaeTtcs obopygoBaHMe U pPacCUMTLIBAIOTCA  BOAOOTBOASLUME
yCTpOWCTBa

4. MNpuToKk nNoA3eMHbIX BOA K BOAOMOHM3UTENbHOM cUCTeMe crneayet
onpefensite B 3aBUCMMOCTU OT TPeBGYyeMOro MOHWKEHNS YPOBHS MOAbEMHbIX
BOJ B pacyeTHOW ToYke no opmyne

_khs

= 1
Q ' @

[onyckaeTcs npu cooTBETCTBYOLLEM 060CHOBaHMN BMECTO BenuymH h u k
BBOAMTb B chopmyny (1) BenuumHy BogonposoammocTtu kh, M3/0yT, 3Ha4eHue
KOTOPOW HEMOCPeACTBEHHO onpedensieTcss Mo pesynbTatam  OMbITHLIX
oTKayek.

5. Obwune NpUTOKM NOA3EMHBLIX BOA K BOAOMOHU3UTENbHLIM CUCTEMAM U
ropHbIM BblpaboTkam onpefenslTcs Kak CymMMma MNPUTOKOB M3  KaXdoro
BOOOHOCHOMO Crosl, OPEHVMPYEMOr0 BOAOMOHU3UTENLHOW CUCTEMOW UMK
HernocpeaCcTBEHHO BblpaboTkamu.

ONPEAENEHUE NPUTOKA NPU YCTAHOBUBLUEMCSA PEXXUME
PUNBbTPALIUU
6. lMpu onpegeneHnn no copmyne (1) npuToKa NOA3EMHBLIX BOA K
KONbLEBLIM,  HEMONHOKOMbLUEBbIM U JIMHEMHBbIM  BOAOMOHU3UTENbHBLIM
cucTemMam, a Takke TopHbIM BblpaboTkam Mpu OTCYTCTBUM MU HanMymu
NpoTMBOMUIBLTPALMOHHON 3aBecbl 3HayeHue ¢ crnedyeT BbIMUCAATbL MO
¢opmynam Tabn. 1.

Tabnuua 1
PacyeTHas cxema PacyeTHasa chopmyna
Cxema 1 Konbuesas cuctema
r ‘1 r In%
. ®= 2n
-3 H HenonHokonbLeBas cuctema
| Xca
Y fd rinte
o= s
CoBepLUueHHas Uy HecoBepLUEHHast KOHTYpHas 2,
cuctema. [NpuToK B 3aBUCUMOCTM OT MOHWXKEHNA B | [pu pacnonoxeHun pacyeTHOW
3aJaHHOW TOYKe Npu 6e3HaNOPHOW MW HANOPHOW | TOYKM Ha KOHTYpE UK B LIEHTPE




hunbTpauum

CUCTEMDbI Xcs =T

Cxema 2

% ——~fq |

COBepLLIeHHaﬂ nnn HecoBepLleHHaa nVHenHas

cucrtema. an/ITOK B 3aBUCUMOCTU OT NMOHWMXEHUA B

3af@aHHON To4YKe Npy 6e3HanopHON UM HaNoOPHOMN
dunbTpauum

= M= X

Cxema 3

KonbLeBon ApeHax B KpOBe BOGOHOCHOIO CIlos,
cofep)kallero HanopHble Boapl. MpuTok B
3aBUMCUMOCTY OT rNyBUHbI 3aroXeHUs ApeHaxa,
paBHOM S

KonbueBoi apeHax

Cxema 4 KonbLeBon apeHax
i In—Te +Mlng
_Y,
- 21
el A HenonHokonbLEeBON ApeHax
r [/

“ j (InL +¥Inﬂ)r
KonbLieBoW HecoBepLUEHHbIN ApeHax B rey
BOJOHOCHOM Crloe, coepalliem 6e3HanopHble = ‘ [

BoAbl. MpMTOK B 3aBMCUMOCTH OT rNyOuHbI ‘
3anoXeHUs ApeHaxa, paBHON S
Cxema 5
ULrs
ALY [
e RRS 2 h 1
' ®=(Ih——+p )T
q | G mr, rdy
JIHelrHbIN ApeHax B KpoBMe Crios,
cogepKallero HanopHble BoAbl. MNpuTok B
3aBUMCUMOCTY OT rNyBUWHbI 3aroXeHUs ApeHaxa,
paBHOM S
Cxema 6
PRI | 2h
T 1
X .Y I(— +
ro fd 1. ¥
o 2y, ",
JIMHEVHbI  HEeCOBEpLUEHHbIN ApEeHaX B Croe,
coaepxallem 6esHanopHble Boabl. [Mputok B
3aBUCUMOCTY OT rNyOMHbI 3arnoXeHns apeHaxa,
paBHOM S
Cxema 7 Mpwn r 205
h
S :
; | % . 0 T4h
i ,"‘ > ®= 21
= Mpnr_ oo
KoTnoBaH (nnacToBbii ApeHax), BCKPbIBAOLLMMN h= ™

HanopHble BOAbI

s : r rora
(7 +2arcsin————=+0.515_-In—")h
2 h+ hz+r2 h" 4h

=
210
r
Cxema 8 Mpn 5 o5
h
b=
s . 2y
Inh 04dy +In&
KoTnoBaH (nnacToBbii ApeHax) B 6€3HanopHoM r r r
BOZOCHOCHOM croe Mpwn




h
=
- sr + . 2r — )
In—¢ 2arcsin———=+0515—In—<
n P al’CSIHy+\/W y n4y
Cxema 9 Mpu 9> 05
h20
S r,~b+0.44h
N o=
e
[ 14-D T I'IpVI 9< 0,5
TpaHwes (NNacToBbIN APeHax), BCKPbIBAOLLMUIA h ah
HarnopHble BoAbl r,~b+0638hin_~
o=
Cxema 10 Mpu b .
-..? .1:"'&1 -
i.)'}. -
z o- h
TpaHLwes (NnacToBbli ApeHax) B 6e3HanopHoM
BOOOCHOCHOM crioe s . y |
BZ 2 r,—b+044y
2(r,-b)-
(r,—b) 2r,-1)
Mpn b<o0,5
y
o= h
) BZ - . 4y '
e S [y—b+0,638yIn—
20D 5,-0) ™
Cxema 11
In Fa +L L
o= K.r.
2n
MpuTOK K KOTNOBaHy Yepe3 KOHTYPHYHO
COBEPLUEHHYH NPOTUBOGUINLTPALIMOHHYIO 3aBECY
Cxema 12
k
H rd—b+ts(K -1
p=— D
|
[MpuTOK K TpaHLLee Yepes NUHENHYIO
COBEPLUEHHYH NPOTUBOUIbTPALIMOHHYIO 3aBECY

7. MpviBedeHHbI paauyc BOAOMOHU3UTENBHOW CUCTEMbI (BbIPAGOTKU MO
rpaHnle BbiCauyMBaHWA MOA3EMHbIX BOA, NPOTUMBOMMUIILTPALMOHHON 3aBechl
Mo ee BHYTPEHHeN rpaHu) crieayeT onpenensts No opmyram:

ONA  KOHTYPHOW  BOAOMOHU3UTENbHOW  cuUcTeMbl  (BbIpaboTKM UK
KOHTYPHOW 3aBECbI) C OTHOLLEHVWEM CTOPOH, paBHbIM U MeHee 10,

A
"re) =y 70 @

ONsl KOHTYPHOW  BOAOMOHWU3UTENbBHOW  cUcTeMbl  (BblpaboTkM — Unu
KOHTYPHOW 3aBeCbl) C OTHOLLUEHNEM CTOPOH cBbilwe 10 n ansa kopoTkmx (I < 2L)
FIMHENHbIX BOAONOHU3UTENbHBIX CUCTEM



r= 0,251 3)

ana annHHon (| = 2L ) nuHenMHoW BOAOMNOHWU3UTENBHOW CUCTEMBI
(TpaHLuen)
r=0 4)

8. 3HaueHue paguyca genpeccum rq Ans KOHTYPHbIX U KOPOTKMX JIMHEMHBIX
BOAOMOHU3UTENbHbLIX CUCTEM W YCTPOWUCTB crieqyeT MpuUHUMaTb PaBHbIM
paguycy obnactu dwunbTpaumu, KOrga ee rpaHvua - KOHTYp nuTaHms —
MOXeT ObITb NPUHATa KPYroBOn hopMbl, a AN APYrMX rpaHUYHbIX YCIIOBUA —
no doopmynam Tabn. 2, ons ANUHHBLIX JIMHENHbIX BOAOMNOHU3UTENBHBLIX CUCTEM
N YCTPOWCTB - No dhopmyne

rq=L (5)

9. [MMpv  [OBYCTOPOHHEM  MNPWUTOKE K  AMAWHHBIM  FIMHERHbIM
BOZOMNOHM3UTENbHEIM  cUcTeMaM  (YCTPOMUCTBAM) MPUTOK MOA3EMHbIX BOA
onpefensieTcs pasfenbHO C  KaXkaoW CTOpoHbl (B 3aBUCUMOCTM  OT
COOTBETCTBYIOLUX PACCTOSIHUIA 10 06NacTi NUTaHKs) U CyMMUPYeTCsl.

Tabnuua 2
PacuyeTHas cxema PacueTHas chopmyna
BoOoHOCHbIN Crnou,
OrpaHNYeHHbI OOHON r.=2L
NVHeHON rpaHnLielt obnacTu d
nuTaHus
ab BoOoHOCHbIN crio uMeeT aBa Ons rpaHuy a,a
L2 TNNHENHbIE B3aMMHO I
. . ne rd = 72 >
. . prEeHAUKYNSIPHBbIE FpaHULibI L R
1
a—obnacTb NUTaHus
IR [Onsa rpanuy a,b
- b—BogoHenpoHuuaemas .
-
a ry= 2|_1 L; +1
L.
BoOoHOCHbIN crio umeeT asa Onsa rpaHuy a,a
napannenbHble NMHENHbIe B gL sin ml,
rpaHuLbl =7k L,
a—obnacTb NUTaHuA Ons rpaHuy, a,b
b—sBogoHenpoHuuaemas

g

HeorpaHnyeHHbIN BOOOHOCHbIN

P .
JAULLIL CNoW, NUTaHNe KOTOPOro K
' . NpouCXoamT 3a cyeT r,=r+H e
MHUNbTPaL N p

NOBEPXHOCTHbIX BOO
MHTEHCUBHOCTbLIO P

HeorpaHnyeHHbIN BOOOHOCHbIN

Sseo st CIoW, coaepXKaLlmin HanopHble kh,h
n 2% ,f/Z BOLbl, MUTaHNE KOTOPOro r,=r+ Tl
Y IR R NPONCXOANT 3a cyeT ¢
t npoTeKkaHus Boapl U3

BblLLlenexawlero crosa

ONPEQENEHME NPUTOKA NPU HEYCTAHOBUBLUEMCB PEXUME
OUNBbTPALIUN

10. [Ina HavyanbHOro Nepuoga HeyCTaHOBMBLUETOCS pexuma (genpeccus
He JocTuraeT o6nacTu nuTaHusa) 3HaveHne YHKLUM NoHWxeHus  crneayet
onpenensats no dopmMynam cxembl 1 Tabn. 3 WU NPUHUMAaTb PaBHbIM
3Ha4YeHuo BenuUuHbl @, onpegensieMoMy no dopmynam ycTaHOBUBLUErocst
pexvma (Tabn. 1), ucxoas W3 3HAYEHWn paguyca Aenpeccumn Iy,
BbIYMCIIEHHBIX AJ1S COOTBETCTBYIOLLUX MOMEHTOB BPEMEHM Mo hopMmyrie

rd:r+15\/§ ©6)

3HayeHVe BeENWYMHbLI a OonpefensieTcsl OnbiTHbIM MNyTeM WAM MO
dopmynam:




kh kh

alc ug ' apc IJ«e

B AanbHenwemMm, Koraa Aenpeccust 4OCTUrHeT obnacTu NuTaHus, 3HaYeHUs
(OYHKUMM  MOHWXKEHUsT AN OnpefeneHusl NpuToKa MOA3EMHbIX BOA4 K
KOHTYPHBIM W KOPOTKMM JMHEWHBIM BOLOMOHU3UTENBHBIM CUCTEMaM MO
dopmyne (1) cnegyeT npuHUMaTh No oopmynam cxem 2—7 Tabn. 3.

3HayeHusa npMMeHeHHon B Tabn. 3 dyHkumn Ei (—u) npuBeaeHsl B Tabn.

4,
Ta6bnuua 3
PacuyeTHas cxema PacuyeTHas d)opmyna
Cxema 1
b=-—
"3 M E( 4at

[ns ueHTpa cUcTemMbl Xes=r
[N OQMHOYHOW CKBAXXMHbI Xcs=rh

HeorpaHnyYeHHbIN BOJOHOCHbIV CION

Cxema 2
1 +(z+2L)
2 cD:_zm{E[ 4at] E[ - H

X
2z —(f?
3Hak "nntoc” cooTBETCTBYET
HenpoHMLaeMOMY KOHTYpY, 3HaK

BOAOHOCHBII CrioV orpaHmyeH "MUHYC"—KOHTYPY NTaHus. [na ueHTpa
MPSIMOSIMHEVHBIM KOHTYPOM MUTaHMS UM | cpcTembl Xes=r, X=0, y=0

HenpoHnuaemMbiM KOHTYPOM

Cxema 3

. Onsa ueHTpa

e

3Haku dyHKUMK + E; cooTBeTCTBYIOT
BMAM rpaHuL, BOAOHOCHOIO CrOsi:

. [+ - + -]—X, Z — KOHTYpbI MUTaHUS;

Cnoi orpaHvyeH AByMS B3aMHO | [#++++]—x, z — HenpoHMLaeMbie KOHTYpbI
NEPNEHANKYNAPHBIMA KOHTYPaMM, KXKABIA | [4+-]—x — KOHTYp NUTAHMS; Z—

13 KOTOPbIX MOXET BbITb KOHTYPOM HEMPOHMLAEMbIit KOHTYP

MUTaHUS UM HEMPOHWULLAEMbIM

Cxema 4 [ns ueHTpa cucTembl
1 rz L2 LZ
N = _Ir _L _L
\ ®="un E‘[ 4at] iE‘{ at) Bl a

‘3 3Haku dyHKUuM Ej coOoTBETCTBYIOT: 3HaK

"NMoc” —HeNpPOoHULLAEMOMY KOHTYPY,

. 3HaK "MUHYC"—KOHTYpY NUTaHUA
Crioih orpaHnyeH AByMs napannensHbIMU

KOHTYpaMu NUTaHua Unn ogHMM KOHTYpoOM
nuTaHusa, pyruMm—HenpoHnuaemMbimM

Cxema 5
- LS 5E|- X e =
M
Xhy Xhs Onsa paBHo,ueGMTHux CKBaXWH
" o, 3 oo 2p[X| TR x =gy XX,
3 4mt—| 4at)’

HeorpaHnyYeHHbIN BOJOHOCHbIV CION

Cxema 6

o-- £S5 E|-2)E| - )

3Hak "nntoc” cooTBETCTBYET
HenpoHMLaeMOMY KOHTYpPY, 3HaK
"MWHYC"—KOHTYpY NuTaHus. Ons
paBHOAEOUTHLIX CKBaXMWH MPW rpaHuLe —
KOHTYp MUTaHWSA 1 yCTaHOBMBLLEMCS

BoAOHOCHbIN Crov orpaHnyeH




NPAMOMUHERHLIM KOHTYPOM MUTaHWS UNn
HENPOHMLIAEMbIM KOHTYPOM

pexume

1
- |n )(ml,m :
2 X,

A€ Xont = 8/ Xt Xz ++ Xom
th,m =1 thlxmhz"' thn

()

Cxema 7

BoaoHOCHbIN cnov orpaHuyeH ABYMst
nepneHanKynspHbIMU KOHTypamy—
NUTaHUs U HENPOHMLI@EMbIM

o= ‘Eriizla[ E[—j;“‘tj iE[—)i";‘tiXJ .

2 2
+ El[_ )(mhlzj + E[_ )(mhloj ]
4at 4at

3Haku dyHKUMK + E; cooTBeTCTBYIOT
BMAaM rpaHuL, BOAOHOCHOIO Crost:
[+ - + -]—X, Z — KOHTYpbI MUTaHUS;
[++++]—X, Z — HenpoHMLaeMble KOHTYPbI
[++--]—Xx — koHTYp nNuTaHus; Z—
HEeNpoHMLUAEeMbI KOHTYP
a)q) =iln )%“mxx mt,mz

21 mt*mt,mo
b) 1 Xm(vmxxmt,mo

O =—1In
21 *mt*mt,mz

roe =n .
th,mx Xxmhlx XthZx"' Xxmhnx‘
—n .
Xml,mz - X"mhlz X"mhzz' " X"rnhnzY
Xml,mo =1 X"mhlo X"thO"' X"mhno;

X —CM.CXemy 6

Mpumevanwue. Mpu onpeaeneHnn ypoBHSA B OAHON M3 AENCTBYIOLLMX CKBaXWH BENUYMHA
Xp A1 3TON CKBaXWHbI NPUHUMAETCA PaBHOW ee paguycy rh.

" 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
04 -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. Mpu onpedeneHWn MNpPUTOKa MNOA3EMHbLIX BOL K KOHTYPHOM WK
KOPOTKOW NMHENHON BOOOMNOHM3NTENIbHOW CUCTEME B TOMLAX, CITOXEHHbIX U3
HECKOJbKUX HEeOAHOPOAHbIX CrOeB, HeOrpaHWYEHHbIX UMK OrpaHUYEHHbIX C
OOHON CTOPOHbI (MMELWMX OAHY MNPSMOSIMHENHYIO TpaHuUy), 3Ha4YeHus
PYHKUMU NOHMXKEHUS ONA CMNosi, U3 KOTOPOro NPOM3BOAMTCA OTKauka, crieayet
NpUHUMATL Mo hopMynam

AN HeOrpaHUYEHHOro Crlos

at
w2 X
X Va'b,)
4m '
Aana cnosa, orpaHNn4YeHHoro ¢ O,IJ,HOVI CTOPOHbI,

2
at . XCS + at . )(mcs

b=

W| —; *W|——;
)<cs %/bd )(mcs %/bd
B 4T
30ecb 3HakM "+' COOTBETCTBYIOT "MAOC" — HEMPOHULLAEMOMY KOHTYPY,

"MUHYC" — KOHTYpY NuTaHus. 3HadeHns yHKummn V (1, v) onpegensaioTcsa no
Tabn. 4

at at
U=—unn—,
XCS Xﬂ]CS

10

L X K (10)
b, Jab,

by onpepensieTcss AnNs COOTBETCTBYHOLUMUX pacYETHbIX CXeM Mo dopmyram
Tabn. 5

Ta6bnuua 5
PacuyeTHas cxema PacueTHas chopmyna
Cxema 1
b= K

d
K,h,

b=

d

H.h,

m‘"”-l'gj-”'”.

[Ons ueHTpa 1 KOHTypa CUCTEMbI Xcs=T.

12. Mpu onpeaeneHMn NpuUToka NOA3EMHbIX BOA K OMMHHLIM JIMHENHbIM
BOZOMOHU3UTENbHBIM cucTeMaM Mo  ¢opmyne (1) 3HauyeHuss pyHKLUK
noHMxeHns d BblYMCNATCA No popmyre

Xes | _of 2= Xes
R F[z&} F[ 2/at j (1)
Xes
2

3HauveHus pyHKuun F (1) onpegenstoTcs no rpaduky Yept. 1.
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YepT. 1. Mpacumk pyHkuumn F(n)

13. 3HayeHue YHKUMM MOHWKEHUS] NMPU PasHOBPEMEHHOM MNycKe I
OCTaHOBKE 3MEMEHTOB BOAOMOHU3NTENIbHOWM CUCTEMBI, KOTAA Ha KaXaoM i-M
npomexyTke BpeMeHu Qi=const u rpacuk pacxoga Q (t) usobpaxaetcs
CTyNeH4aTol NMUHWEN (YepT. 2), criedyeT OMNpeaensiTb ANs N-To NpoMexyTka

BpPEMEHM Mo dopmyrie
® = ll.:n %(t _ ti—J) (12)

% % 2 3

YepT. 2. CTyneH4aTbI rpadhmk oTKauku

14. TlpoAomKMTEnNbHOCTb HEYCTaHOBMBLUETOCS pexuma [onyckaeTtcs
NMPUHUMAaTbL PaBHOM 3HAYEHWIO BPeMeHWu t , MpyU KOTOPOM BbluMcrsiemMas no
Tabn. 3 dyHKUMA NoHxeHns ® JOCTUIHET 3HayeHusl, onpeaensemMoro Ans
COOTBETCTBYHOLLMX CXEM W YCNOBUI NUTaHus no tabn. 1.

PACYET
CKBAXWHHbIX BOOOMNOHU3UTENBbHbLIX CUCTEM

15. PacrnonoxeHue BOOOMOHU3UTENbHbIX CKBaXWH, WX YUCNO U
3arnybneHne cnegyeT NpuUHMMaTb UCXOAS M3 MpUTOKa NOA3EMHbIX BOA M
Heo6X0aAMMOro NOHMKEHUS UX YPOBHS.

PacueTHyi0 Npoun3BOAMTENLHOCTb CKBaXWH criegyeT onpefensats C
Y4ETOM MOMYYEHHBIX OMbITHLIX AAHHbIX.

Mpu OTCYTCTBMM OMbITHLIX [AaHHbIX MNPOM3BOAUTENBHOCTb CKBaXWHbI
JonyckaeTcs onpeaensTb N0 aMnupuyeckon opmyne

q, < 4001, vk (13)

16. lMpu pacyeTe BOOOMOHU3UTENbHBIX CKBaXWH, MpeaBapuUTesibHO
3apaBascb Ux napameTtpamu (rnybuHon, AnameTpomM U AMNVHOW CMOYEHHON
Yactu unbTpa) M PYKOBOACTBYSICb OMbITHBIMW AaHHBIMW, a Mpu  UX
OTCyTCTBUMU - dopmyrnon (13) , Heobxoanmo onpeaenuTb
NPOU3BOAUTENBHOCTL OOHOM CKBaXMHbl. Mcxoas M3 npovs3BOAUTENbHOCTU
OOHOW CKBaXWHbI M 06OLLEro NpUToka NoA3eMHbIX BOA K BOAOMOHU3UTENbHOMN
CUCTEME HaMevalT YMUCINO CKBAXWH WM WX PaChonoXeHue, MpuUHMMasi Ha
KaXgyl WX HUX MNPUMEPHO paBHyl0 Harpysky. [lpu 3tom Heobxoaumo
NpUHUMaTb BO BHWMaHWE OCOGEHHOCTM TMAPOreonorMyeckux YCroBun, a
TakKke yMeHbLUEHUE C TEYEHWEM BPEMEHU NPOU3BOAUTENBHOCTU CKBaXWH MO
Mepe cpaboTky ypoBHEW NOA3EMHbIX BOA4 W B pesynbTaTe MNpoLEeccoB
KonbMarauum, Koppo3nu U XMMMUYECKOro 3apacTaHnsi hunbTPOB.

17. Tpu NpUHSTBIX PACMONOXEHUM W NPOU3BOAMTENBLHOCTU CKBaXUH
Heo6XoAMMO MpPOBEPUTb BEMUYMHBI MOHWKEHUS YPOBHS MOA3EMHbLIX BOA B
pacyeTHbIX TOYKax Ha JMHUM BOOOMOHU3UTENbHBLIX CKBAaXMH U B CaMuUX
CKBaXXUHaX

MoHWXeHNs1 B pacyeTHbIX TOYKax MpPU  KOHTYPHbIX WU FIMHEWHbIX
BOLOMOHN3NTENBHBLIX CUCTEMaxX CrneayeT BbIYMCMATb UCXOAS W3 3HAYEHWUM



byHKUMM NoHWkeHns ©, onpeaensieMblx no dopmynam cxem 1 v 2 Tabn. 1 u
dopmyrne (1) npy HaNOPHOM NOTOKe — HEMoCpPeACTBEHHO, Npy Ge3HanopHOM
— nocrie noacTtaHoBku B chopmyny (1)

h=—— (14)

18. TlloHwkeHMe ypOBHA MOA3EMHbIX BOA Ha JIUHUMA  CKBaXWH
onpegensetcsa no dgopmyrne (1) no 3HavyeHnsM @ npu Xes = 1 ANS KOHTYPHbIX
N Xcs = 0 ANS NUHENHbIX CUCTEM.

CBs3b MeXay NOHMKEHUSMN YPOBHEN BOAbI B COBEPLUEHHbIX CKBAXXUHAX U
Ha X NMMHUKU NS HanopHOro NOTOKa BbipaxaeTcs opMynomn

S-S+ a0, 9

Ces3b Mexay YpOBHAMU BOAbl B COBEPLUEHHbIX CKBaXXUHaX U Ha UX NTIMHUN
ana 663HaI'IOpHOFO NOTOKa nveet BVID,]

2
2 2
Y=y -, (16
OpauHaTta ypoBHS BOAbI HA JIMHUM CKBAXKUH Onpeaensercs no dhopmyrne
Yy, =H-S (17
[INs coBepLUEHHBIX CKBaXKMH MOKasaTenk BHYTPEHHEro ounbTPaLMoHHOMO
COMpOTUBEHMSA
¢in = ¢c (18)
_ 1. s (19)
. = ann 2mr,

[ns HeCoBEpPLUEHHBbIX NO CTEMEHM BCKPbITUS BOOOHOCHOIO CIOSI  CKBaXWH
nokasaTteslb BHYTPEHHEero d)I/IﬂpraLI,I/IOHHOFO conpoTueBneHna C y4eToMm
AONOJIHUTENbHOIro  rmapoAnMHaMn4ecKoro conpoTuBIiieHUA U3-3a HENOJTHOro
BCKPbITUA BOOOHOCHOIO Clnosa onpeaendaeTca no q)opmyne

¢imp = ¢c + ¢com (20)
B HAMNOPHbIX yCNoBUAX
h-, ( | j (1)
=——In—-e
¢com 2T[I' rh

roe e onpegensieTcs no rpaduky YepT. 3.

B) r
L4 ¢ 114 t‘T"‘ II/In-u 14
v [FHHEE /h=04 12
Jo X s Iyh=03 SR 10
B 1/ = Ny 08
as [PAH I AT 06
04 f:_» SHAHH / Y/h=0 04
02 b 02

0 d 0
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@ 020306 £ 01020304050607080Q9 o
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Uept. 3 K pacyeTy COMpPOTMBIIEHMS CKBaXXWH Ha rMaposiorn4eckomn
HECOBEPLLEHCTBO

a, 6 - cxembl HECOBEpLUEHHbIX CKBaXWH B HamopHOM u 6e3HanopHoMm
nnacrax; a, r — rpaduku ons onpeneneHus e

B 6e3HanopHbIx ycnoeusix B popmyne (21) u npu onpegeneHnun 3HayeHus
e no rpaduky 4epT. 3 cnegyet BMecTo 3HadveHus | nogctasnsaTb by n BMecTo
3HayveHust h nogctaBnsATe Y.

Mpwn pacyeTe cUCTEM N3 HECOBEPLLEHHBIX CKBaXXMH B chopMyrbl (15) n (16)
crnegyeT BMecTo 3HaveHust ®in noactaBnsATb Pimp.

19. MMpu BbIGpaHHbIX u4WuCne, pacyeTHONW MPOM3BOAMTENBHOCTU WU
pacnonoXeHUn BOAOMOHN3NTENbHBIX CKBaXWH rPYMMNoBON CUCTEMbI criegyeT
NpoBeEpPUTb OOCTUXEHWE TpebyeMoro NOHMXEHUS YPOBHSI MOA3EMHbIX BOA B
pacyeTHbIX TOYKaxX W B CaMUX CKBaXWHaX MyTeM CYMMUPOBAHWSA AEeNCTBUN
Ka)KOO0WN CKBaXWHbl B OTAEMNbHOCTU:

S= kif-'lzq'fl (27)

3HaueHna YHKUMA MOHWKEHUA AN PacYeTHbIX TOYEK BHE CKBaXKMHBbI
onpepensTcs nNo ¢opMynam Tabn. 6, a B COBEPLUEHHOWN CKBaXuHe OT ee
CcoBCTBEHHOrO AENCTBUA — MO hopMyne

f,=0159 In% (23)

h

Mpun pacueTe cnucTem M3 HECOBEPLLEHHbIX CKBaXWUH No dopmynam (21) —
(23) 3HaveHne PYHKUMN MOHMKEHUSA (imp BXOAWUT B BbIPaXXEHUE pacyeTHOro
paguyca rhe, COBEpPLUEHHOW CKBaXWHbl, 3KBMBANEHTHOW Mo AOebuty
0encTBUTENbHON HECOBEPLLEHHOW CKBaXUHE:

l.=ar, a=g o (24)

PacyeT npon3BoanTCs Kak AN COBEPLUEHHbIX CKBaXWH C NMOACTAaHOBKOW B
dopmyny (23) BMECTO Iy BEMIMYUHBI PACHETHOrO pagnyca rhe ,.

20. OkoHuyaTenbHas rnybuHa CKBaXWH W rMybuHa MNOrpyxeHus
CKBaXXMHHOIO Hacoca, a Takke AvameTp U AnvHa unbTpa ycTaHaBNMBaloTCA
Ha OCHOBaHMW onpeAeneHHbIX Mo nn. 18 n 19 NOHWKEHWN N OTMETOK YPOBHEN
BOAb! B CAMUX CKBaXWHAX.

Ona pgnutenbHoro cpoka cnyxbbl unbTp, Kak npaswno, crnegyet
pacnonaraTb HWXe YPOBHsi BOAbl B CKBaxuHe. [lpy COOTBETCTBYIOLLEM
060CHOBaHMM AonycKaeTcs MCNOMb30BaTb BOAOMOHU3NTENbHbIE CKBaXMWHbI C
He3aTonMeHHbIM (OUNLTPOM, HanpPMMep, Ha KOHEYHOM 3Tarne Mpu NOHWXEHUN
YPOBHA BOAbI A0 Bogoynopa. B sTom cnyyae npu onpeaeneHun OfviHbl
JencTeylowen (CMOYEeHHOM) 4vacTu cunbTpa criegyeT ydnuTbiBaTb BbICOTY
BbiCa4yMBaHWs, OnNpeaensiollyo YpoBeHb BOAb! 32 CKBaXKMHOW, U BbIMUCAATb
ONUHY OencTBYIOLLEen YacTu HesaTonneHHoro uneTpa li , M:

NS COBEpLUEHHbIX CKBaXWH — Mo hopmyne

q, (25)

2
Y

ONS HECOBEpPLUEHHbIX CKBaXMH B opMyny (25) BMecTo TeyeHust
BENWYUHBI Y, CrieayeT NoACTaBNATh by
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YepT. 4. 'pachumku dyHkumn Q (u, v) n Q1 (n,v)
PACYET TPYBYATbIX U FTANIEPEVHBLIX OPEHAXEW

21. Mpu npuHATON rNyBUHE 3anoXeHUs KOMbLIeBOro ApeHaxka MpUToK
noa3eMHbIX BOZ K HEMY crniegyeT BbluMcnsaTe no dopmyne (1) n dpopmynam
cxem 3 14 Taon. 1.

OTO e 3Ha4yeHue BeNWYMHbI NpUTOKa CcrnedyeT MNpUHUMAaThb Mpu
onpeneneHnn NOHMWXeHNs1 YpoBHEN NoA3eMHbIX BOA, COrnacHo n. 18 B Toykax,
SABMSAOLUMXCSH BHELUHUMM MO OTHOLLEHWIO K KOHTYPY ApeHaxa.

22. TloHWKeHNE YPOBHS NOA3EMHbIX BOZ B LIEHTPE KOMbLEBOro ApeHaxa
npv 3agaHHoOM rnybGuMHe ero 3anoxeHusi, a Takke Tpebyemyro rnyGuHy
3aN0XeHNs1 KONMbLIEBOro ApeHa)ka npu 3a4aHHOM MOHWKEHUM B €ro LieHTpe
crnepyeT onpeaensitb U3 ypaBHEHMWS!

[ [Tl [rj _ {Is@ [r.rdﬂ (26).
Sy q{y'yl] Oyl 7Sy Yy

[nsa cxembl 3 Tabn. 1 y=h; ansa cxembl 4 ToW e Tabnuupl yj=H - Sy ;

Gieloly

3HaueHNs dyHKLMIA (])1(;4]‘1)2[;2]”4)3[;/,]

onpenensTcs COOTBETCTBEHHO Mo rpadukam YepT. 5.
YpaBHeHue (27) cnepyeT peLiatb noa60poM Ui rpacuyecku.

Ta6bnuua 6
PacuyeTHas cxema PacuyeTtHas choopmyna
Cxema 1 Xi Xj
s 2 2
re+ rZ “Xes Tt X
d

% f=01591In
Q_ X,

B cnoe ¢ KpyroBbIM KOHTYPOM MUTaHWsI

X f =0.159In

+
(2N

Cxema 2 2 2
J4L—4Lx+xm
—Xh )

2 X MMEeT MOMOoXUTENbHblEe 3Ha4YeHne, ecnu
ToYka M HaxoOuTCcs Mexay CKBaXUHOMN 1
o6nacTblo NMTaHus

B nonyorpaHnyeHHoM cnoe (C ogHUM
KOHTYPOM MUTaHWA)
1-ckBaxuHa; 2-06nacTb NUTaHWs




Cxema 3 . [X,2|h+2] [X.Z].
“%b. b, ) %b.b.)

n=> v—imnmv—zlh_z
b. b. b
B nonocoo6pasHoM crioe ¢ AByMs ®yHkuMA Q(u,v) onpefenseTcs no Yept. 4

KOHTYypamu nuTaHus
1-ckBaXuHa; 2-0611acTb NUTaHNUs

Cxema 4

x | +z X z
ERER
g Qib. b, ) Qlb.'b.
*M(x,2)
X | +z | -z
o 1 x M=+ v="—pmmv="—,
o = b b b

®PyHkuma Q(1,v) onpeaensieTcs no yept. 4

B cnoe mexay obnactbio nuTaHuns u
HEeNpoHULLaeMow rpaHuLen
1-ckBaXuHa; 2-0611acTb NUTaHNUS
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23. Mpu 3agaHHOV rNyGUHE 3anoXeHWs JNMHENWHOro [ApeHaXa MpUTOK
noa3eMHbIX BOA, K HEMY criegyeT onpeaenatb no dopmyne (1) n dpopmynam
cxem 5 1 6 Tabn. 1, a ypoBeHb NOA3EMHbIX BOA B TOYKaX Ha pacCTOSAHUU X OT
OCW NTMHEeNHOro ApeHaa - No ykasaHusiM N. 17 UCXOAS U3 BENMUYMHDBI NMPUTOKA,
BblYMCNEHHON No hopmyre (11).

24. Tpun 3agaHHOM TpebyeMOM MOHWXKEHUU B TOYKE HA PaCCTOSHWUM X OT
OCW NIMHEMHOro ApeHaxa crnefyeT BHavane onpeaenutb NPUTOK NoA3eMHbIX
BoO K Hemy no copmyne (1) u copmynam cxembl 2 Tabn. 1, satem,
ncrnonb3ys opmMysbl cxeM 5 1 6 Tol e Tabnuubl, onpeaenuTs NoAGOPOM
HeobxoanMYH0 rMyBuHY 3anoXeHNUs NMHENHOTO ApeHaxa

25. BykBeHHble 0603HauveHusi, BxoAswiMe B (hOpMysbl. NpuMBeOeHbl B
CnNpaBOYHOM MPUNOXKEHNUM 3.

NPUNOXEHMUE 2
O6s13amenbHoOe

NPOEKTUPOBAHME BOAONOHU3UTENBbHbLIX YCTPOUCTB
BOAOONOHU3UTENBbHbIE N HABJNTIOAATEJIbHbIE CKBAXXWHbI

1. [Ons onpeadeneHuss KOHCTPYKUUM BOAOMOHUSUTENbHBIX CKBaXWH B
NnpoekTe OOoMkHbI BbITh BbIGpaHbl cnocob BypeHus u Tpebyemoe kpenneHue
CKBaXXMH ob6cagHbIMK Tpybamu.

HonyckaeTcss npegycmatpuBatb OypeHWe CKBaXWMH C  FNUHWUCTOM
NMPOMbIBKOW B Npefenax HeapeHVMpyeMblX CMoeB, a Takke B npefenax
LPEHNPYEMbIX BOOOHOCHbLIX CMOEB B TEX CrydvasiX, KOraa OMbITHbIM MyTem
JokasaHa apheKTUBHOCTb NOCneAyioLLei pasrnHU3aLmMmn CKBaXWH.




OunameTp OypeHuss CkBaxuH nod UNbTPOBYK KOFMOHHY crnedyet
npyHUMaTb MO HapyXHOMy AuMaMeTpy npeayCMOTPEHHON MPOEKTOM
GunbTpytoLLe 06ChINKM.

B konoHHax o6cagHbix TpyO, NpeayCMOTPEHHLIX Ha Nepuog aKkcnnyatauum
CKBaXXVMH, BEpXHUIA 00pe3 Kaxgon ocTarwllerncsi obcagHon TpybObl AOMKeEH
ObiTb Bhbile Gawmaka npeabloyller TpyObl HE MeHee 4eM Ha 3 M Mpu
rnybvHe ckBaxuvHbl o 50 M He MeHee 4yem Ha 5 M - npu Gonbluen rnybuHe
CKBa)XWHbI; KOMNbLEBOW 3a30p Mexay Tpyb6amu JormkeH ObiTb 3aLeMeHTUpoBaH
(Tak xe, Kak Bce 3aTpybHOe NPOCTPaHCTBO OcTarLLencs Tpybbl) Unm 3agenaH
CanbHUKOM.

Mpy npoeKkTMpoBaHUM BOAOMNOHU3UTENbBHBLIX CKBaXWH B NOA3EMHbIX
BblpaboTkax cnegyeT npegycMaTpuBaTb WX OypeHue € NpuUMeHeHWeM
YCTPOWCTBA, NCKIIOYaIoLLEro NpopbiB NOA3EMHbIX BOA B BbIpaboTku. B mMarkmx
nopoaax npu COOTBETCTBYHOLLEM o6ocHoBaHUK JonyckaeTtcs
npegycMaTpmBaTb YCTPONCTBO CaMOW3MNUBAIOLLMXCH CKBaXUH U3 NOA3EMHbIX
BbIpaboTOK MyTem 3abMBKM UNWM 3a4aBnUBaHWS (PUMLTPOBOW KOJOHHbI Ha
Tpebyemyto rnyouHy.

2. [Ons BOAOMOHU3UTENbBHLIX CKBaXWH criegyeT npegycMmatpuBaTh
Tpyb4yaTble,  KapKaCHO-CTEPXXHEBbIE,  IPaBMTALMOHHbIE,  KOpP3UHYaTbIE,
KOXXyXOBble 1 6noYHble PUNBbTPbLI MM NPOEKTUPOBAaTh BOAONPUEMHYIO YacTb
CKBaXXUHbI 6€3 yCTaHOBKM B HeW hnnbTPoB Ucxoast U3 TpeboBaHuii Tabn. 1

Kaxpoe dwunbTpoBoe 3BEHO [OMMKHO UMMETb nacnopt 3aBoja-
N3roTOBUTENS C YKa3aHMEM BCEX ero TEXHUYECKUX AaHHbIX.

[Mpy HEBO3MOXHOCTU MOMYyYeHNs: PUbLTPOB 3aBOLACKOro U3roTOBMEHUSA Ha
HUX JOIMKEH ObiTb BblgaH cneumanbHbli NPOEKT, pa3paboTaHHbI NPOEKTHOWM
opraHusauuen

DUnbTPbI OOIKHbI obnapatb JoCTaToOYHOM NPOYHOCTHIO,
obecneyvBalollen KX HopmanbHyto paboTy B CKBaXuHe, a Takke
COXPaHHOCTb MpU MOHTaxe W TpaHcnopTupoBaHuu. [lpoekTupoBaTb WUX
cnegyeT B @aHTUKOPPO3VUOHHOM MCMOSTHEHUMW.

CoeguHeHne unbTPOBLIX 3BEHbLEB Mexay cobol, a Takke ¢
OTCTOMHWMKOM U HaadunbTPOBbIMK Tpybamu [OMKHO ObiTb, Kak mpaBuIio,
pe3b6oBbIM.

3. Mepdopaumio Tpy6 cnenyet npegycmaTpuBatb B BWUAE  KPYrMbIX
OoTBEpPCTMI unu wenen. BoponpuemHble MOKPbITUSA TPpyBYaTbIX Y KapKacHO-
CTEPXHEBLIX (PUMNLTPOB crieQyeT BbINOMHATL NMPOBOMOYHBIMW, HABUTLIMU MO
cnvpanu ¢ 3afaHHbIM MOCTOSAHHLIM LLAroMm, cetyaTbiMU UK U3 NMPOCEYHOro
CTanbHOro nmcTa ¢ pasnuuHbIMKM TUNamu nepdopaumm (,MOCTOM", KPYrfbIMun
OTBEPCTUAMU, LEeNAMU N T 4.) .

4. CkBaxHOCTb OOKOBOW MOBEPXHOCTW TpybyaTbiXx (PUNBTPOB [OMKHA
ObiTb nopsigka 18—25%. BOOOMPUEMHOrO MOKPbLITUS M3  NPOBOSIOYHOMN
06MOTKM nnu (NpoceyHoro nucta — nopsiaka 30—60 %.

Pa3smep npoxoaHbIX OTBEPCTUM BOAOMPUEMHOrO MOKPbITUSA, a MNpu ero
OTCYTCTBUM — OTBEPCTUA wnu Lwenen dunbTpa [OMKeH ObiTb paBeH
cpegHeMy anameTpy vacTuy dimi NpuneratoLlein nopoas! Unm obebInku.

5. B kadectBe MaTepuana o6Cbinku ¢UNLTPOB crieayet NPUMEHSITb
OTMbITBIN NECOK W rpaBuin UNu NecyaHo-rpaBUHbLIE CMECU, a Takke NpoayKThbl
npob6nexus M3BEPXKEHHBIX WU MPOYHBLIX OCAAOYHBIX MOPOA C YAEMbHbIM
BECOM He MeHee 20 kH/M® (2 TC/M”) N BpEMEHHBLIM COMPOTUBIIEHNEM CXKATUHD
He meHee 60 Mla.

MaTepuan o6cbinkv AomkeH ObiTb MMOTHBIM, HEPACTBOPUMbIM B BoOAe,
cBo6OHBIM OT CONEBLIX MPUMECEN.

6. paHynoMeTpuyeckuin cocTaB MecdaHo-rpaBUAHON OBCHINKK, 4YMCIO
CrnoBa 1 nx TONWUHY cnegyeT noabupaTe NCxoasa n3 TpebosaHun Tabn. 2

Yknagky obcebinkv crnegyeT npegycMaTpyBaTth Ha 2-10 M Bblle BEpXHEN
KPOMKM bunbTpa B 3aBUCMMOCTU OT FMyOMHbI CKBaXXWHbLI U BbICOThbI y4YacTka
(UNbLTPOBON KOMOHHLI, NEPEKPLIBAEMOrO 06CHINKON.

7. TecyaHo rpaBuiiHbIE OOCLINKM YLUIMPEHHOTO KOHTypa [JomnyckaeTcs
npegycMaTpmBaTb B MENKUX Meckax B BOOOMOHU3UTENbHBLIX CKBaXWHAX,
OypeHue KOTOpbIX NPOEKTUPYETCS yAapHO-KaHaTHLIM Croco6oMm.

OpHocnoviHyto 0o6CbInKy YLLIMPEHHOTO KOHTYpa paspeluaeTcs
NPOEKTUPOBATL C Y4ETOM YCTPOMCTBA €€ OAHUM U3 CreayrLmx crnocobos:

NPOKAYKON CKBaXKUHbI 3pfiMdPTOM C OOHOBPEMEHHOW YKIaAKoOM necyaHo-
rpaBuUIRHOIrO MaTepuana 1 nogbLeMoM 06cagHON KOMOHHBI;

norpyxeHnem punbTpoB C KOHYCOM;

C MOMOLLbIO BCMIOMOraTeNbHbIX CKBaXWH;

npumeHeHneM Ans 6ypeHns pacumputenen.



8. B KOHCTPYKUMU BOZOMOHWU3UTENBHOW CKBaXWHbl [OMKHA ObITh
npedycMoTpeHa UnbTPoBasi KOMOHHA, cocTosAwas U3  rhyxux Tpyo6,
NepekpbIBAOLLIMX HEeyCTOMYMBLIE, HE OTAANLIME BOAY Crou, (PUIbTPOBbIX
3BEHbEB, OrONIoBKA M MPU HEOBGXOAMMOCTU - OTCTOWHUKA WMWU BbIMycKa.
OunameTp UNLTPOBON KOMOHHBbI AOMKEH YAOBNETBOPSTb TpeGoBaHWsM
MOHTaxa M [eMOHTaxa MorpyxaeMoro B Hee 0GOpPYyAOBaHWS, B 4aCTHOCTM
HacocoB (ecnv OHU MpefyCMOTPeHbl MPOEKTOM) U NpuBopoB, M nponycka

pac4yeTHOro pacxona soAbl.

dunbTpbl (cornacHo Tabn. 1) HeoGxoOMMO MpeaycMaTpuBaTb B KaXOoM
BOZOHOCHOM Croe, M3 KOTOporo TpebyeTcs oTOOp BOAbl, a Takke B 30HE
BOZOMOrMOLEeHMs. Y1cno 3BeHbeB UNbTPOB YCTaHaBNBAETCS PacyeToM.

OTCTOMHUK JOSKEH ObITb NPeayCMOTPEH B KaX[oW CKBaXkKMHE, B KOTOPOW

BO3MOXHO oceflaHne 4YacTtuy

Tabnuua 1

Bua BOAONPUEMHON YacTU CKBAXUH

O6nacTb NnpMMeHeHUs

1 CkBaxunHbl He 060pyaoBaHHblE (PUNLTPOM

MpoyHble TpeLumHoBaTbIe CkarbHble Nopoabl, B
npefenax KOTopbiX HET OMAcCHOCTU BbIBASIOB U BbIHOCA
3anvBaloLLero TpeLMHbLI MaTepuana B nonocTb
CKBaXWHbI, MPU PaCcronoXeHN CKBaXUHHOTO Hacoca
BblLLIE HE3aKPEeNeHHON YacTu CKBaXWHbI UMK B
CKBaxuHe, paboTatoLert 6e3 Hacoca; CKBaXWHbI C
YLUMPEHHON BOAOMPUEMHON NOMOCTbI0, 06pa3oBaHHO
B pesyrnbTaTe BbIHOCA NMOPOAb! U3 BOAOHOCHOTO Crlost

2.Tpybuatble punbTpbl— TPYyObI C Kpyrnomn
unu wenesow nepdopauvert 6e3 obebinkn 1
BOZOMNPUEMHOTO MOKPbITHSI

TpeLLlI/IHOBaTbIe CKarbHble U prl'lHOOGJ'IOMO‘-IHbIe
nopoabl Npu OTCYyTCTBMM ONACHOCTU BbIHOCA rPYHTOBOIO
mMatepuana us TpewmnH; Npu Hagnexawem
obocHoBaHWM - rpaBenuncCTble rpyHThbI

3. TpybyaTble punbTpbl C BOAOMNPUEMHbBIM
NOKPbLITUEM 13 NPOBOSIOYHON OBMOTKY,
LITaMMOBaHHOrO NCTa C OTBEPCTUAMM UMK
ceTKM, a Takke UnbTPbI 13
LiTamnoBaHHoro nuncta 6e3 onopHoro
kapkaca, 6e3 o6CbInku

Mpwn Hapnexaliem o6ocHOBaHUN — KpynHble U
rpaBenucTble Necku, prl‘lHOOﬁJ‘lOMOHHbIe n
TpeLwnHoBaTble cKanbHble NopoAbl NpU OTCYTCTBUAN
0OMNacHOCTU BblHOCA Nec4aHoro Matepuarna B CKBaXXuHy

4. To xe, C necyaHo-rpaBUNHON 06CbINKOW

Meckun n apyrue ropHble NOpoAbl NPy ONACHOCTH
BblHOCaA MEJTIKMX YacCTuL B CKBaXXNHY

5. KapkacHo-cTepxHeBble (UnbTPbI C
BOAOMNPUEMHbBIM MOKPLITUEM MO no3. 3

Mo nas. 3 npu ycrnoBuK pacrnoioXeHNs CKBaXKUHHOTO
Hacoca HaZ pUnbTPOM, a TakkKe B CKBaXKMHAX,
paboTatowmx 6e3 Hacoca

6. To xe, ¢ necyaHo-rpaBuUiMHOM 0BCHINKOM

Mo no3. 4 B yCNoBWsiX PacrnonoXeHWsi CKBaXXUHHOIO
Hacoce UM pUNbTPOM, a TaKKe B CKBaXKMHAX,
paboTatoLmx 6a3 HacocoB

7. 'paBUTaLMOHHbIE DUMBTPBI
KOMOKOMBHOTO MU 30HTUYHOTO TUMa

Mecku cpegHen KpynHOCTH

8. KopanHuatble 1 KoxXyxoBble (hunbTpbl

YcrnoBusl, B KOTOPbIX, COrfacHo TpeGosaHuam Tab. 2,
HeobxoaMMa AByXCrionHas 06ChInKka 1 B KOTOPbIX
€O34aHN0 0BChIMNKN HEMOCPEACTBEHHBIM MOrPY>KEHNEM
B CKBaXKMHY NeCKa 1 rpaBusi NPEnsTCTBYIOT HaMOPHbIe
BoAb!

9. BroyHble punbTpbI

Mpumevanui :

1. TpumeHeHue uUnbTPOB 6e3 0BCHINKM SOMNYCKAETCS, ECIIU BO3MOXHOE MPU 3TOM 06pYLLEHMS
TOPHbIX NMOPOA HE BbI3bIBAKOT OCMOXHEHUSA Ha NPUMErarLLel TeppUTopum.

2. B npoekTax gonyckaeTcsi npeaycMaTpuBaTh UCMONb30BaHWe AN (hUnbTPOB BOAOMOHU3UTENBHBIX
CKBaXWH BOMOKHWUCTLIX MaTEPUanoB, CTaTUYeCcK1X TKaHe! 1 ApYriX MaTepuanos, OTBEYaIOLLMX
Tpe6oBaHMAM HEOGXOAMMOrO CpPOKa CRYXObl CKBAXUHDI.

3. Kak npuBwuno, cnepyeTt npegycmaTpuBaTth (pUnbTpbl 3aBOLACKOMO M3roTOBMNEHNUS

KpynHble Necky 1 rpaBUMHO-TanNe4YHKOBbIE OTNOXEHUS
npy OTCYTCTBUM B NMOA3EMHbIX BOAAX KONMbMaTUPYIOLLMX
XMMUYecKMx obpasoBaHui

I MNapameTpbl 06CLINku

| Tpe6oBaHuA K napameTpam I




COOTHOLLIEHNE 3HAYEHMIN CPeAHNX AMaMeTpoB d d, d,
yacTuL MaTepuana npunaratoLLEero K nopoae 5 < —tmt _ 222mt _ 8mt 10
crnos o6ChbINKM 1 camoli NopoAbl U dgym‘ (]ler dz,.m
nocrneaytoLLero 1 NpeablayLIero cnoes 06ChINku

Pa3Ho3epHMCTOCTL MaTepuana Kaxgoro cros
06ChINKM Npu ee YCTPONCTBE:

rMapaBnMyeckuM cnocoboMm Unu yknaakon B d _ 5
KOXYX d.
nyTem cbpoca no 3asopy mexay punbTpom un d . 5
CTEeHKaMM CKBaXWHbI i
TonwwHa ogHoro cnos ob6cbinku hunsTpa t = 30dS nt =0 25d
fm — up fm — 7° il

BOAOMOHU3NTENBbHOWN CKBaXUHbI

Mpumeyvarue. MNpu nepeceveHnn PUNbLTPOM HECKOMBbKMX BOOOHOCHbBIX CII0EB Unn
npocnoek MaTepuan o4HOCMONHOW O0BChINKM criegyeT noadupaTb No HaMMeHbLUeMY
3Ha4YeHuto dg,mt ONpeaesieHHOMyY Npu rpaHyfIoMeTPMYECKOM aHanmn3e Bcex 0TOBpaHHbIX
06pa3LioB Nopoakl, HO C cobnoaeHneM AN Kaxgoro nepecekaemoro

cnos ycnosust di,mt > dgmt. ECn 3HaueHnsa dg,mt pasnuuHbIX BOAOHOCHbLIX CII0EB
HaCTOSbKO OTNNYATCA MexXay coBOoW, 4TO 3TO YCNOBME HEBLINOMHUMO, TO cregyeT
npepycmaTpyBaTb OAHOCMONHYI0 OBCHINKY C pas3nuYHbIMK 3HAYEHUAMM di me NO BbICOTE
unbTpa Nnu ABYXCIONHYH.

lpyHTa. [OnuHy OTCTOMHMKa credyeT HasHayaTb B 3aBUCMMOCTM OT
KONM4yecTBa OXMAaeMblX OCaAKOB YaCTULL FOPHbIX MOPOA, HO He MeHee 2 M.
CkBaXMHbI C OTCTOMHWKOM AOMKHbI ObITb JOCTYMHbI 47151 OYUCTKM.

9. Ona oTkaykM BoAbl M3 BOAOMOHU3UTEMbHbIX CKBAXWH, Kak MnpaBuio
crnefdyeT npeaycMaTprBaTh CKBaXKMHHbIE HACOCHI.

Mpn  Hagnexawem  obocHoBaHWM  JoMyckaeTcsi — MPOEKTMpoBaTb
obopygosaHve BOAOMOHU3NTENbHBIX CKBaXWH apnudTamu,
rMapoaneBaTopamu, NOPLUHEBLIMU HACOCaMM.

[na oTKaYkn XMMWUYECKN aKTUBHbIX U TepMalbHbIX BOA Hacocbl criegyeT
NPUMEHSITb B XMMUYECKU- 1 TEPMOCTOMKOM UCMOSTHEHUSIX.

[Mpn pasmelleHnn B CKBaXWHE Hacoca C MOrpyXHbIM 3MeKTpoABuraTenem
HWKe unbTpa criegyeT npegycmaTpvBaTb YCTPOWCTBO B BMAE OTKPLITOrO
CHM3Yy KOXyxa Ans obTekaHus (C Lenblo OXnaXaeHus) areKkTpoasuraTens
OTKayMBaemMon BOAOW, €CNM TaKoB YCTPOMUCTBO He NpedyCMOTPEHO
KOHCTPYKLMen Hacoca.

Mopgaya Hacoca npu Tpebyemom Hamope [OMKHa COOTBETCTBOBATb
NPOV3BOANTENBHOCTU CKBAXKMHbI.

10. CkBaxuHbl, 0O60pPyAOBaHHbIE HACOCOM, [AOJPKHbI ObITb CHabXeHbI
MaHOMETPOM, 3a[BWKKOW, obpaTHbIM KrnamnaHoM, kpaHoM Ansi otbopa npob
BOAbl, BOAOMEPHbLIM YCTPOWCTBOM, MNbe3oMeTpamu unu Aatdyvkamu Ans
3aMepoB YypoBHeW BoAbl B (UMLTPOBOM KOMOHHE W B 3aTpyOHOM
npocTpaHcTBe (B cUCTeMax BOAOMOHU3WNTEMbHbIX CKBaXMWH, paboTalolmx B
OMHaKOBbIX YCIOBUSX, AOMYCKaeTCs yCTaHOBKa Nbe30METPOB B 04HOM 13 10
CKBaXXVH).

Mpu oTcyTCcTBUM HEoGXoaMMOCTU B hunbTpe (cornacHo Tabn. 1) cnepyet
npegycMmaTpuBaTth KpenneHue CKBaXKWHbI FMyxow Tpybow OT noBepxHOCTM [0
rnyOuHbl He MeHee YeM Ha 2 M HUXe Hacoca.

11. MNpy  NPOEKTMPOBAHWM  ANEKTPOCHAOXEHUS] CKBAKMHHbLIX HAaCOCOB
Heobxoanmo cobntogatb TpeboBaHus NpaBun yCcTPONCTBA 3MEKTPOYCTaHOBOK
Ly3d), yTBEpPKOEHHbIX MuHaHepro CCCP. Mo HagexHocTu
3MEeKTPOCHABXEHNA CKBaXKMHHbIE HACOChl OTHOCATCSA KO |l kaTeropumu.

OneKTpocHabXeHne CKBaXWMHHbIX HACOCOB crieayeT npegycMaTpuBaTth OT
CaMOCTOSITENbHbIX MIMHWI 3MeKTponepenaYn.

12. [ns HacoOCHbIX YCTaHOBOK BOAOMOHW3UTENbHbIX CKBaXKWMH, Kak
npasuno, cnegyet npegycmaTtpuBaTtb aBTOMaTM3auuto paboTbl
obopydoBaHWs B 3aBUMCMMOCTM OT YPOBHS BOAbl B CKBaXWHax C
curHanu3aumen o6 aBapuUMHOM OTKIOYEHUM Ha AMCNETYEPCKUIM MYHKT, npu
HeobxoAMMOCTN MEepPUOANYECKOrO BKIMIOYEHWUS U OTKMOYEHUS HacoCoB —
OVCTaHUMOHHOE yrpaBrneHue.

13. Bbinyck 13 ckBo3HOro ounbTpa AoikeH 6biTb 060pyaoBaH 3a4BUXKKON
1 MaHOMETPOM.



14. B npoeKkte CamMOM3NMBAIOLWENCA CKBaXWHbl OOMKHbI  OblTb
nNpeaycMOTpeHbl MeponpuaTuS NPOTMB MPOpPbLIBOB MO 3aTpyGHOMY (3a
UNLTPOBOM  KOMOHHOW)  MNPOCTPAHCTBY. YCTbe  CamMousnMBatoLLencs
CKBaXWHbI criefyeT NPOEeKTUpOoBaThb HWKe OTMETKW, 4O KOTopoWn TpebyeTcs
MOHM3WTL  YpPOBEHb  HaMopHblX Bod. ManuB w3 ycTba  cneayet
npegycmaTpuBaTb B BOJOOTBOASALLME MOTKWU, TPYOONPOBOALI MM CUPOHHBIN
KONNeKTop.

YcTbe caMon3nMBaloLWEencs CKBaXWHbI B MOA3EMHON BbipaboTke AOMKHO
ObITb 060pYI0BAHO 324BUXKKON.

B ny4yeBbix BOAo3abopax CaMOM3MMBAKOLIMECH CKBaXMWHbI crnedyeT
npegycmaTpuBaTb BO BCEX CMOSIX, B KOTOpPbIX TpebyeTcsi BOOOMOHMXKEHNME.
Yncno rHesn B CTeHke Komogua [OomkHO 6biTb B 1,5— 2 pasa 6onblue
pacyeTHOro Yncna nyyen.

15. BakyyMHble ckBaxvHbl criegyeT npegycMaTpuBatb C repMeTUyeckon
KPbILIKON M canbHWKaMu AN YMAOTHEHWS MECT MepeceyeHns C Hewl Becex
anemeHTOB 0b6opygoBaHus, npegycmatpuBaemblx 0 10. BakyymHble
CKBaXXWHbI [OMOMHUTENBbHO AOSKHbI ObiTb 0BGOpYyAOBaHbI BaKyyMMETPOM,
AaTynkamu ypoBHEN 1 YCTPONCTBOM Af151 U3MEPEHNS AUHAMUYECKOTO YPOBHS.

B npoekte HeobxogMmo npepycmatpuBaTb repmeTusaumio  MyqToBbIX
COeANHEHNN UNbTPOBBIX KOMOHH U NX LLEHTPOBKY B CKBaXXMHaX.

[na otbopa Bo3dyxa M3 BaKyyMHbIX CKBaXWH criegyeT npegycMmaTpusaTb
YCTaHOBKY BaKYYMHbIX HacOCOB WM 3XEKTOPHbIX YCTPOWCTB. [lpn aTOM
Aonyckaetcsd MNPUMEHEHMe CUCTEeM, OCHOBaHHbIX Ha WCMNOMb30BaHUU
HacoCHbIX arperatoB ferkux WurnounbTPOBLIX YCTAHOBOK BaKyyMHOro
BOOOMOHVXEHUS.

16. OronoBkn n HapyxHoe obopyAoBaHWE BOAOMOHU3NTENbHbLIX CKBaXKWH
OOIMKHbI BbITh 3aLLMLLEHBI OT NOBPEXAEHUS U 3aCOPEHNS.

17. Tlpn ucnonb3oBaHWM OTKa4YMBaeMOW BOAbl AN BOJOCHAGXeHus
KOHCTPYKLMS BOAOMOHU3NTENbHbLIX CKBaXWH  [OMKHa  YAOBMETBOPATb
TpeboBaHusim CHul 2. 04. 02-84.

18. B npoekTe cnegyeT npegycmaTtpuBaTb pe3epB BOAOMNOHU3UTENbHbIX
CKBaXWH, B TOM 4ucre obopyAoBaHHbIX Hacocamu, B pasmepe Ao 20% umx
obLero ynicna, onpeaeneHHoro pacyeToM.

19. KoHcTpykuus HabniogaTenbHbIX CKBaXKWMH, Kak NpaBuio, AOSbKHa
BKMOYaTb HagdunbTpoBble TPyObl, (UNLTPOBYID YacTb W OTCTOWHWK.
BHyTpeHHWMIA OnMameTp KOMOHHbI OOHXOH OblTb TakMx pa3mepoB, 4YTOObI
obecneumBanucb 6ecnpenATCTBEHHOE MepemelleHne B ee  MOoNocTu
n3MepuTenbHOM annapaTypbl U BbINOMIHEHWE PEMOHTHbIX paboT. PunbTp
Aonyckaetcs MNpUMeHsTb Tpybyatoro Tuna € cetyaTbiM BOAOMPUEMHBLIM
MOKPbITUEM M3 CUHTETMYeCcKMX maTtepuanoB. OTCTOWHWK HabniogatensHon
CKBaXWHbI criegyeT BbINOMHATb BbICOTOM 2-3 M. OronoBOK CKBaXMWHbI AOIMKEH
nogHMMaTbCs Hag MOBEPXHOCTbIO 3eMNM He MeHee 4eM Ha 05 M wm
3aKPbIBATbCS  KPbILUKOW C 3aMKOM, a Y4acTOK BOKPYr CKB&XWHbI Npu
HeobxoaAMMOCTM AOMKeH ObITb OrpaXxaeH.

Mpn HernybGokoMm MONOXeHUW 3amepsieMblX YPOBHEW MOA3EMHbIX BOA, B
KayecTBe HabniogaTenbHbIX CKBaXKWH [OMNycKkaeTcs MCNonb3oBaTb Ilerkue
NrnogunbTPbI.

BypeHne HabniogaTenbHbIX CKBaXWH criegyeT npedycMaTpuBath, Kak
npasuno, BpalyarternbHbIM cnocobom. [lonyckaeTcs norpyxeHue GunbLTPOBON
KOMNOHHbI MyTeM NoAaMbiBa. B cnyyae npumeHeHusi BpawatensHoro cnocoba
OypeHnss C [MMHUCTOM NPOMBIBKOW  AOSKHA ObiTb  npegycMoTpeHa
apbdhekTMBHAA pasrnMHU3aLmMsa NPUGUNLTPOBON 30HBI.

20. B 3aBMCMMOCTM OT reonorn4yeckoro paspesa, crnocoba 6ypeHus,
KOHCTPYKLMN CKBaXMHbI B MPOEKTe criedyeT npedycmaTtpmeaTb ee 06paboTky
OOHUM (UM HECKONbKMMMW) U3 METOAOB IMAPaBNUYECKMM, 3NEeKTPo-
TMAPaBANYECKUM, peareHTHbIM, NMHEBMOYAAPHbIM, MeXaHN4eCKUMm,
YyNbTPa3BYKOBbIM, B3PbIBHbIM.

O6paboTKy CkBaXKMHbI CredyeT HasHavaTb nepej BBOAOM B AelCTBME - B
crnyyasx HeobXOoAMMOCTM ee pasrnuMHM3auuK, akTuBu3auuMu TpewuH B
CKarnbHbIX Nopogax, 06pa3oBaHNsa BOKPYr CKBaXWHbl €CTECTBEHHOTO unbTpa
nyTeM BbIHOCA MENKNX YacTuL, U3 OKPYXatoLLMX FOPHbIX MOpoS;

B npouecce paboTbl — Yepe3 MPOMEXYTKM BpeMeHW, onpeaensembie
OMbITHBIMW AAHHBIMY A1 MECTHbIX TMAPOreonornyeckmx yCcrnoBuin;

nepen cpadvert CMCTeMbl 3aluUTbl B SKChnyataumio — B Crydae ee
MCMonb30BaHMA B NpoLecca CTPOUTENbCTBA FOPHOrO NPEeAnpUATUS.

APEHAXU



21. MMnacToBblii OpeHaXk Ha OTKOCax OTKPbITbIX BbIpaboTOK cneayet
NPOeKTMPOBaTb OAHOCIIONHBIM. B KauecTBe UIbTpyOWMX MaTepuarnos
JonyckaeTcss npegycMaTtpvBaTb B 3aBMCUMOCTU OT rpaHyrioMeTpUyecKoro
cocTaBa BOAOHOCHbIX NMOPOA CPeaHUIA UK KPYMHbIA Necok, a Takke necyaHo-

rpasuitHble cMecu ¢ KoadduumeHToM pasHosepHuctocTn 0, He Gones 20.

d

BepxHsia rpaHuua nnacTtoBOro ApeHaxa [OofkHa MpeBblllaTb HE MeHee
yeMm Ha 0,5 M ypoBeHb BbiCa4yMBaHWsi BOAbl HA OTKOCHI BbIpaboTkn. TonwmHa
nnacToBOro ApeHaxa AomkHa ObiTb He MeHee 0,3 M.

[nsa npegoTBpalleHus MpoMep3aHusa APEHadKHOW OTChIMKU U TpybyaTbixX
OPeH No Bepxy NMNacToBOro ApeHaxa criegyeT yknaabiBaTb 3aLUMTHBIA CIow
rpyHTa.

Mpu HeoBGxoaMMOCTU foMNycKaeTcst NpeAycMaTpmuBaTh NacToBbI ApeHax
BHYTPEHHMX OTBarioB B kapbepe (paspese). YNOXeHHbI Mo BCen nnowaan
OCHOBaHMWs oTBana no BepxXy CUCTEMATUYECKN PaCMONOXEHHbLIX APEH-KaHaB
NMoLWabI0 MONEPEYHOT0 CeYeHUst Kaxaon He MeHee 0,1 M? C 3amonHeHeM
KaMeHHbIM, LWebeHOYHbIM, U3 CNOLWHBLIX UMW NyCTOTEeNbIX 6MoKOB (NNUT), U3
KpynHonopucTtoro 6etoHa Ans oTBoAa BOAbl BO BPEMEHHbIE KaHaBbl BAOIb
(poHTa oTBanNoOB.

MnacToBbIf OpeHax B OCHOBaHWK COOpYXeHWI cnepyet
npegycMaTpvMBatb WX OOHOMO CMosi rpaBusi Mnu  WeBHS MUHMManbHOW
TONWwMHOM 16 cM (Ha TpewmHOBAaTbIX CKarnbHbIX U MOMyCKarnbHbIX NOpPoAax) 1
M3 OBYX CMNOEB MEeCOK CpefHen KpYynHOCTU TOMWUHOM He MeHee 10 cm u
rpaBuii nnu webeHb TONWWUHON He MeHee 15 cm (Ha nbineBaTbiX Neckax u
rMUHUCTLIX MOPOAax)

[peHaxHbIh Crnol u3 necka 3a CTEHAMW COOPYXXEHWUA (NMPUCTEHHbIN
OpeHax) crieqyeT npegycmaTtpuBaTth TOMWMHOW He MeHee 20 CM Ha BbICOTY
He MeHee 4yeM Ha 0,5 M Bbille YPOBHS NOA3EMHbIX BOA.

[onyckaetca npegycmatpuBaTb  WUCMONb3OBaHWE ANs  MNacTOBbIX
OpeHaxen nnMT  ©M3 nopuctoro 6eToHa W OpyrMx — maTepuanos,
YOOBNETBOPSIOLLNX TpeboBaHUsiM HeobxoanMon NPOYHOCTH,
Hepa3MoKaeMOCT W YCTOWYMBOCTM MPOTMB arpeccuBHOrO BO3AENCTBUS
NoA3EMHbIX BOA.

Bopa 13 nnactoBoro gpeHaxa oTBoAUTCSA Tpyb4aTon APEHON, OTKPbITBIMA
KaHaBamMy U BOAOCTOKAMWU K MecTy cbpoca unu Kk nepekadHbiM HacOCHbIM
CTaHUMAM.

22. ina TpybyaThixX ApeHaxen cnedyeTt npegycMmatpuBatbh TPYOOuUnbTpbl
n3 KpynHonopuctoro 6GeToHa unu acbecToueMeHTHble, Kepamuyeckue,
OETOHHblE U >Kene3ob0eToHHble Tpybbl C MNecYaHO-rPaBUNHOM OOCHINKOM,
TpeboBaHus K MaTtepuany necyaHo-rpaBUMHOM  OOCLINKM  TpyB4aTbIX
OpeHaxen n k noabopy ee rpaHynoMeTpuyecKkoro coctaBa Te e, YTO B
o6cbinke  (pMnNbTPOB  BOAOMOHM3UTENBHBIX CKBaXkMH (cM. nn. 5 u 6).
MuHMManbHas TonwmHa cnost obebinkM u3 necka gormkHa 6biTe 10 cMm, u3
rpaBus unu LwebHs — 15 cm.

HonyckaeTca npegycmaTpuBaTh OUNbTPOBbIE MOKPBLITUSA APEHaXHbIX TPYO
M3 BOJIOKHWUCTbIX, TKaHbIX. HETKaHbIX W OPYrUX MaTepuanoB, OTBEYaloLnx
TpeboBaHUsAM HEOBXOAMMOro CpoKa CryX0bl ApeHaxa.

HeobxogmMmo npepycmaTtpvBaTth MpueMm BoAbl TpybyaTbiM OpeHaxeM
yepes CTblkM TpyD, Nopbl B cTeHax TpybodunbTpoB 1 nepdopaumio B CTEHKaX
acBecTo-LEeMEHTHbIX 1 Kene306eTOHHbIX Tpyo6.

OnameTp TpybyaTbix ApeH AOMKeH ObiTb Ha3HayYeH 13 yCroBus Nponycka
MaKCMMarbHOro NPUTOKa NoA 3eMHbIX BOZA MOJHLIM ceveHneM MuHUManbHbI
YKMOH TpybuaTtbix ApeH cnepyeT npuHumate 0,003. Mpu Hagnexawem
o6ocHoBaHUK yknoH Tpyb anametpom 400 MM 1 6onee MoXeT ObITb JoNyLUeH
MeHee 0,003.

CMoTpoBble KOMoOALbl Ha Tpyb4yaTblX ApeHaxax crnegyeT ycTpauBaTb
yepes 50 M No ANWHE ApEeH, Ha NX NOBOpPOTax M nepeceyeHusax. Tpyobl Mexay
Konoguamu criefyeT yknaabiBatb 6€3 MU3MEHEHMUS YKITOHa.

B kapbepax (paspesax) Bogy W3 TpybuaTbix OpeHaxer Heobxooumo
0TBOAUTL NO O6LLEeKapbePHOI BOOOCTOYHON CETU.

23. CeyeHuss gpeHaxHbIX BbipaboTOK crieqyeT NpoeKTUpoBaTh MCXoas U3
YCINOBUIA UX 3KCNIyaTauum u ¢ y4eToMm cnocoboB NpOxXoakv 1 NPUHMMaemMoro
o6opynoBaHusi.

Mop3emHble ApeHaxHble BbIpaboTKM B MPOYHbLIX CKamnbHbIX MOPOAaXx, Kak
npaBuno, He criegyeT KpenuTb. B HeycToWuMBbIX nopogax KpenneHue
OpPEeHaXHbIX Bbl paboToKk HeoGXoAMMO BBIMOMHATL C YYETOM CO34aHUs



GonbLUOV (PUNBTPYHOLLEN NMOBEPXHOCTU: 3aKPEMHOE MPOCTPAHCTBO AOMMKHO
GblTb  MMOTHO  3anofiHeHo  (PUILTPYOLWMM  MaTepuariom U He
3aLEeMEeHTMPOBaHO, A4S Kpenu crieayeT MpPUMEHSITb COOPHBI xene3obeToH,
nopucTbI 6eToit, oTaenbHble 6r0KKU, AepeBo, NpY NPUMEHEHUN MOHOMUTHOTO
GeToHa Unu xenesobeToHa B Kpenu criedyeT OCTaBnsTb OTBEpCTUs (OKHa) C
ceTkamu-gunbTpaMm Ans nNponycka Boabl

[peHaxHble BbIPpaGOTKM HEOoOXoAMMO mNpedycMaTpvBaTb C YKIOHOM K
OkonocTBosfbHbIM  BoAOCGOPHMKaM. [onyckaemblil  MUHMMArbHBLIA  YKITOH
0,003.

NMPUNOXEHUE 3
Cnpaeo4Hoe

BYKBEHHbIE OBO3HAYEHUA

A - nnowagb, OrpaHUYeHHast KOHTYPOM BOZAOMOHM3UTENBHOW CUCTEMBI
(KOHTYPOM TNMHUKM BbiCaYMBaHUS MOA3EMHbIX BOA B BblEaGOTKe, KOHTYpOM
BHYTPEHHEN rpaHy NpoTUBOMUNBTPALIMOHHON 3aBEChI) , M,

Ei(-u) - MHTerpansHas nokasartenbHas yHKUUS;

F(u) -BcnomoratenbHas dyHKUMS  Ons onpegeneHus npuTtoka (Mnm
NMOHWXXEHWSI YPOBHS) NOA3EMHbIX BOA, NMPU MIIOCKOM NOTOKE,

H - HanoHWXeHHbIV Hanop NOA3eMHbIX BOA, B BOOOHOCHOM crioe (Hamnop B
obnactv nutaHus), m;

Hs — pa3HOCTb HanopoB Ha rpaHsax NPOTMBOMUIbLTPALMOHHON 3aBEChI, M;

| — rpagmeHT Hanopa;

|, —aonyckaeMblii rpafMeHT Hanopa Ha 3aBecy;

L — pacctosHue oT ocu (UeHTpa) BOAOMOHU3UTENBbHON CUCTEMbI WK
BHYTPEHHErO0 KOHTypa NpPOTUBOMMNbLTPALMOHHOM 3aBecbl [0 obnacTu
nuTaHus, M;

Q - NOMHbIA NPUTOK NOA3EMHbLIX BOA K KOHTYPHOW MMM OOHOCTOPOHHUIA
NPUTOK K NTIMHENHON BOAONOHN3NUTENBHON cUCTEMa, M3/0yT;

S — MNOHWXEHNE YPOBHS NOA3EMHbIX BOJ B PACYETHOW TOYKE, M,

Scs— MOHWXKEHWNE YPOBHS NMOA3EMHbIX BOA, B LEHTPE BOAOMOHU3UTENLHOMN
CUCTEMBI, M;

Sh— MOHWXEHWNE YPOBHS NOA3EMHBIX BOA B CKBaXWHE, M;

SI - TMOHWXKEHMEe YPOBHA MNOA3EMHbIX BOA Ha IUHUM  (KOHTYpe)
BOZOMNOHN3NTENBHOW CUCTEMBI, M;

W(u,V)— BcnomoratenbHas  yHKUMS  OnNs onpedeneHus npuToka
NoA3eMHbIX BOA MPU MX NepeTekaHny Yepes crnabonpoHMuaeMblii Cron,

a—o00600LeHHbIN 3HaK, 0603HaYaloLWMI NpK Nonb3oBaHUKM opmMynamu, B
KOTOpble OH BXOAMWT: MPU HAMOpPHON MUNLTPALUN  apc—TbE30NPOBOAHOCTb,
M2/0yT, npu 6e3HanopHoO unbTpauun aic - YypOBHENPOBOAHOCTb, lecyT,

a — paccTosiHue OT BoAoynopa A0 Hu3a unbTpa BOAOMOHU3UTENbLHON
CKBaXWHbI, M;

b — nonosuHa WWPKUHBI TpaHwweu (BbIpaboTkn), M;

bs— BenununHa, xapakTtepusylowlas nepeTekaHve NoA3eMHbIX BOA Yepes
cnabonpoHnuaemeie criou, 1/cyT,

bs — paccTosiHue oT ypoBHS BOAb! B CKBaXXWHE [0 HU3a unbTpa, M;

bs— wupnHa (pacctosiHe Mexay ABYMsI napannefbHbIMU rpaHMuammu
BOZLOHOCHOIO Crost), M;

dintk — HWKHee 3HayeHne JuameTpa 4YacTuu, Menb4ye KOTOpbiX B
MaTepuane Kaxgoro crost o6cbinku cogepxmtes 10 % no macce, MM;

dsii — HapyXHbI gnameTp unbTpa BOAOMNOHN3NTENBHOW CKBaXWHbI, MM;

da,m— CpegHee 3HayeHWe AvameTpa YacTuu, Merbye KOTOPbIX B FOPHON
nopoge cogepxurcsa 50 % no macce, Mm;

dh—auameTp CKBaXKMHbI, MM;

dk—XxapaKkTepucTuyeckoe 3HavyeHve guaMeTpa 4actul, Menbye KOTOpbIX B
mMaTepuane ogHoro crnosi obekinku cogepxutces 60 % no macce, MM;

dm—CpegHui  OMamMeTp YacTuu, Mernbye KOTOpbIX B Marepuane
npuneraroLLero K ropHo nopoge crnosi obckinku cogepxutcst 60 % no macce,
MM;

dimt, d2m, O3m— CpedHUE 3HaYeHWUs OuameTpa 4acTul martepuana
06CbINKM COOTBETCTBEHHO 1-, 2-1 3-r0 CroeB MO HanpaBlEHUIO NOTOKA, MM;

dsup — BepxHee 3HayeHuWe p[AuameTpa 4YacTul, MefbyYe KOTOpbIX B
mMaTepuane ogHoro cnosi obebinku cogepxutcs 80 % no macce, MM;

€ — K03 pMUMEHT NOPUCTOCTH FOPHbLIX NOPOS;

f—YHKUMA MOHWXKEHMS B pacYeTHOW TOYKe OT AEWCTBUS OAMHOYHOWN
CKBaXXWHbI;



fn — PYHKUMS MOHWKEHNS B COBEPLUEHHOW PacyeTHOW CKBaXuHe OT ee
COBCTBEHHOTO AENCTBUS,

fi — cpyHKUMSA NOHMXKEHMA B pacyeTHOMN TouKe OT AeNCTBUS 1- OAMHOYHOWN
CKBaXMHbI;

h — TOonwMHa BOAOHOCHOrO CMOS NPWM HanopHoW cunbTpaunMmn Knm
cpenHsisi BbicoTa notoka 2H-S npu 6e3HanopHon unsTpauum, m;

2

hg— TonwwmHa He Hapylwaemoro npu paspaboTke pasgensioLwiero cros

BOOOYMNOPHBIX NOpoa, M;

hin — TonwuHa cnosi 3akpenneHHoro rpyHTa, M;

i - YKIOH;

k— KoacbduumMeHT bunsTpaumn, M/cyT,

Kq - KoOadbpurLmMeHT ounbTpaumum pasaensiowero cnos, M/cyT;

ks — KoatpduuMeHT dunbTpaumm Tena npoTUBOUILTPALMOHHOM
3aBecChbl, M/CYT;

| - ANVMHa nuHenHon unn Gonbluas CTOpOHa KOHTYPHOW BOAOMOHU3NUTENb-
HOW CUCTEMbI UMK 3aBEChI, M;

lc - AnMHa  KOHTypa  KOMbLUEBOW  MNU  HEMOJIHOKOMbLEBOW
BOZOMOHN3NTENBHOW CUCTEMBI, M;

lt- ANWHa gencTByOLLEN YacTy ounbTpa M;

Ih — paccTosiHMe OT rpaHuLibl BOAOHOCHOIO CIOSt 4O CKBAXWHbI, M;

N—4nCro BOLOMOHU3UTENbHBIX CKBaXWH, YUCMO CTyNeHerh WU3MeHeHUs
pacxoga CUCTeMBI;

P - UHTEHCMBHOCTb UHUNLTPALMM NOBEPXHOCTHLIX BOA, M/CYT;

g - yOenbHbIA MPUTOK MOA3EMHbIX BoA (HA 1 M BOAOMOHM3UTENBHOIO
KOHTYpa), M°/CyT;

O NPOM3BOANTENBHOCTL  CKBaXMHI,

M /cyT;

Ohi- MPON3BOANTENBHOCTD i-1 CKBAXXUHbI;

M3/0yT;

Oin - PACXO/, PACTBOPA, HArHETAEMOrO B CKBaXMUHY, M /4.

r— NpUBEAEHHBIN pagnyc BOAOMNOHU3UTENBHOW CUCTEMBI, M;

rq - paguyc genpeccuu, Mm;

I'h— pagnyc CKBaXkMHbI (OpEeHbI, MONOBUHA LUMPWHbBI OPEHbI), M;

he- PACYETHbIN paguWyC COBEPLUEHHOW CKBaXKWHbI, 3KBUBANEHTHOM MO
[ebuTy OeicTBUTENBHON HECOBEPLLEHHOW CKBaXWUHE, M;

lin — Paguyc pacnpoCcTpaHeHUs pacTBopa NP UHLEKLUWN B CKBaXKWUHY, M;

Is— NPWBEAEHHBIN paaMyC KOHTYPHOW MPOTUBOMUIILTPALMOHHON 3aBecChl Mo
ee BHYTPEHHEW rpaHu, M;

S — war CckBaxuWH (pacCTosiHUE MeXOy CKBaXWHaMu Ha JUHUK
BOLOMOHN3NTENBHOW CUCTEMBI), M;

t - Bpemsi paboTbl BOAOMOHU3UTENBHOW CUCTEMbI (BOAOMOHU3UTENBHBLIX
YCTPOWCTB) , CYT; NPOAOIDKUTENBHOCTb HAarHeTaHUS pacTBopa B CKBaXWHY, Y;

tfm —TOMLMHA CNOSsi NecYaHO-TPaBuUiiHOM 06CLINKK, M;

ts — TOnwWKMHa NPOTMBOMUILTPALMOHHOW 3aBECHI, M;

(u,v) - 0606LEeHHOE 0603HaYeHe apryMeHTOB (OYHKLNIA;

V— CKOpOCTb ounbTpauumn m/cyT;

X, Y, Z— KOOpAMHAaTbl TOYeK;

Xecs — PACCTOsIHME OT LIEHTP a (MNn 0cx) BOOOMOHU3UTENBHOW CUCTEMBI OO
pacyeTHOW TOYKM, M;

Xmes ~—  paccTosHMe OT  3epKarnbHOro  M3obpaxeHus  LeHTpa
BOLOMOHN3NTENBHOW CUCTEMBI IO PACHETHOW TOYKM, M;

Xni — pacctoaHue oT 1-n (1 — nopsiAKoBbIN HOMEpP) CKBaXMHbl [0
pacyeTHOW TOYKM, M;

Xmhi — PacCTOsiHME OT 3epKanbHOro OTOOpaXeHus (- CKBaXKWUHbI
OTHOCUTENbLHO OAHOW NMHENHOM 06nacTh NUTaHUA 40 PaCYETHOW TOYKM, M;

Xmhix— PaCCTOsiHME OT 3epKanbHOro OToOpaxeHuss 1-  CKBaXKMHbI
OTHOCUTENbHO OCY X O PACHETHOM TOYKM, M;

Xmhiz— PacCTOSIHUE OT 3epKanbHOro OTODpaxeHusl -l CKBaXKMHbI
OTHOCUTEIBHO OCY Z 0 PaCYETHON TOYKU, M;

Xmhio— [PACCTOSIHUE OT 3epKarlbHOro OTOOpaXeHusi - CKBaXKMHbI
OTHOCUTESNBHO Havara KoOpAMHaT 40 PacyYeTHON TOYKU, M;

Xmt —CPEAHEE PacCTOsiHUE OT PacyETHON TOYKU A0 CKBAXWH, M;

Xm,m—CpedHee pacCcTosHue OT pacYeTHOM TOYKM [0 3epKarbHOro
OTOOpaXKeHNst CKBaXXMH NPV OLHOW NUHEWHOW rpaHuue — obnactu nuTaHus
BOZLOHOCHOTO CI104, M;



Xmtmx - CPEAHEe pacCTOsiHMe OT pacyeTHOM TOYKM [0 3epKaribHOro
OTOOpaXKeHNsi CKBaXMH OTHOCUTENBHO OCU X M;

Xmtmz —CPELAHEE pacCTOsiHMe OT pacYeTHOW TOYKM [0 3epKaribHOro
0TOOpPaXXeHUs CKBaXXMH OTHOCUTENBbHO OCU Z, M;

Xmtmo -CPE€OHEE pacCTOsHME OT pacyeTHOM TOYKM [0 3epKaribHOro
0TOOpaXXeHUs1 CKBaXKMH OTHOCUTENBLHO Havana KoopAauHaT, M;

y — Hanop (opauHaTa 4enpecCuOHHON NOBEPXHOCTM) B pacyYETHOMN TOUKeE,
M;

Yes — Hanop (opavHaTa 4enpecCUOHHON MOBEPXHOCTM) B LIEHTPE UMM Ha
OCW BOAOMOHN3NUTENBHON CUCTEMBI, M;

Yh - HANop (opanHaTa ypoBHSI BOAbI) B CKBaXWHE, M;

yi — Hanop (opouHaTa [EenpecCUMOHHOW MOBEPXHOCTM) Ha FMHUM
BOJOMNOHU3NTENBHOW CUCTEMbI, M;

® — byHKUNS NOHWXKEHUSA OT eNCTBUS BOAONOHU3UTENBHON CUCTEMBI;

@i, - nokasaTenb BHYTPEHHEro UIbLTPALNOHHOIO COMPOTUBIIEHNS
CKBaXWH;

®. — nokasaTtenb PUNbTPALMOHHOTO COMPOTUBIIEHUS BOLOMOHU3UTENb-
HOrO KOHTYPA;

@Dcom - NOKa3aTenb AOMNOMHUTENBHOMO PUNbTPALMOHHOIO COMPOTUBIIEHNS
13 3a HEMOJTHOTO BCKPbLITUSA CKBaXMHaAMW BOJOHOCHOTO Cros;

Biimp— nokasatefle  BHYTPEHHEro0  COMPOTUBMEHUA  CUCTEMBI
HEeCOBEpLUEHHbIX BOAOMOHU3NUTENBbHBLIX CKBaXWH,

Q(u,v), Q—BcrnomMoraTesnbHble OYHKUMN O OnpeaernieHus NMOHWKEHNS
Mexay ABYMS rpaHMLaMmy BOAOHOCHOrO Crosi.

a — koadhpMuMeHT pOna  onpedeneHusl  pacyeTHOro  paguyca
COBEPLUEHHON CKBaXMHbl, 93KBUBANEHTHOM nNo AebuTy [encTBUTENbHON
HECOBEPLUEHHOWN CKBaXXUHE;

ae — KO3 PULMEHT HEPaBHOMEPHOCTU PACMpPOCTPaAHEHUS TPELUUH U
nop B ropHow nopoge,

[ - 3anoxeHue oTkoca

8 — OTHOLLEHWE NPOM3BOAUTENBHOCTU CKBaXWHbI K OOLLEMY MPUTOKY;

€ - KoathMUMEHT Ana onpeaenenHnss ONONHUTENBHOO COMPOTUBIIEHNS
13 3a HEMOJTHOTO BCKPLITUSI BOOOHOCHOTO CIOSi CKBaXKUHOW;

Hg - rpaBMTaLmMoHHas BOAOOTAAYa ropHON Nopoabl;

He - yNipyrast BO4OOTAA4a ropHOM nopoabl;

ou,v), ¢1(u,v), ¢2(uv), ¢3(u,v),— BCNOMoOraTenbHble QYHKUMM ANs
pacyeTa KOHTYpPHOro ApeHaxa.



