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FocynapcTBeHHbIN CTpouTenbHble HOPMbI U CHwuI 2.06.14-85
KoMuTeT npasuna
no Aenam cTpoutenbLCcTBa 3awmTa ropHbix BbIpaboTok oT —
(FoccTpon CCCP) NOBEePXHOCTHbIX U NOA3€MHbIX BOA

HacTtosiLume HOpMbl pacnpoCTPaHsIIOTCA Ha NPOEKTMPOBaHWE 3almTbl OT
MOA3EMHbLIX M MOBEPXHOCTHbIX BOA (B AanbHerleM — 3aluTbl) FOpPHbIX
BbIpaboTOK c NpUMeHeHVem BOJOMOHWKEHUS, BOOOOTNMBA,
NPOTUBOMUNBLTPALIMOHHBIX 3aBEC W PerynupoBaHWsA MOBEPXHOCTHOIO CTOKa
Mpu OTKpLITOM U NoA3eMHOM pa3paboTkax MeCTOpPOXAEHU TBepabIX
NOnes3HbIX UCKONaeMbIX.

1. OCHOBHbIE NMONOXEHUA
OBLUUE YKASAHUA

1.1. Mpn npoekTMpoBaHMM HEOBXOAMMO MCXOAWUTL M3 TOro, YTO 3awmTa
rOpHbIX BbIpaboToK AoMkKHa:

npefoTBpallatb NPUTOKM BOAbl B BblpaboOTKM, Hapyllalolme YCnoBus
HOpMarnbHOW pa3paboTkn MECTOPOXAEHMS;

npeaynpexaatb NpopbiBbl BOAbI B BbIPAGOTKY;

NpensaTcTBOBaTb OMACHOMY  Pas3pyLUEeHW0 BOAOW  FOPHbIX  MOPOA,
OKpyXatLwux BelpaboTku;

obecneynBaTb OPraHN30BaHHbIV OTBOA MOBEPXHOCTHBLIX U PYAHWYHBIX BOA
K MecTam nx cbpoca;

He [JonyckaTb YrpoxawoLlero BOAOCHAaOXEHMI0 WCTOLLEHNs pecypcoB
No43eMHbIX BOA W WX 3arpsA3HEHWsl, 3acOpeHusi, HapylleHus pexumMa Wt
pasmbiBa GeperoB MOBEPXHOCTHbIX BOAHbLIX OOBLEKTOB, 3PO3MN MOYBEHHOrO
Criosi 1 OMacHbIX NOcneacTsuin Aedopmauuii FOpHbIX NOPOA U COOPYXEHWI B
palioHe 3awyuaemblXx BbIpabOTOK B pesynbTaTe MNOHWXEHUS YPOBHS
nog3eMHbIX BOS;

npegycmatpuBaTb  COOPYXEHWsl, YCTpOMCTBA W MeponpuaTMa Mo
perynMpoBaHuioO npuToka K BblpaboTkaM, Hamopa MNOA3EMHbIX BOA4 WU
MOBEPXHOCTHOTO CTOKa B paloHe pa3pabaTblBaeMOro MeCTOPOXOEHWs, Mo
0TBOAY OTKa4yMBaeMbIX PyAHUYHBIX BOA U OXpaHe OKpyxatoLlen cpeqbl.




1.2. Bbibop BWOOB U CUCTEM 3alUNTbl FOPHbLIX BbIPAOOTOK, TUMOB
3aLUMTHBIX COOPYXEHWUW, YCTPOWCTB W MEPOMPUSATUA [OSMKEH Y4uTbiBaTb
N3MEHSIIOLLMECH C TEYEHMEM BPEMEHU, MO Mepe pa3paboTku MECTOPOXAEHUS,
NPOW3BOACTBEHHLIE W MPUPOAHbIE  ycroBusi, dopMy U  pasmepbl
3almLLaemMoro NpoCcTpaHcTBea.

CucTembl 3alMThl, UX Pa3BUTUE, KOHCTPYKLMU 3ALUUTHBIX COOPYXXEHUA U
YCTPOWCTB, 3alUMTHbIE MEpPOMPUSTUSE LOSMKHbI OblTb  B3auUMOYBSI3aHbl C
cMcTeEMaMu, MeToaMu U pa3BuTMeM pa3paboTkn MECTOPOXAEHUS.

PaccmatpuBaemble BapuaHTbl 3alWUTbl FOPHbIX BbIPAOOTOK  OOSMKHbI
OLEHMBATBCA W CpaBHMBATLCA C Y4€TOM [ANUTENbHOCTU MWCMOMb30BaHNSA
3aLUMTHBIX COOPYXEHWMW, YCTPOWCTB U MEPONPUATUIA, CO30aBaeMbIX YCMOBUN
Ons pa3paboTku MecTOpOXAEeHUsl, BO3AENCTBUI Ha OKpyXalollyl cpeny u
CyMMapHbIX 3aTpaT Mo 3aliuTe Npu CTPOUTENLCTBE M SKCMyaTaumm ropHoro
npeanpusaTus.

Mpu cpaBHEHWUN BapMaHTOB BOOOMOHWKEHUS U MPOTUBOUIbTPALIMOHHBIX
3aBeC HeobOXOoOMMO  yu4uTbiBaTb PasnUuUsl  KapbepHOro U LIAXTHOro
BOAOOTNIMBA B 0DOUX Cry4yasix, a Takke TO, YTO NPOTMBOMUIMbTPALMOHHbIE
3aBeCbl, B OTNINYME OT BOAOMOHWMXKEHWS, HEe BreKyT 3a cobon obpasoBaHus
BpedHbIX CTOKOB W UCTOLLEHUS PECYPCOB MOA3EMHbIX BOA4 W HE BbI3bIBAKOT
Jecopmauuin ropHbIX Nopos, 3eMHOM MOBEPXHOCTU U COOPYXEHUN B panoHe
3awmaemblx obbektoB. B TO ke Bpemss HeobxoaMmo  yuuTbiBaTb
BbI3bIBAEMOE WMW HapyLUEHWe €CTECTBEHHOrO ABWXEHWS NoA3EMHbIX BOA,
ocTaroLleecs 1 nocrne NUKBMAaLUmM ropHoro NpeanpusaTus.

1.3. NpoTuBocbuNbTPaALMOHHbIE 3aBECHI AONYyCKaeTCcsl NpeaycMaTpuBaTh B
Ka4yecTBe OCHOBHOrO cpefacTBa [And  nNpefoTBpalleHust  MOCTYNeHus
NOA3EMHbIX BOA, B rOpHble BbIpaboTKM U3BHE M KaK BCMOMOraTeribHyl Mepy
ONs pelleHus nokKamnbHbIX 3ag4ady4 Mo  NUKBMAALUUW MECTHbIX O4aros
dunbTpaumm.

1.4. B cocTaB NCXOAHbIX AAHHbLIX AN NPOEKTUPOBaHWUS OOIMKHbI BXOAUTb
TpeboOBaHUSI K CUCTEME 3alMTbl TOPHbIX BbIPAOOTOK OT MNOA3EMHBLIX U
NMOBEPXHOCTHLIX BOA, cBeAeHuss 06 OTBeAEHHbIX MecTax cbpoca pyoHUYHbIX
BOA, U MaTtepmarnbl U3bICKaHWNA.

Matepuanbl U3biCKaHUI OOIMKHbI 0TBeYaTb TpeboBaHusm CHul 11-9-78 un
conepxaTb:

rmapornoro-mMeTeoponormyeckne AaHHble;

Tonorpacdmyeckue nnaHbl panoHa MeCTOpOXAeHus B MacliTabax,
yCTaHaBNMBaEMbIX MPOEKTHOW OpraHu3aumen;

XapaKTepUCTUKY reonorn4eckoro CTpOeHus, TEKTOHWNYECKON
HapPYLLEHHOCTU TOML, HEOTEKTOHMKWU, CEUCMUYECKMX YCIOBUA U OCOObIX
yCrnoBumM (Hanuyne Be4HOW Mep3noTbl, KapCTa, OMON3HEBLIX ABMEHWUA U Ap.) ;

reornornyeckune paspesbl U npocpunu;

XapaKTepUCTUKY rMAPOreosnIorMyeckmx YCIOBWIA. WNHXXEHEepPHO-
reoriormMyeckylo  XapakTepucTuKy W cBefeHuss O  PU3MKO-MEXaHUYECKNX
CBOWCTBaXxX FOPHbIX MOPOA; CBEAEHVUS O BOOOHOCHBIX CMOSIX, UCTOYHMKax U
obnactax WX nuWTaHWs W pasrpy3ky, B3aMMOCBSI3W MeXAy HUMU U C
NMOBEPXHOCTHLIMU BOAAMM, UX XMMUYECKOM COCTaBe, TemMnepaTypax;

OaHHble O (UNbTPAUMOHHBIX CBOWCTBAx Mopod, onpedenieHHble ¢
MOMOLLIbIO OMbITHBIX OTKAYEK U C Y4ETOM CXeMaTusauuv rmaporeosiorm4eckmnx
yCInoBuUHI;

BHeceHbl YTBepxAeHblI NOCTaHOBNEHUeM Cpok BBeAeHust
MuHMOHTaXcneucTpoem FocyaapcTBeHHOro KomuTeTa B AencTBue
CCcCP CCCP no genam ctpoutennctBa | 1 saHBaps 1986 r.
ot 23 anpens 1985r. Ne6

KapTbl pacnpoCTpaHEeHWs1 BOOOHOCHLIX CroeB, penbeda WX KpoBMU U
MOAOLLUBBI, @ TaKke rMAPOU3OrvNnc v rmgpon3ornbes.

[eonoruyeckne n rmaporeonorMyeckne AaHHble JOMKHbI ObiTb OCBELLEHbI
B Npeaenax oXuaaemon 30Hbl AeNpeccun 1 Ha rnybrHy, oxBaTbiBaloLLYO BCE
BOAOHOCHbIE CMOW, W3 KOTOPbIX BO3MOXHbI (PUNbTPAUUA WM MPOPbIB
NOA3EMHbIX BOA B FOPHYIO BbIpaboTKy.

1.5. B npoektax 3awuTbl TOPHbLIX BbIPAOOTOK KPOME TEXHUYECKOM
OOKyMeHTauun, oTBevarolleri TpeboBaHuAM OEWCTBYHOLUMX HOPMAaTUBHbIX
OOKYMEHTOB MO COCTaBIIEHVIO MPOEKTOB W CMET, YTBEPXAEHHbIX a
YCT@HOBMIEHHOM MOpPSiAKe, [OOMKHbl ObiTb MpUBEAEHbl  XapaKTepUCTUKM
CENbCKOXO3SINCTBEHHBLIX YroAui, B TakkKe CYLIECTBYIOLUX W BO3BOAUMbIX




COOPYXXEHUI 1 NpeanpuaTUi, Ha KOTOPble MOrYT MOBMUSITb MPOEKTUPYeMble
3alMTHbIE MEeponpuATUS, CBeAeHus O crnocobax, o4YepedHOCTM U CpoKax
pa3paboTkn MeCcTOpOXAEHVS W OaHbl pelleHns No 3almTe OKpyxXaroLien
npypoaHou cpeapl.

1.6. B npoektax cnegyeT npegycmaTtpuBaTb MO3TanHOE BbINOMHEHWE
3aMNpPOEKTUPOBAHHOW CUCTEMbI 3aLLUThI.

B ycnosusix, korga no martepuanaMm M3biCKaHW He npeacTaBnserTcs
BO3MOXHbIM  MPOM3BECTU [OCTAaTOMHO OOOCHOBaHHblE — pacyeTbl WU
OKOHYaTenbHO BblOpaTb CUCTEMY 3aluUTbl, KOHCTPYKLUW €€ COOPYKEHUN 1
YCTPONCTB, B npoekTe crnegyet npegycmaTtpusaTb OMbITHO-
NMPOM3BOACTBEHHbIE pPaboThbl, pesynbTaTbl KOTOPbIX WCMOMb3YHTCA AnA
KOPPEKTMPOBKM NpOoeKTa.

1.7. PacyeTamu OOMmKHbI OnpeaensaTbCa:

MOHWKEHNe YPOBHEN MNOA3EMHbIX BOA4 B XapaKTepHbIX Toykax, Bpems
OOCTWXEHUS1 TPeOYEeMOro NOHWKEHUS!, MPUTOKN NMOA3EMHBIX U MOBEPXHOCTHbIX
BOA, K BOAOMOHM3WUTENbHBIM YCTPOWCTBAM W B TOpHble BbIpaboTkM — no
aTanam paspaboTku MeCTOPOXAEHUS;

NMPUTOKN MNOA3EMHBbIX BOA Yepe3 NpPOTMBOMUILTPALMOHHbLIE 3aBeChI
TOMWMHa 3aBecbl, MOMOXEHVWEe YPOBHEN MOA3EeMHbIX BOA C ObOeux CTOPOH
3aBec:

HeobxoAMMOe YMCNO CKBaXWH ANs MPOTUBOMUNbTPALIMOHHBIX 3aBeC U
pacxodbl MaTepuanoB AnNs  HWX, PacrnpoCTpPaHeHWe  WMHULMUPYEMbIX
matepuanos B Tomnuwe nopod, HeobxodAMMoe Bpems Ans  CO3daHus
YCTONYUBLIX MPOTUBOMUIBTPALIMOHHbBIX 3aBEC;

NPOM3BOAMTENBHOCTb, MPOMYCKHAs CMOCOBHOCTb, pa3Mepbl, 4UCHIO,
pasmelleHve W ApyrMe napameTpbl  YCTPOWCTB AN BOAOMOHMKEHUS,
Bogocbopa, BoAooTBOAA, NPOTMBOMUIBLTPALMOHHBLIX 3aBEC W MNpoBeAeHue
NPOTUBOMUMNBTPALIMOHHBIX MeponpuaTUin: NoTpebHOCTb B MaTtepuanbHbIX U
3HEepreTMYecknx pecypcax; OLEeHKa KayecTBa OTKauMBaemblX BOA M
BO3MOXHO€ M3MEHeHNe kayecTBa NMoA3eMHbIX U NMOBEPXHOCTHBIX BOA; OLeHKa
yuiepba peqyHOMy CTOKY, CEMbCKOMY M NIECHOMY XO35IMCTBaM, BO4OCHAOXeHNIo
HacerneHHbIX NYHKTOB W nNpeanpusatuii ot paboTbl BOOOMOHU3UTENbHbIX
YCTPONCTB.

Kpome TOro, npu npoekTupoBaHuy HeobxoAMMO OnpeaensaTb OXuaaemMble
Aedopmaumm 3eMHOW NOBEPXHOCTM B 30HE BMMSIHUSI BOLOMOHU3UTENbHbIX
cucTem.

Mpn HeobxognmocTn [JonyckaeTcs MNPUMEHATb MOAEenUpoBaHue W
060CHOBBIBaTb pacyeTHbIe BENNYMHBI OMbITHBIMW AAHHBIMU.

1.8. B npoekTax cnegyet npegycmaTpuBaTtb YCTPOMNCTBO
HabnopaTenbHbIX CKBaXWH W MOCTOB, reode3nyeckMx penepos, Mapok U
MapKLIengepcknx  MyHKTOB, YCTAQHOBKY  KOHTPOSIbHO-N3MepUTENbHON
annapaTypbl M CPOK BBOAA WX B AeNCTBME AN BeAEHWS rMaporeosiornyeckmx,
rMAPONOrMYECKMX, MapKLEengepcknx 1 reogesnyecknx HabnwaeHnn, a Takke
HabnogeHui 3a paboTon YCTPOWCTB CUCTEM 3aLLUTLl MPU UX CTPOUTENbCTBE
1 aKcnyaTaumu.

CocTaB 1 pexum HeobXoaMMbIX HabnaeHU OOIMKHbI YCTaHaBNMBaTbLCS
B npoekte. CnegyeT npegycmatpvBaTtb HabnwogeHns 3a  ypOBHAMMW,
TeMnepatypo, XUMWUYECKUM U Tra30BblM COCTABOM MOA3EMHbIX BOA,
TemMnepaTypon BO3[yxa, KOMMYECTBOM BblNagalolmx OCagKoB, YPOBHSAMM
BOObl B BOJOeMax, 3a pacxodoM, TemnepaTypoW, XMMUYECKMM W ra3oBblM
COCTaBOM OTKayMBaemblXx BOA, 3a Aedopmaumamy nopoa W 3eMHOWN
MOBEPXHOCTU, OCaaKamu 1 AedopmMaLmaMn COOPY>KEHWIA.

NMPOEKTUPOBAHUE 3ALLNTbI OTKPbITbIX BbIPABOTOK

19 B npoektax 3aWmTbl  OTKPbITbIX  BblpaboToK  cregyeT
npegycmaTtpueaTh:

BHELLHWE  COOPY)XEHUS 1 MEpPOMpUSTUS  ANs  PerynvMpoBaHus
MOBEPXHOCTHOIO CTOKa Ha TEPPUTOPUM, NpUNETaloLLEN K Kapbepy (pa3pesy):

BHYTpUKapbEPHbLIE YCTPOWCTBA Y MEPONPUSTUS, pACCYUTaHHbIE Ha MPUTOK
NOA3EeMHbIX BOA, MOCTYNaloLWMX B Kapbep, U Ha CTOK COBUPaIOLLMXCS B HEM
MOBEPXHOCTHBLIX BOZ: BOLOCTOKM, BOLOCGOPHWKM, BOAOOTIIMBHBLIE YCTAHOBKM
unu yctpoiicTBa Ansi cbpoca Boabl M3 BOAOCGOPHMKOB B MOA3EMHbIE
BbIpaGoOTKM 1 NpU HEOGXOAMMOCTU B 3aBUCUMOCTM OT MECTHbIX YCMOBUA —
BHYTPUKapbEPHbIE CKBaXWHHbIE U WUIMOMUILTPOBLIE BOAOMOHU3UTENbHbIE
YCTa@HOBKM, MECTHbIV TAMMOHaX rOPHbIX MOPOA, APEHaXW, NPUrPY3KN OTKOCOB:

BHELLHVe BOAOOTBOASLLME YCTPOWCTBA Ansi c6poca kapbepHbIX BOA.



1.10. Tpu HeobGxogumocTn u3 ycrnoBuii obecrnevyeHns YCTONYMBOCTU
6opToB BLIPAOOTOK WMAM MO NPOU3BOACTBEHHLIM YCIOBMSAM, COKpaLLeHus
nMpuTOKa MOA3EMHbIX BOA B Kapbep (paspesHylo TpaHLIel, Bble34HYH
TpaHwew W Ap.) B MNpPOeKTe KpoMe YCTPOWCTB W  MepOonpuUATUN,
npegycMoTpeHHbIx N. 1.9, cnegyeT npegycMaTpmBaTh KOHTYPHbIE-KOMNbLEBbLIE
WM  HEMOMNHO-KOMbLEBbIE W NNHEWHble BHELHWE BOAOMOHU3NTENbHbIE
CUCTeMbl UM NPOTUBOUNBbTPALMOHHbIE 3aBECH.

KonbLeBble BOAOMOHM3WTENbHbIE CUCTEMBbl CcriegyeT npegycmaTtpvBaTb
npu pacnpocTpaHeHUN BOOOHOCHbLIX TOML, HA BCEM 3alUMLLaeMOM yyacTke U
3a ero npegenamu.

HenonHokonbLeBble BOOOMNOHN3UTESbHbIE cucTembl cnepgyet
NpPOeKTUpPOBaThb MPY PacnpoCTpaHeHUN BOAOHOCHbIX TOSLL, HE CO BCEX CTOPOH
3aLyMLLaemMoro yyacTka.

JInHeViHble BOOONOHM3UTENbHBLIE CUCTEMbI ClleAyeT NpoekTMpoBaTb AN
nepexsaTta OZHOCTOPOHHEro MOA3EMHOr0 MOTOKa CO CTOPOHbI BOZoema
(BogoTOKA) MNM MO MNacTy, WMMEIOLLEMY BbIPaXEHHbIA YKNOH B CTOPOHY
3alMLLIaemMoro yyactka, a Takke Ang 3awmTbl YANMHEHHbIX BbIpaboToK U B
criyyasix, Korga Mo MEeCTHbIM YCMOBMAM WX MpPUMEHeHWe okKasbiBaeTcs
LenecoobpasHbIM.

1.11. Konbueseble, HEMOMNHOKOIbLEBbIE 7 TNUHENHble
NPOTUBOMUMBLTPALMOHHbIE 3aBeChbl CriegyeT MNpPOeKTMpoBaTb B TeX e
criyyasix, YTO M COOTBETCTBYIOLLME BOAOMOHU3UTENbHbIE CUCTEMbI (CM. M,
1.10). ¢ y4yeTOM OrpaHU4eHUn AN UCMNOfb30BaHUSA HEKOTOPbIX TUMOB 3aBEC
no MpUPOOHbIM YCMOBMAM (COrmacHO yka3aHusM pasg. 4) U MeCTHbIX
NMPOM3BOACTBEHHbLIX BO3MOXHOCTEMN.

1.12. Tlpu cooTBeTCTBYKOLIEM OOOCHOBAHUN BOAOMOHU3UTENBHbLIE U
NpOTUBOUNLTPALMOHHBIE YCTPOMCTBA KapbepoB (pa3pe3oB) gonyckaeTcs
npegycmatpvBaTb B BWAE OTAEMNbHO PACMONOXKEHHbIX 3NIEMEHTOB CUCTEMbI
3aWnThl, pasMellaeMbiX U3 YCNoBUSA UX Havbomnbluen adpdeKTUBHOCTU U C
yyeToM penbeda KpOBMU MoAcTUNaloLwwero Bogoynopa, 3aneraHvsi nopog c
BbICOKOW BOAOMNPOHMLIAEMOCTbLIO, HanpaBneHns NoA3eMHOro NoToka v ap.

1.13. CHuXeHvne nbe30MeTPUYECKOro YPOBHS HamnopHbIX BOA AnA
COXpaHeHWs1 YCTOMYMBOCTU FOPHbIX MOPOL M UCKIIOYEHWS MPOpbiBa BOAbI B
BblpaboTkn JonyckaeTcs npegycMmaTpvMBaTb C  MOMOLLBIO  chneuvansHo
nNpedHasHavyeHHbIX Ans  3TOr0  YCTPOWCTB  (CKBaXWH, OOOPYAOBaHHbIX
HacocamMu, CamMOU3NUBAIOLLMXCHA CKBaXUH U Ap.).

1.14. Tpy NPOEKTMPOBaHUN BbLINOMHAEMOW B HECKOMbKO 3TarnoB CUCTEMbI
3aWwumThl Kapbepa (paspesa) HeobxoauMo nNpegycmaTpueaTh:

0O Hayama cTpouTenbCTBa Kapbepa (paspesa) — BBOA B JeNlcTBue
BHELLUHNX COOPYXEHWA W YCTPOWCTB AN PperynupoBaHusi NMOBEPXHOCTHOro
cToKa W BOAOOTBOAA, BBOA4 B [AEWCTBME COOPYXEHWUA, YCTPOWUCTB MU
BbINOMHEHNE MEepPOonpUSATUN, HeOBXoANMbIX ANS 3alUTbl FOPHbLIX BbIPAabOTOK
OT MOA3eMHbIX BOA Ha Mepuoa, B TeyeHWe KOTOporo MoryT ObiTb
NO4rOTOBMEHbI COOPYXKEHNS!, YCTPONCTBA U MEPONPUATUS CriedytoLero atana.
B aToT Xe nepwop npu NPOEKTUPOBAHUWM CUCTEMbI 3almTbl C BHELLUHUMU
BOAOMOHNU3NTENbHLIMWU UMM MPOTUBOMUMLTPALMOHHBIMU  YCTPONCTBaMM
OOMKHbI OblTb 0becrneveHbl onepexarollee pas3BUTME MOHWKEHUS YPOBHS
noA3eMHbIX BOL UMK onepexaloLye NpoTuBo-hUbTpaLMOHHbIE YCTPOWCTBA,
npu NPOEKTUPOBAHWN CUCTEMbI 3aLLMTbl FOPHbIX BblPpaboToK 6e3 BHELUHWX
YCTPOMCTB — TOTOBHOCTb CPEACTB [ANs  NpoBedeHus HeobxoanmMbiX
MeponpuATUA U BbIMOMIHEHNS HeobXo4MMbIX YCTPOWCTB B  Mpolecce
pa3paboTku kapbepa (pa3pesa);

B Mepwvopg CTpouTenbCTBa kapbepa (pa3pe3a) — nocrnegoBaTernbHbI BBOA
B [AENCTBME [AOMOMHUTENbHbLIX COOPYXEHUA W YCTPOWCTB W MpOBeAeHue
HeobXoAMMbIX MeponpuUATUIA, NPesyCMOTPEHHbIX npoekToMm (cm. nn. 1.10-
1.13);

K MOMEHTY cAaauM kapbepa (paspesa) B 3KChnyatauuilo — TFOTOBHOCTb
COOPYXEHUI 1 yCTPOMCTB, obecneynBaroLwmX 3aWnUTy rOpHbIX BbIPAboTOK A0
OOCTWKEHUSI NMOSNTHOWN MPOEKTHOW MPOU3BOAUTENBHOCTM Kapbepa (pa3pesa), B
TOM 4ucre TOTOBHOCTb 3anpOeKTUPOBaHHOW CUCTEMbl PeErynnpoBaHus
MOBEPXHOCTHOrO CTOKa, ApeHaxa, CTauMoHapHOro BO4OOTNMBA 1 BOAOOTBOAA
PYAHWYHBIX BOS;

B Mpouecce 3KchnyaTauuMu kapbepa — MnocnefoBaTenbHbli BBOA4 B
OeincTBMe COOPYXEeHWW W YCTPOMCTB U NpoBedeHWe  MeponpusiTUi,
3anpoeKTUPOBaHHbLIX B CUCTEME 3awuTbl M obecneymBalomMx MOCTOSAHHOE
onepexeHne Mo OTHOLLEHWIO K TOPHbIM paboTam pasBUTUS MOHKEHUS YPOBHS



NoA3eMHbIX BOA4 WM NPOTUBOMUMBLTPALMOHHBIX YCTPOWCTB Ha  CPOK,
NpeayCMOTPEHHbIV B NMPOEKTE.

NMPOEKTUPOBAHME 3ALLUTbLI MOA3EMHbIX BbIPABOTOK

1.15. B npoektax 3alwuTbl NOA3EMHbIX BbIpabOTOK B 3aBUCMMOCTU OT
MeCTHbIX YCMOBUWI B npefenax LUaxTHOro Monsi criegyet npegycmaTpuBaTb
NCNOonb30BaHuWe:

B KayecTBe NOA3EMHOro ApeHaxa — caMux 3allyliaemMbiX BbIpaboTok C
YCTPOMCTBOM B HUX APEHaXHbIX KAHaBOK;

BEpPTUKamNbHbIX, FOPU3OHTAmNbHbIX W HAKMNOHHbLIX CaMOM3MMBaOLLMXCS
CckBaXwuH, 3abypuBaembix, 3agasBnueBaemMbix (MnuM 3abvBaemMbix) M3 camux
3awaemblx BblpaboToK, APEeHaXKHbIX BbIPABOTOK 1 U3 crieumanbHbIX HULW 1
Kamep;

CKBO3HbIX (PUnbTPOB, 3abypuBaeMbix C MOBEPXHOCTM M cbMBaeMbIx C
caMumi 3aLmLiaemMbiMU UK gpeHaxHbIMU BbipaboTkamu:

CKBaXX1H, 060pyA0BaHHbIX HACOCAMM N YCTpanBaeMmblX C MOBEPXHOCTU UMK
M3 noA3eMHbIX BbIpaboToOK; UrMOMUNLTPOB B MNOA3EMHbIX BblpaboTkax;
NPOTUBOMUNLTPALIMOHHBIX 3aBeC (TamnoHa)a ropHbIX Mopos);

COOTBETCTBYIOLUNX COOPYXEHUA W MEeponpuaTMA ONA  perynvpoBaHus
MOBEPXHOCTHOTO CTOKa, BKMOYas BOAbl, CKamnuBalolWMecs B Mynbaax
CABWKEHNS 3€eMHOW NMOBEPXHOCTH,

Bo Bcex cnyvasix B MpoeKkTax 3aluTbl NMOA3eMHbIX BblpabOTOK LOMKHbI
npegycmaTpuBaTbCa YCTPOWCTBA M YCTAHOBKM AN BOAOOTNMBA M 0OTBOAA
oTKauvBaeMbIX BOA K MecTam mx cbpoca.

MpumeyvaHune Cuctema perynmpoBaHnsa NOBEPXHOCTHOIO CTOKa npu HeobxoanmocTn
OOfmKHa  OoxBaTblBaTb  TEPpUTOPUKO W BHE LWAXTHOrO nofid B npegenax,
yCTaHaBnMMBaeMbIX NMPOEKTOM.

1.16. B cnyyasix HenocpenCTBEHHOW Yrpo3bl MPOPbLIBOB B MNOA3EMHbIE
BblpaboTkM BOAbI M TOPHBLIX MOPOA, B YaCTHOCTU Korgaa Haa KpoOBnew
MONe3Horo  WMCKOMaemoro 3areralT HacKamnbHble BOAOHOCHbIE  CIlOW,
JonyckaeTcss npu  COOTBETCTBYHOLIEM 0OOCHOBaHWM nNpegycMaTpvBaTh B
npoekTe BHELLAXTHbIE BOLOMOHU3UTENbHbIE cUCTEMBI "
NpOTUBOUNBTPALMOHHbIE 3aBEChl, YCTpavBaeMble B COOTBETCTBUM C
TpeboBaHuamu nn. 1.10-1.13.

JonycTymyo BENWYMHY NpUTOKa BOAbl B MOATOTOBUTENbHBIE U OYUCTHBIE
BbIpabOTKN HA MECTOPOXAEHMSAX NMOME3HbIX UCKONaeMbIX crieayeT NpuHUMaTh
nucxogs M3 omnbiTa CTPOUTENbCTBA WM SKCMyaTauuy LWAaxXT B aHanOrM4HbIX
YCroBUSX.

1.17. Tpy NPOEKTUPOBAHMUN 3aLUTLI FTOPHbLIX BbIPAbOTOK, NMPOXOASALINX B
BOZOHOCHOW TOSLLE, U3 KOTOPON OXMOAITCA 3HAYUTENbHbIE MPUTOKM BOAbI,
JonyckaeTcs npu Hagnexawem obocHoBaHMUM NpefycMaTpyBaTh CO34aHuNe B
npegenax LWaxTHOrO MONs  ChneuuanbHbiX — APEHAXHbLIX  FOPU3OHTOB,
pacnonarasi  OpeHaxHble BbIpabOTKM  HMXKE  OCHOBHBLIX  OTKATOYHbIX
rOPV3OHTOB.

1.18. Tpy NpPOEKTMPOBAHUM 3aLUNTbI TOPHbLIX BbIPAabOTOK HeobGxoaMMOo
yunTbiBaTb, YTO MPOXOAKY WX B HEOCYLEHHbIX Mopogax creayet
npegycmatpuBaTth C onepexarwum oypeHneM u cobnogeHnem tpeboBaHum
n. 115, a B HeobxoAMMbIX crnydassx — C nNpeaBapuTenbHbIM
3amMopaxvnBaHWEM FrOPHbIX NOPOA UMK C NMPUMEHEHNEM LLIMTOBOro crnocoba.

1.19. MNpn NpoeKkTMpPOBaHUN BbINOMHAEMOW B HECKOMbKO 3TarnoB CUCTEMbI
3aLMTbl NOA3EMHbIX BbIpaboToKk HE0HX0AMMO NpeaycMaTpuBaTh:

[0 Havana MpOXOAKW CTBOMOB - BBOA B [AENCTBUE COOPYXEHWUA U
YCTPOWCTB MO PErynMpOBaHUI0 MOBEPXHOCTHOTO CTOKa, OrpaxaaroLimx
nnowankn LWaxTHbIX CTBOMOB, OypeHune onepexarLwmx KOHTPOnbHopas-
BEOOYHbIX CKBaXVMH Ha BCH rNybyvHy CTBONa, rOTOBHOCTb HAapPYXHbIX
CTBOMOBbLIX MPOTUBOMUILTPALMOHHBIX 3aBEC WNW  BOLAOMOHWU3UTENbHbIX
cucTem (ecnin OHU npegycMoTpeHbI NpPoeKTOM), rOTOBHOCTb
npeaBapuTENbHOrO TaMnoHaXa ropHbIX Nopog;

[0 Hayana NpoxXoAKv NMOAroTOBMTENbHbLIX BbIpaboTOK — BBOA B AEWCTBUE
BOL,OOTITMBHOW YCTaHOBKM y LLIAXTHOrO cTBona (nonyckaetcs
npegycmatpuBatb MPOXOAKY MOArOTOBUTENbHLIX BbIpaboOTOK Npu AencTBUM
BPEMEHHOW HaCOCHOW CTaHUWMW, PacCYNTaHHOW Ha OXWAaembll NPUTOK B
nepuog A0 TOTOBHOCTM 3aMpoOeKTMPOBAHHOW CTaluMOHAapHOW HAaCOCHOW
CTaHLuuMK); BBOL B AeNCTBUE 3yMNOBON N NEpPEKAYHbIX HACOCHBIX CTaHUUiA U



BHELUaXTHbIX BOAOMOHU3UTENbHbLIX CUCTEM (€Cnu OHWU NPeayCMOTPEHbI
NpoeKToMm);

B nepvog NPOXOAKM NOAroTOBUTENbHbIX BbIpaboTOK —
nocnegosaTternbHbIi BBOA4 B [AeCTBME [OMOSMHUTENbHbBIX COOPYXEHUA W
YCTPOWNCTB ¥ NpoBedeHne HeobXoanMbIX MepONpPUATUA, MPeSyCMOTPEHHbIX
npoektom (cm.nn.1.16—1.18);

K MOMEHTY Havana O4YMCTHbIX paboT — pasBUTWE MOHMXKEHUS YPOBHS
MOA3EeMHbIX BOA, FOTOBHOCTb COOPYXXEHWA W YCTPOWCTB, obecneunBaroLmx
3aWnTy NOA3EMHbIX BbIPAOOTOK [0 [OOCTWXKEHUS TMONHOM  NPOEKTHOM
NPON3BOANTENBHOCTUN NPEANPUATUSA, B TOM YUCIE rOTOBHOCTb CTaLMOHAaPHbIX
MOA3EMHbIX HACOCHBIX CTaHUMN N CUCTEMbI PEryrMpoBaHUS NOBEPXHOCTHOIO
CTOKa U BOJOOTBOAA;

B npouecce aKcnnyaraumm npeanpuaTus - AanbHenwmmn
nocrnegoBaTternbHbli BBOA4 B AENCTBME 3aMpOEKTUPOBAHHBIX COOPYXEHUN U
YCTPOWCTB W MPOBEAEHNE MeponpuaTuii, obecneynBaroLLMX MNOCTOSHHOE
onepexatoliee (MO OTHOLUEHMIO K FOPHbIM paboTam) pasBuUTUE MOHVDKEHUS
YPOBHSI NOA3EMHbIX BOA WM COOTBETCTBYIOLLMX MPOTUBOMUILTPALMOHHBIX
YCTPOWCTB Ha CPOK, onpeaensiembiin MPoOeKTOM.

2. BOOOMOHWXEHUE

2.1. BogonoHwkeHne criegyeT NPOeKTUpPOoBaTh C MPUMEHEHWEM OTKPbIThIX
N BaKyyMHbIX BOOOMOHU3UTENbHbIX CKBAXWH, WUrmounbTpoB, NNacToBbIX,
TPaHLWeNHbIX N TpybyaTbIX ApeHaxewn, NoA3eMHbIX APEHAXHbIX BbIpaboToK.

2.2, Tpebyemyto BeNWYMHY CHWKEHUS HaMOpPOB B BOAOHOCHBLIX COSIX
cnepyeT onpefensatb M3 YCMOBMSA COXPaHEHWs YCTOWYMBOCTM  NopoA,
OKpYXarLmx BbIPaboTkM, U NpefoTBPaLLEHVNs MpopbiBa B HWUX MOA3EMHbIX
BOA.

2.3. lMpu NpoekTUpoBaHUM BOAOMOHWKEHUS C MPUMEHEHWEeM BHeLLHeWN
BOJOMOHN3NTENbHOW  CUCTEMbl,  3aluiaolwen  OTKPbITylo  BbIpaboTky,
YPOBEHb MOA3EMHBIX BOA AOSMKEH ObiTb MOHMXEH MO BO3MOXHOCTU HUXE ee
OHa Ha BENWYWHY, onpeaensiemMyto pacyeTHbIM NOBbILEHWEM YPOBHSI BOAbI 3a
BPEMS aBapUINHOIO OTKMOYEHNS BOGOMOHU3NTENBHOW CUCTEMBI.

[Mpy HEBO3MOXHOCTU MOHWKEHUS] YPOBHS MOA3EMHbIX BOA4 HWXEe AHa
OTKPbITOA BbIpaboOTKM, B Y4aCTHOCTW MNPW MepeceyeHnn et BOAOYMOPHbIX
CroeB, HeOOXOAUMMO WCXOAUTb W3 MNPaKTUYECKN [OCTUXKMMOMW  TNyOuHBI
BOAOMOHWKEHNA B KaXkaoM BOOOHOCHOM Croe U  npegycMmaTtpvBath
AOMNONHNTENbHbIE BHYTPUKapbepHbIe YCTPOWCTBA 1 MEPONPUATUSA COTMacHo M.
1.9.

2.4. MNpy NpOeKTUPOBaHUM BOAOMOHWKEHNS C NMPUMEHEHNEM BHELLAXTHbIX
BOJOMOHU3NTENbHbLIX ~ YCTPOWCTB,  3aliMAIOWMX  MOA3EMHbIE  FOpHble
BbipaboTkn B BOAOHOCHBLIX MOPOAAX, He OTAENeHHbIX BOAOYMOPOM OT
BblLLeNeXallnx BOOAOHOCHbBIX CIOEB, MOHWXEHHbIN YpOBEHb MOA3EMHbIX BOA
OOMKEH HaxoAWUTbCA HWKe MOAOLBLI 3alLMLi@eMblX MOA3EMHbIX BbipaboTok
Ha rmybuHy, COOTBETCTBYIOLLYIO TpeboBaHuAM n. 2.3.

Mpy Hannuun Bogoynopa (ropHbIX MOpo4 ¢ koadduumeHToM dunbTpaumm
meHee 0,001 m/cyT). oTAensaoLWwero TonLy nopoa, B KOTOPbIX NPOEKTUPYIOTCH
noA3emMHble BbipaboTKW, OT BbILLENeXallero BOAOHOCHOMO Crosi, NOHWXeHne
YPOBHSA MOA3EMHbIX BOA B 3TOM Cfloe [OMyckaeTCcs Has3HayaTb C y4eTom
cobntogeHns ycrnosmus

y < 5hg (1)

]

r4e y — OCTaTOYHbIA Hamnop, OTCUMTbIBAEMbIN OT KPOBMW PasaenstoLero
Crosi BOAOYMOPHbIX MOpog4, M;

hy — TonwwHa He Hapywaemoro npu paspaboTke pasgensioLlero cros
BOAOYMOPHbLIX MOPOA, M.

Mpn aTom octaeTcs B cune TpeboBaHNE MOHWKEHUS YPOBHS MOA3EMHbIX
BOA B TOfLe NOpoA, r4e pacronaralTcs NoA3eMHble ropHble BblpaboTku,
HW>Ke UX NOAOLLBbI.

[Mpy HEBO3MOXHOCTU NMOHUXKEHWNS YPOBHA NMOA3EMHbIX BOA HWXE NOAOLLBbI
FOPHbIX BbIPabOTOK C MOMOLLIbIO BHELLAXTHbLIX BOAOMOHU3NTENbHBIX YCTPOWCTB
JonyckaeTcs npu COOTBETCTBYIOLWEM OBOCHOBaHUM MCMOMb30BaTb MX AN
NpakTU4eckn AOCTUXKMMOro BOOOMOHWXKEHUSsl, NpedycMaTpuBasi B npegenax
LIAXTHOrO Nons yCTPoNCTBa U MeponpuaTua cornacHo n. 1.15.



2.5. Heobxogumoe Bpemsi Ans AOCTWXKEHUs TpebyeMoro MnoHWXeHWs
YPOBHA MOA3EMHbIX BOA, pacnpocTpaHeHue Jenpeccun u  passBuTne
BOOOMOHU3UTENBHOW CUCTEMbI  [OIDKHbI  ONMpefensaTbCad  COOTBETCTBEHHO
CXeMe ropHbIX paborT.

2.6. Cxematmsauusa npupoaHbIX YCIoBUIA AN pacyeTa BOLAOMOHMKEHUS
JOMKHa  OTpaxaTb [AEeWCTBUTEMbHbIE  MOPOreosiorMyeckne  ycrioBus,
reonormyeckoe CTPOEHMe TOSMLLM U XapaKTEPUCTUKU CnaratoLmnx ee Croes.

2.7. PacyeT BOAOMOHWKEHUS. KaK NpaBuio, crneayeT BbIMNOMHATL UCXOAs
U3 NMMHENHOro 3aKoHa (bunbTpaLmnu, BelpaxaeMoro hopmyrion

v =Kl (2)

roe v — CKopocTb hunbTpaumm, M/CyT;

K — koadppuumeHT comnnbTpaumm, m/cyT;

i — rpagveHT Hanopa.

OcHoBHble ~ pacyeTHble  opmynbl 1 Tabnuubl  NpuBedeHbl B
pekoMeHOyeMOM NpuIoXxeHun 1.

Mpu Heob6xoaMMOCTU NPUMEHEHNSI BOAONOHUXKEHNSI B BOAOHOCHbIX CIOSIX,
CMNOXEHHbIX Mopogamu, OTNNYAKLLMMUCS BbICOKUMU  (OUNBTPaALMOHHLIMU
cBoncTBaMm (KPYNHOOGTOMOYHBLIMM, CUNBHOTpPELUNHOBATbLIMMU "
3aKapCTOBaHHbIMU), pacyeT BOAOMOHMXKEHUSA [OOMYyCKaeTCs OCHOBbIBATb Ha
ONMbITHBIX A@HHBbIX U YTOYHATb B NMPOLECCE MO3TaNHOro BbINOMHEHUS CUCTEMBI
3aLLMThI.

28. [na ycnoBum NOBBLIWEHHOW  CIOXHOCTM  (HEOOQHOPOLHOro
VNbTPALMOHHOTO MOTOKA, CIOXHbIX OYEpPTaHWW KOHTYPOB MUTaHUSA W
BOLOMOHWXKXEHUS U T. MN.) pacyeT BOAOMOHU3UTENbHbLIX CUCTEM [OMyckaeTcs
NPON3BOAUTL C UCMONb30BaHWEM MOAENUPOBAHUS UNWN APYTMX METOAOB.

2.9. KoHCTpyKUUM BOAOMOHWU3UTENBHBLIX U HabnwoaaTenbHbIX CKBaXXUH U
OpeHaxen cnegyeT NpvHUMaTb B COOTBETCTBUM € yKasaHUsSIMU
obsA3aTensLHOro NPUNoXeHus 2.

OTKPbITbIE BOAOMNOHU3UTENbHbLIE CKBAXWHbI

2.10. OTkpbITble (coobuatomecs ¢ atMocdepor) BOAONOHU3UTENbHbIE
CKBaXWHbI crieyeT npeaycMaTpvBaTh, Kak MpaBuo, Afsi CHUKEHUS YPOBHS
(v Hanopa) nof3eMHbIX BOA, B HackanbHbIX nopogax ¢ koadduuMeHToM
dunbTpaumm He MeHee 2 M/CYT U BO BCeEX APYrMX Cnyyasx, Korga ux
3(pheKTMBHOCTE NOATBEPXKAAETCS OMbITHBIMW AAHHBIMMU.

211. Tlpn npoekTMpoBaHUM BOAOMOHU3UTENMbHbLIX CUCTEM cnegyeT
npegycmaTpmBaTth OTKPbITbIE BOAOMOHU3UTENbHbIE CKBaXWHbI B BUAE:

060pyaoBaHHbLIX HAacocamu;

CKBO3HbIX (PUMBLTPOB, Yepe3 KOTopble MOCTynawliMe B HUX MOA3EMHble
BOObl M3 BCEX NPOpEe3aeMblX UMW BOOOHOCHLIX CrOeB cOpacbiBaloTcs B
noa3eMHble BblpaboTkuy;

CaMOM3MUBAaKLLUXCH C M3NNBOM BOAbl YEPES YCThE;

BOZOMOrMOLWAKLWNX, C TMOMOLLbIO KOTOPbIX MOA3EMHble BOAbl U3
BblLLENEXALLEro crosi coOpachiBalOTCsl B HUXKENEXaLUUN.

2.12. CkBaxuHbl, 060pyaoOBaHHbIE HAcocamu, crnenyet npegycMmatpuBaThb
ONS  KOHTYPHbIX W JIMHEWHbIX BOAOMOHU3WUTENBHBIX CUCTEM, a Takke
NpoeKTNpoBaTb B BUAE OTAENbHO PaACMONOXKEHHbLIX BOOOMOHU3UTENbHbIX
YCTPOWCTB NpPU OTKPbITOM M NOA3EeMHOM paspaboTkax MeCTOpOXOeHUN
nornesHbIX MCKOMaeMbiX U B BUAE pacnpeferieHHbIX Mo Niowaau LaxTHOro
nonsi BOAOMOHU3UTENbHbLIX YCTPOWCTB NPU NOA3EeMHON pa3paboTke MonesHbIX
NCKOMNaeMblIX.

2.13. CkBo3Hble hunbTpbl cnegyeT npegycMaTpyBaTh ONA KOHTYPHbIX U
NVHENHBIX BOAOMOHU3UTENBHBIX CUCTEM, a Takke B Buae OTAENbHO
pPacnonoXeHHbIX UNU pacrnpefeneHHbIX Mo Mrowaaun LWaxTHOro nonsi BOAo-
MOHM3UTENMbHLIX YCTPOMCTB NpVM  MNOA3EMHON  pa3paboTke  MNOnesHbIX
UCKOMaeMbIX W MpU OTKPbITON pa3paboTke MeCTOPOXAEHUA MONe3HbIX
UCKOMaeMblX, Korga TEXHUYECKM BO3MOXHO M SKOHOMWYECKM OMNpaBAaHo
YCTPOWCTBO NOA3EMHbBIX APEHAXHbIX BbIpabOTOK.

2.14. BepTukanbHble CaMOU3NUBAKOLLIMECS CKBaXWHbl ANsl  CHATUSA
M30bITOYHOrO Hamnopa B HWKenexawmx BOLOHOCHbIX Crosx cregyet
npegycmatpuBaTth A4S NPefoXPaHEHUS OT HapyLUEHUS YCTOMYMBOCTU FTOPHbIX
nopoa 1 NpefoTBpaLLEeHMsT OMacHbIX MPOPbLIBOB HAMOPHbLIX BOA B OTKPbITbIE
UNn NoA3eMHbIE rOpHbIE BbIPaboTku.



3abypuBaHne CaMOM3NUBAIOLMXCS CKBaXKWH cregyeT MPOU3BOAUTL C
noBepxHoCcTU 3emnu, ¢ 6epm Ha GopTax kapbepoB (pas3pesoB), C NOAOLLBbI
OTKPbITbIX UMN NOA3EMHbIX BbipaboTok. CkBaXvHa AOMmKHa ObITb 3arnybneHa
B Haunbornee BOJOOOMNBHYIO 30HY BOLOHOCHOMO CrOsl, COAepXallero
HanopHbIe BOAbI.

2.15. [opu3oHTanNbHbIE CaMOU3NUBAIOLLNECS CKBAXMWHbI, YCTpanBaemble C
6epm Ha oTkocax, cnegyeT npedycMaTpuBaTh B NMOLOLLIBE BOAOHOCHbBIX CIOEB
BONM3M MX KOHTakTa C BOAOYMOPHBIMM  CMOSIMM MMM B MecTax
COCpPeAOTOMEHHOW punbTpaumMn aAns  npegoTtepalleHns  cyddo3nmoHHoro
BbIHOCa MOPO/Abl Yepe3 OTKOChI OTKPbITHIX BbIPABOTOK.

[Opu3oHTanbHble  CKBaXWHbI Ha  OTKOCax OTKPbITbIX  BblpaboTok
ponyckaetcs npegycmaTtpvBaTb Kak BCromMoraTtenbHoe Cpeactso  Mpu
Hapy>XHOM BOAOMOHU3WUTENbHON CUCTEME W3 CKBaXWH, 060pyaoBaHHbIX
Hacocamu, U 13 CKBO3HbIX PUNbTPOB (MK MPY NPOTUBOUNLTPALIMOHHON
3aBece) , a TaKKke B KayeCcTBe OAHOMO M3 OCHOBHbIX CPeACcTB Ans
nogaepXaHusi CO CTOPOHbI MOCTOSIHHBIX GOPTOB BbIPAGOTKM MOHWMXEHHOIO
YPOBHA MNOA3EMHbIX BOA, AOCTUFHYTOrO C MNOMOLbLIO APYrnx CpeacTs
(Hanpumep, OTKPLITOro BOAOOTNMBA).

2.16. B npoekTte cregyeT npegycMmatpuBaTtb MpUMeHeHuWe B MOA3eMHbIX
BblpaboTkax CaMOMU3NMBAILLMXCA CKBaXWH (BOCCTalOLLMX, HUCXOAALWMX UMK
FOPM3OHTanbHbIX — B 3aBMCMMOCTM OT FMOPOreoniornyeckmx yCnosuin) Ans
ycuneHns ppexHupylowenn cnocobHocTn camow BblpaboTku, a Takke Ans
BOJOMOHWXEHUSI B BOAOHOCHbBIX NMOPOAAX M CMOsX, OTAENEHHbIX OT BblpaboTku
BOAOYMOPHbLIMY NPOCIIONKaMM 1 CIOSIMU.

2.17. Tpwv ropu3oHTanNbHOM 3areraHnM BOAOHOCHBIX CIOEB AomnyckaeTcs
npegycmatpuBaTb  MCMONb30BaHWe AN BOAOMOHWKEHUS  MyYeBbIX
BOA03ab0opoB, COCTOALMX U3 LUAXTHBIX KONOALUEB C YCTAHOBMEHHbIMU B HUX
Hacocamn, 1 3abypuBaeMblXx W3 KOMOALEB IyyeBblX (paguarnbHbIX), Kak
NpaBumo, rOpW3OHTanbHbIX (@ MpUM HEOBXOAMMOCTM — W HaKMOHHbIX)
CaMOU3MMBAIOLLMXCS CKBaXMH.

2.18. Boponornowatowme ckBaxuHbl criegyeT npegycmatpusBaTb npu
3aneraHnM BOAOMPOHMULL@EMOrO Criosi, MMEIOLLEro BbICOKYK MOTIOLLAoLLYO
CNocobHOCTb, HMXe OCYLLaeMOoro Crosi.

UrnmoounbTPbI

2.19. B coctaBe BOOOMOHMU3UTESIbHLIX CUCTEM OTKPbITHIX U MOA3EMHbIX
BbIpabOTOK crieayeT NPUMEHSITb UrMoMUnbTPbI:

nerkMe, He uUMewWMe  WUHAMBUAYaNbHbIX  BOAOMOABLEMHUKOB U
COEeAMHSAILLUMECS C LIEHTPanbHOW HACOCHOW CTaHuuen obwmm (ans rpynnbl
nrnodunbLTPOB) BCACLIBAOLLMM KOMMEKTOPOM;

9KEKTOpHble, CHabXeHHble KaXAbli WHAMBUAYANbHBIMW HKEKTOPHLIMU
BOAONOABEMHUKAMU U COEOMHEHHbIE C LEHTPanbHOM HACOCHOW CTaHuuewn
obwum  (ana  rpynnbl UrMOMUNLTPOB)  HAMOPHBIM M BOAOOTBOAALLMM
BOJOBOAAMM;

BaKyyM-KOHLIEHTpU4eckne, CcHabxeHHble Kaxabli  WHAMBMAYaNbHbIMU
IKEKTOPHbIMW ~ BOAOMOABEMHMKAMU W COEAVHEHHble C  LeHTparbHON
HacoOCHOW CTaHUMeln HanopHbIM 1 BOAOOTBOASALLMM BOAOBOAAMMU.

2.20. Jlerkue UrnounbTpoBbIE  YCTAaHOBKU (rpaBuTaLuMoOHHOrO
BOAOMOHWXeHusa (Tuna JINY) cnegyeT NpUMeEHATbL B OCHOBHOM B COCTaBe
BHYTPVKapbepHbIX CUCTEM 3almThl (@ Npu He0BXOAMMOCTN — U B MOA3EMHbIX
BbipaboTkax) npu Tpebyemon rnybrHe NOHMKEHUS] YPOBHS NMOA3EMHbIX BOA A0
4-5 M (Mnu Ha Gonbluyo rMyOUHY — C MPUMEHEHMEM SIPYCHbIX CUCTEM) B
ropHbix nopogax ¢ koadduuuentamm cdunstpauum 5 — 50 m/cyt — 6Ges
00CbINKM BOKpYr urnodunbtTpoB, 2 — 5 M/CyT — C necyaHo-rpaBUNHON
06CbINKON BOKPYT NrModUbTPOB Ha BCHO BbICOTY BOJOHOCHOIO CHOS.

2.21. Jlerkne nrnoUNbTPOBbIE YCTAHOBKW BaKyyMHOro BOZAOMOHWMXEHUS
(tvnos YBB, YB3M u gp.), 3XeKTopHble UrnounbTpoBbLIE YCTAaHOBKU (TuMa
OW) n ycTaHOBKM C BaKyyM-KOHLEHTPUYECKMMMU BoOJOMpueMHukamu (Tuna
OBBY) cnenyet npuvmeHATb, kak nNpaBuno, Ans BOAOMOHWXEHUS B TFOPHbIX
nopogax ¢ kKoadduuneHToM punbTpaumm meHee 2 mM/cyT.

2.22. B npoekTe cnegyeT npegycMmatpvBaTb MOrPY>XEHUE nerknx wu
9XKEKTOPHBIX UrModUNLTPOB, Kak NPaBuo, rmapaBninyecknM cnocobom; npu
HeobXoAMMOCTN NepeceveHns NErkUMM N DKEKTOPHbIMU  UrMopUnbLTPaMm
TPyAHOpasMbIBaeMbIX MOPOA U BO BCEX CryvasiX MOrpyxeHus B OCyllaemyto



TONWY BaKyyM-KOHLIEHTPUYECKMX BOAOMPUEMHUMKOB ANS  HUX criegyet
npegycmatpueaTtb BypeHne CKBaXuH.

B kavectBe matepuana o6CbinkM WrmounbTPoOB crneayeT MPUMEHHATb
necok ¢ Yactuuamm gnametpom 0,5-2 mm.

2.23. Pa3smelleHne urmodunbTpoB crnegyet nNpoekTupoBaTb B Buae
KOHTYPHbIX UMW MTMHENHBIX CUCTEM.

2.24. Tlpn NPOEKTMPOBaHUN UrMOMUNBLTPOBLIX CUCTEM Ans paboTbl B
YCNoBuAX OTpuUaTeNbHbIX TEMMepaTyp BO3dyxa crnegyeT npegycMaTpuBaTth
yTenneHne TpybonpoBOAOB N HACOCHBIX CTaHLMNA.

2.25. Tlpmu NPOEKTUPOBAHUN 3MEKTPOCHAGXEHNsT  UrMOoUNbTPOBbLIX
YCTaHOBOK HeobOxoauMmo cobniogate Te ke TpeboBaHus, 4TtO M Ans
CKBa)XWMHHbIX HAcOCOB (CM. 06A3aTenbLHOE NPUNoXeHue 2) .

OPEHAX

2.26. B npoekTax cucTeMm 3aLuTbl rOPHbLIX BbIPabOTOK OT NOA3EMHbIX
BOA, cnegyeT npegycMaTpuBaTb MPUMEHEHME NNacToBbIX, TpPaHLIEWHbIX,
TpybyaTbiX OpeHaxen W MoA3eMHbIX APEHaXHbIX BbIpaboTOK (ranepemrHbix
OpeHaxen).

2.27. TnacTtoBble ApeHaxu criegyeT npegycMaTpmBaTb B OTKPbITbIX
BblpaboTkax Ans npefoTBpalleHnsi cydpdO3nMOHHOIro BbIHOCA U pa3pyLleHUst
FOpHbIX MOPOA, Korga Hemnb3si WM 9KOHOMUYECKM HelernecoobpasHo
NOMHOCTbIO NPeAoTBPaTUTL BbiCAYMBaHME MOA3EMHbLIX BOA Yepe3 OTKOChI, a
Takke AN APeHMPOBaHUS BHYTPEHHMX OTBasoB.

HeobxoamMmocTb OpeHaxa OTBanoB W ero KOHCTPYKTMBHOE peLleHue
yCTaHaBNMBaKOTCA COBMECTHO C PELLEHMEM TEXHOMOIMU OTBanoobpa3oBaHus
W opraHu3auMen MNOBEPXHOCTHOrO CTOKa, C Y4eTOM XapakTepa nopoa B
OCHOBaHWK OTBAroB W APYrMX MECTHbIX YCIOBUN.

2.28. TpaHLweHble ApeHaXW (OTKPbITbie TPaHLLIEN U KaHaBbl) 4OMYyCKaeTCs
NPUMEHATL B KAYECTBE HapPYXXHbIX BOAOMOHM3UTENbHLIX YCTPOUCTB (B
OCHOBHOM JIMHENHbIX) @ BEPXHWX BOAOHOCHBLIX CrOsX, B BWAE nepeaoBblX
TpaHWen - Mpu BCKPbITUM MECTOPOXAEHUS OTKPbITbIM criocobom 6e3
Hapy>XHbIX BOLOMOHU3UTENbHbLIX YCTPOMCTB M B BuAa KaHaB Ha Oepmax
(nnowankax) 6opToB Kapbepa (pa3pesa).

KaHaBbl Ha Gepmax BHyTpW kapbepa (paspesa) cnegyeT OgHOBPEMEHHO
Mcnonb3oBaTbh ONA OTBOAA MOBEPXHOCTHbIX BoA. CeyeHue kaHaB [AOIMKHO
yAOBMNETBOPSTL TpeboBaHWsAM pasa. 5.

Bogay, cobupatollytocsi B TpaHLUesix U kaHaBaxX, Heobxooumo OTBOAUTL
camMOTeKOM 3a npefenbl KapbepHOro nons K Mecty cbpoca pyAHWYHBIX BOA
UNn K KapbepHbIM BOAOCOOPHMKaM MO BHYTPUKApbEPHOW BOAOCTOYHOW CETHU.

2.29. TpybuaTtbii gopeHax crnegyeT npegycMaTpuBaTb MpU NPOTSXEHHOWN
no cpoHTy BopTa kapbepa (pa3pe3a) NMHUM BbiCAYMBaHUSA MOA3EMHbLIX BOA
Ha OTKOCbl B MaroyCTONYMBbIX MOPOAAX, 3anerarLmx Hag BO40YMOPOM.

Tpybuatbii apeHax HeobxoauMmo BpesaTb B BOAOYMOPHbIE CMOU, C TEM
4YTOObI NOMHOCTLIO NEPEXBATUTL NOTOK NOA3EMHLIX BOA Haj, BOOOYMNOPOM.

2.30. T[logsemHble [peHaxHble BblpaboOTKM (ranepenHbln  OpeHax)
NPOXOZHOTO M MOMYNPOXOOHOTO CEYEHUN crnefyeT MNpUMEHATb  ANns
HenocpeacTBEHHOTO APEHMPOBAHUS OKpYXKatoLLel MX TOMLWM nopoa unu ans
BOAOMOHWKEHNS B BbllLE- N HWXenexalimx BOOOHOCHbBIX CMOSX C NMOMOLLbIO
CKBO3HbIX  (unbTpoB U 3abypuBaembix U3  cammx  BblpaboTok
BOLOMOHU3UTENbHBIX CKBaXWH, paboTalolimx kak camouanuBalomecs wunu
Kak BakyymHble (cm. n. 2.32), a npu HeobxogumocTu u obopyayembix
WHAMBUAYaNbHBIMWU HaCoOCaMu.

Mpu nogsemHor paspaboTke MNOMEe3HbIX MCKOMaeMbiX [OMnyckaetcs B
KayecTBe ApeHaXHbIX NpeaycmaTpuBaTb WCMONb30BAHME OCHOBHbBIX FOPHbIX
BbIpaboTOK, B KOTOPbIX AN 3TOr0 AOMKHbI ObITb 3anNpOEKTUPOBaHbI KaHaBKM
UNn NOTKN ANSA CTOKa BOAbI.

B nogsemHbIX OpeHaxHbIX BblpaboTkax (M B OCHOBHbIX BblpaboTkax,
MCMonb3yemblX B KavyecTBe ApPEHaXHbIX) criefqyeT npedycmatpuBaTb XOOKW
ans  cOOMKkM CO CKBO3HbIMU UnNbTpamMu UM HAUWKM Ans  3abypuBaHus
BOAOMOHU3UTENbHbIX CKB&XWH, €CNIN NPOEKTUPYETCHA MX MPUMEHEHNE.

Mop3emHble OpeHaxHble BbIpabOTKM [AOMycKaeTcs NPOeKTMpoBaTb AN
3alUMTbl KaK LUAXTHOro, Tak M KapbepHOro rorns, NpUMEHsi UX BO BHELUHWX
(KONbLUEBbIX,  HEMONHOKOMbLEBLIX W JIMHENHBLIX)  BOLAOMOHU3UTENbHbLIX
cucTemMax wunu pacronaras B BMAE CUCTEMATUYECKOrO [ApeHaxa Huke
OTKPbITbIX BbIPAOOTOK MMM B CUCTEME FOPHbIX BbIPAOOTOK LLIAXTHOrO MOrs.



B noasemHbIX ApeHaxHbIX BblpaboTkax, B KOTOPbIX OyayT Npou3BoauTbLCA
aKcnnyataumoHHble paboTbl (Haa3op 3a CKBO3HbIMU bunbTpamu, GypeHne
BOCCTaIOLLMX CKBaXWH U T. M.) crneayeT npedycMmaTpusaTth CUrHanusauuo Ans
OMOBELLEHUST HaxOAsAWMXCA B HUX fOAer B Cnyyae asBapum B cuUCTEME
BOOOOTNMBA M NpU HeobXxoaumocTu TenedoHHY0 CBA3b C AMCNEeTYEPCKUM
MYHKTOM.

Mpy npoekTMpoBaHUM ApeHaxHbIX BbIPAbOTOK Heobxoammo cobnojaTb
TpeboBaHusa CHul1 11-94.80.

BAKYYMHOE BOAOMNMOHWXEHUE

2.31. BakyymHOe BOAOMNOHWXEHWEe crnedyeT npegycMmaTpmBaTb Ans
CHWKEHUS1 YPOBHS MOA3EMHbIX BOA B FOPHbIX Mopofdax ¢ koadduumeHTamu
dunbTpaumm 0,1—2 M/CyT 1 AN MOMHOro nepexeaTta MPUTOKa MOA3EMHbIX
BOZ K FOPHbIM BblpaboTkaM (MOHWXeHUst 4O BOOYNopa).

2.32. BakyymMHOe BOJOMOHWXEHWE  crnegyeT  MNpOeKTUpoBaTb C
NMPUMEHEHNEM BaKyyMHbIX CKBaXXMH C MOTPY>XHbIMW Hacocamu, 3XEKTOPHbIX
nrnodunnbLTPOB, BaKyyM-KOHLLEHTPUYECKMX CKBaXXMH n nerkux
UrNOUbLTPOBLIX  YCTAHOBOK  BaKyyMHOrO  BOLOMOHMXEHUHA, a Takke
3abypvBaembIX U3 MOA3EMHbIX BblpabOTOK BOOOMOHWU3UTESNbHBLIX CKBaXKWMH C
MOAKMIOYEHNEM K HMM arperatoB W KOMMEKTOPOB YCTaHOBOK BaKyyMHOrO
BOJOMOHWKEHUSI UM APYTUX BaKYYMHbIX CUCTEM.

2.33. lpn npoeKkTMpoBaHWM BaKyyMHOTO BOLOMOHWXEHWA cnepyeT
YyYMTbIBaTb MOBLILUEHHYIO OMACHOCTb BbIHOCA B CKBaXMHbl U UrMOMUAbLTPSI
MenKMX YacTuL, U3 OCyllaeMblX FOpHbIX MOpoAd W npedycMaTpuBaTh BO BCEX
Ccrnyyasix necyaHo-rpaBUMHYIO  OOCLINKY (uNbTPOB, YAOBMETBOPSIOLLYIO
TpeboBaHuAM ob6s3aTenbHOro NPUOXeHUs 2, C MpPUMEHEHWeM Mpu
HeobXx0AMMOCTMN KOP3NHYATBIX U KOXYXOBbIX (DUNbTPOB.

2.34. OunbTpbl CKBaXWH B OTKPbITbIX FOPHbLIX BblpaboTkax Ans
npegoTBpalleHnss YpesmepHO 6onbLIOro MOCTYNfeHWs Bo3gyxa criegyet
pa3MelLaTb Ha PacCTOSHUW OT OTKOCOB HE MeHee TOSLMHbI OCyLlaemMoro
crosi, Mpu cooTBeTcTBYIOLWEM OBOCHOBaHUM 3TO PacCTOsSIHUE MOXeT OblTb
COKpalLLeHo.

Okono BepxHWx ydyacTkoB HagdunbTpoBelX TPY6 cnedyeT ycTpamsaTb
TaMMOHbI U3 YMIIOTHEHHOTO CNabonpoHNLAEMOro rpyHTa (CYrnNHKOB, MNH).

2.35. [lpn npoekTMpoBaHWM BaKyyMHbIX CWUCTEM [Anfs  CO3[AaHus
TpebyeMoro MOHWKEHNS YPOBHSA MOA3EMHbIX BO4 B Cryyae 3aneraHus
Bodoyrnopa, O6nM3Kkoro K MNoAoLwBe rOpHOM BbIpaboTkW, M ANS MNOMHOro
nepexsaTa NPUTOKa MOA3EMHbIX BOA K COBEPLUEHHbIM MO CTENeHN BCKPbITUSA
BOAOHOCHOrO  cros  BblpaboTkam  unbTpel  criegyeT  pasmellatb
HernocpeACTBEHHO Y KPOBMW BoAoyMopa.

Mpy Heo6x0AMMOCTN CHUXKEHWS HAMOPOB B BOJOHOCHBIX CMOSIX CIIOMCTOWN
TOMWM MNW AN NOMHOro MX OCYLUEeHWs B 30He, NnpuneraroLlen K BolpaboTke,
dunbTPbl  CKBaXMWHbI criegyeT pasMellatb B npedenax BCeX CroeB,
noAanexalumx oCyLUEHUIO.

2.36. Cuctembl U3 BaKyyMHbIX CKBaXUH B OQHOPOAHOM BOAOHOCHOM Crioe
cnepyeT npegycmartpusatb nNpu TpebyeMOM CHUXEHUW YPOBHS MOA3EMHbIX
BoA A0 20 m. lMpu CNOMCTOM CrOXEHUN OCyLIAeMOWn TonwmM (Hanvumm B Hem
psga BOAOHOCHBIX CroeB, pa3obLueHHbIX BOAOYNOPHBLIMU CrOosSiMK), a Takke B
3aKPbITbIX (OrpaHNYEHHbIX HEMPOHULAEMBIMU KOHTYpamm) Cnosix JomnyckaeTcs
NPUMEHATb BaKyyMHbI€ CKBaXWHbl rnybuHon o 100 m 1 6onee.

2.37. MyHUManbHbIA ypOBEHb BOAbI B BaKyyMHOW CKBaXXWMHE [OOSMKEH
obecneymBaTb 3aTONMNeHWe Hacoca, AOCTaTo4YHOe Ans ero paboTbl 6e3 cpbiBa
OTKa4ku, B COOTBETCTBMU C TpeboBaHMAMM 3aBOAA-U3roTOBMTENS U C y4ETOM
BaKyyma Hag AMHaMW4YecKuM YpOBHEM BOAbl B CKBaxuHe. MakcumanbHbIn
YPOBEHb AOIMKEH COOTBETCTBOBaTL MPOEKTHOMY Hanopy B CKBaXWHe.

2.38. YCTaHOBKM C 3XKEKTOPHbIMW  uUrnounbTpamu  JonyckaeTcs
npegycmatpvBaTb B MpOeKTe AN BaKyyMHOrO BOAOMOHWXEHUS  Mpu
MOHWKEHNN YPOBHS NOA3EMHbIX BOA A0 12M (npu Hagnexaiiem o6ocHOBaHWUK
— 00 20 M), cunTas OT YPOBHSA MOHTaxa YyCTaHOBKMW.

2.39. YCTaHOBKM W13 BaKYyM-KOHLIEHTPUYECKMX CKBaXMH C KEKTOPHBLIMU
BOAOMNOABEMHUKAMM criedyeT npeaycmaTtpvBaTb 41 OCYLUEHWUS CIIOUCTbIX
TOMW,  MNpeAcTaBleHHbIX  BOAOHOCHBIMW  CMOAMW,  pasobLieHHbIMM
CYIMUHWUCTBIMW UMW TAWHUCTBIMK  NpOCnoAMW, B npegenax rnyouH
BoAoOMOHWeHust 4o 20 m.



2.40. Jlerkme urnounbTPOBbIE YCTaHOBKM BaKyyMHOro BOLOMOHWMXEHUS
criegyeT npegycmaTtpuBatb AfS  OCYyLIEeHUss Ge3HamnopHbIX W HaMOPHbIX
BOJOHOCHBIX CMOEB NPU MOHWXEHUN YPOBHHA MOA3EMHbIX BO4 A0 6—7 M oT
YPOBHA MOHTaxa YycTaHoBku. [lpy HeoOXOoOMMOCTM MOHWXEHUSI YPOBHS
NoA3eMHbIX BoA, Ha BonbLuyto rnybuHy AonyckaeTcs NpoeKkTUpoBaTh SPYCHbIe
BOJOMNOHN3NTENbHbIE CUCTEMbI C UCMOSIb30BaHNEM YCTaHOBOK Tuna YBB.

YcTaHOBKM BakyyMHOro BOAOMOHWXKEHWS AonyckaeTcsa npegycMaTpusath B
KayecTBe BCNOMOraTenbHOro CpeAcTBa Npu BCKPbITUM OTKPbITBIX BbIPAOOTOK U
ans otbopa BOAblI M BO3dyxa U3 CKBaXWH, 3abypvBaeMbiXx M3 MNOA3EMHbIX
FOPHbIX BbIpabOTOK.

2.41. [pn npoekTUpOBaHUM OCYLUEHUS MNEeCHaHO-TMMHUCTBIX nopos C
koappurumeHTom cuneTpauumn Ao 2 M/CyT ANvHY MrModunbTPOB YCTAaHOBOK
TMna YBB cnegyeT npegycmatpuBatb He ©Oonee 7,5 M, B nopogax c
koadppruneHToM punbTpaumm cebiwe 2 m/cyT —8,5-9 M.

2.42. PacyeT BaKyyMHOrO BOJOMOHWXEHWUS HEOOGXOOAMMO NPOM3BOAUTL C
y4eTOM HeycTaHoBMBLLENCS dnnbTpauum BoAbl NPy NOCTOSAHHOM Hanope.

MpuToK BO3dyxa K CkBaXuHe (MrnmodwmnbTpam) AornyckaeTcs onpefensTb
no oopmynam ycTaHOBUBLLENCS ero ounbTpauum.

HABJTIOOATENbHBLIE CKBAXWUHbI

2.43. lpn npoeKkTMpoBaHUM pasMelleHns HabnwogaTenbHbIX CKBaXMWH
HeobX0AMMO Yy4MTbIBaTb, YTO HAOMNIOAEHNS 3a PEXUMOM U XapakTepucTukamu
NoA3eMHbIX BOA [AOIPKHbI OXBaTblBaTb BCH TEPPUTOPUIO, Ha KOTOPOW
BO3MOXHO BMMSHWE BOAOMOHWXEHUS B TEYEHMe BCEero pac4eTHOro cpoka
3KCnnyaTaunm MeCTOPOXAEHNS.

2.44. Tlpn HanuMuuu B panoHe HabniAEeHUn HECKONbKUX OCyLlaeMbIX
BOAOHOCHbIX CroeB HabnpaTenbHble CKBaXWHbI, OTAENbHblE NbEe30METPbI
UNM [aTyuknm YPOBHA HeobXxoaMMO  mpedycMmaTtpvBaTb BO BCEX CMOSX.
CnepnyeT npegycMaTpyBaTh HapYXXHYH U30MSAUMIO KaXaoro nbesoMmeTpa (unm
JaTtyvka YpOBHs1), YCTAHOBMEHHOIO Ha OMpedeneHHoN OTMETKe, OT OpYyrux
FOPU3OHTOB M BOOOHOCHBLIX crioeB. [lomkHa GbiTb obecneyeHa BO3MOXHOCTb
otbopa npo® NOA3eMHbIX BOA Ha XMMWYECKUA aHanu3 C pasnuyHbiX Mo
BbICOTE YPOBHEWN BOJOHOCHbIX CIOEB.

2.45. HabniopgatenbHble CKBaXWHbI criedyeT npegycMaTtpuBaTb BO BCEX
pacyeTHbIX TOYKax, rae MOHWXKEHUE YPOBHS NMOA3EMHbIX BOA MPUHMMAIoch B
Ka4yecTBE UCXOAHOW BEMNWUYMHbBI MW ONPeaensiniocb pacyeToM.

HabniopaTteneHble CKBaXWHblI crefyeT pa3mellatb Ha yyactkax ¢
XapaKkTepHbIMU TMAPOreosiorMyeckMMm yCnoBMsIMU, YYUTbIBAs pacnonoXxeHne
WCTOYHUKOB 3arpsi3HEHUS (XBOCTOXPaHWUMWLL, rMapooTBarnoB v Ap.), NUTaHWs 1
pasrpy3ku (MoOBEPXHOCTHbLIX BOAOTOKOB, BOAOEMOB U Ap.) NOA3EMHbIX BOA.

Mpu OTHOCMTENLHO MPOCTLIX FMOPOreosIorMYECKMX YCIOBUSIX JonycKaeTcs
pasmewiatb HabniogatenbHble CKBaXWMHbI NO  cTBOpam (nydam). Jlyum
HabrrogaTenbHbIX CKBaXWH criefyeT HasHayaTh:

npu nonorosanerarLLimMx BOOOHOCHBIX CMOSAX — MO HanpaBMneHWo NoToka
M B KPecT MnoToka (NpMpoAHOro), B HanpaBneHun Haubornee BepOSITHbIX
obnacten nNUTaHWst U COCEAHMX CUCTEM BOOOMOHWXKEHUS (BOAOCHaOXeHwus,
BOAOOTNNBA);

npu KpyTonagatoLmnx BOAOHOCHBIX CIOSIX — MO NPOCTUPaHWUIO U B KpPecT
NpoCTUpaHWUs CMOEB, B HamnpaBNeHWM BEPOATHbIX WCTOYHWMKOB MUTaHWUS W
COCeaHMX CUCTEM BOAOMOHMKEHMS (BOOOCHabXeHUs, BOOOOTNMBA);

Npu MNPOTSXKEHHbIX (MWHENHBIX) CUCTEeMax — MNEepneHaNKYNApHO Ocu
CUCTEMBI.

B MNPOEKTe KOHTYPHOW  BOAOMOHU3WUTENBLHOW  CUCTEMbI  cregyet
npegycmatpvmBatb He MeHee [ABYX fydyell HabnopgaTenbHbIX CKBaXWUH W
NpUHMMaTb He MeHee [BYX CKBaXWH Ha Iyye, M3 KOTOPbIX OAHA — Ha
KOHTYpe, a BTopasl - BHE ero B BbIOpaHHOW pacyeTHOW TOYKeE.

Mpu Gonblumx pasmepax 30Hbl BAUSIHUS KOHTYPHOW BOOOMOHU3UTENBHOM
CUCTEMbl YMCIO CKBaXWMH Ha fnydye B WHTepecyloLweM BOAOHOCHOM Croe
cnepyeT NPUYHUMAaTh OT TPexX A0 NATW, pacnonaras nepeyko Ha KOHTYype.

3. BOOOOTNUB U3 NIOPHbLIX BbIPABOTOK

3.1. B npoekTax cucTeM 3aliuThl crieayeT npedycmaTpuBaTh YCTPOWCTBO
HaCOCHbIX CTaHUMWiA AOnsl OTKaykv BOAbl HEMOCPEACTBEHHO U3  TFOPHbIX



BblpaboTOK, KOrga HEeBO3MOXHO  MNU  HelernecoobpasHo  OTBECTU
MOCTYNatoLLYI0 B HUX BOAY CaMOTEKOM.

3.2. T[lpn npoekTMpoBaHuW criegyeT pasnuyaTb HOPMasbHbIN U
MaKCMMasbHbIA MPUTOKM K HACOCHBLIM CTaHLIMSIM.

HopmanbHbI NPUTOK K HACOCHLIM CTaHUMAM craraeTcs u3 nputoka
NMOA3EMHbIX BOA, OMNPeAensemMoro Ha OCHOBaHUW MAPOreosiormM4ecknx
pacyeToB, U CUCTEMATUYECKM pacxodyeMOlN B ropHbiX BbipaboTkax BOAbl Ha
TEeXHonornyeckne 1 GbIToBbIE HYXAbI (NbINENoAaBneHne, rMApPOMeExXaHn3aLnto
nap.) .

MakcumanbHbIi  MPUTOK K HAacOCHbIM  CTaHUMSAM  onpegensercs
CYMMMVPOBaHWEM BENNYUH HOPMarbHOrO MNPUTOKA W OMNpeaensemMoro B
COOTBETCTBMM C YyKasaHusiMu pasd. 5 nputoka NOBEPXHOCTHbIX BOA,
obpasylolmxcss 3@  cYeT  aTMOCEpHbIX  OCAOKOoB,  BbinagaroLmx
HenocpeacTBEHHO Ha MoLlaab Kapbepa Uin LWaxTHOro nons.

3.3. HacocHble cTaHUUM C CyMMapHOM MOLLHOCTbIO pabodero wu
pesepBHbIX Hacocos cBbiwe 100 kBT cneayeT NnpoekTnpoBaThb, Kak Npasuno, B
6rioke ¢ aNeKTpPOonoACTaHLUMAMM.

3.4. B npoektax cnegyeT npedycMaTpvBaTh [MNaBHble, Y4acTKOBbIE U
nepekayHble HacOCHble CTaHuMW, a Ha nepuod WX CcTpouTenscTBa —
BpemeHHble. Kpome Toro, Heo6xoanmo npeaycmaTtpuBaTth nepeaBukHbIE Unu
NepPEHOCHbIE HACOCHbIE YCTAHOBKM OIS UCMOMb30BaHNst UX B NpU3abonHbIX 1
Opyrux Mmectax no mepe HeobxoaMmMocCTy.

3.5. HanopHble TpybonpoBoAbl AOMKHbLI ObiTb paccyMTaHbl Ha MOMHYHO
NPON3BOAUTENBHOCTb HACOCHOW CTaHLUN.

B npepenax ropHbix BblpabOTOK ANl HACOCHbLIX CTaHuui cnegyet
npegycmartpusaTtb, Kak NpaBuno, He MeHee OBYX HamopHbIX TPy6onpoBOAOB.
OaonH  HanopHbI  TpybonpoBoA  gomyckaeTca  npegycmartpuBatb — Anis
Yy4aCTKOBbIX HACOCHbIX CTaHUWIA, a Takke ANSA rMaBHOW KapbepHOW HacOCHON
CTaHLMK B CIy4aB BO3MOXXHOCTW NOATOMNMEHNS HXKXHETO FOPU30HTA.

Mpu Hanmumm 6Gonee opgHOro HamnopHoro TpybonpoBoga oOTKayka
HOpMarnbHOro MpPUTOKa AOMKHa obecnevmBaTbCs MPU OTKITHOYEHUN OHOMO U3
HUX.

3.6. PasmelleHne Ha HanopHbIX W BcacbiBalOWmMxX TpybonpoBoaax
3anopHON apmaTtypbl [OMKHO obecrneyvBaTb BO3MOXHOCTb 3aMEHbl WK
peMoHTa mnboro M3 HacocoB, OOpaTHbLIX KranaHoB, a TakkKe OCHOBHOW
3anopHON apmatypbl ¢ obecneyeHneM HenpepbIBHOW OTKaYkM HOPMarbHOro
npuToKa 1 paboTbl KaXXOoro Hacoca Ha Nobor HanopHbI TPYHGONPOBOA.

CkopocTb BOAbl BO BCacbiBalOLEeM M HanopHoMm TpybonpoBopax, Kak
npaBuIo, He JOIMKHA NpeBhbIlaTh COOTBETCTBEHHO 1,5 1 3 M/c.

3.7. Tlpu npoekTupoBaHWM BOAOOTIIUBHbLIX COOPYXEHUA cnegyet
NPUMEHATb TEXHONOrM4yeckMe cxembl U obopyaoBaHWe, MNo3BoOMsOWMe
MEXaHU3MpoBaTb MOHTaXHble paboTbl U OYUCTKY eMKOCTEN (BOAOCOOPHUKOB,
ocBeTnutenen, 3ymndos, KaHaBoOK 1 T. M.).

BOOOOTIINB U3 OTKPbITbIX BLIPABOTOK

3.8. B npoekte p[omkHO ObiTb NPeLyCMOTPEHO YCTPOWCTBO CETU
BOAOCTOKOB M COPOCHbLIX NUHUIA Ans cbopa M OpraHn3oBaHHOrO OTBOAA
MocTynawwmx B BblpabOTKM MNOA3EMHbIX W MOBEPXHOCTHbIX BOA K
BOgoCOOpHMKaM M 3ymncdaM Yy HacoCHbIX CTaHUuii. BogocTokn n cOpocHble
NVMHUN JOIMKHbI ObITb paccyMTaHbl Ha MaKCMMarbHbIA NMPUTOKU U OTBEYaTb
TpeboBaHunam pa3sg. 5.

3.9. MaBHble HaCOCHble CTaHUUKM (CTAuMOHapHble WNKU MnaBy4vMe) ¢
BOOoCOOpHMKaMy crneayeT pacrnonaraTb C y4eTOM MOrOPU3OHTHbLIX MPUTOKOB
NoA3eMHbIX BOA, Mrowagn Bogocbopa NoBEpPXHOCTHLIX BOA M obecneyeHus
MWHMMAanbHbIX 3aTpaT Ha BOAOOTIMB.

3.10. Y4yacTKOBble HaCOCHble CTaHUMKU (CTauMoOHapHbIE, MepenBWKHbIE,
nnaeyyne) ¢ BogocOopHMKaMu, OTKauMBalLlimMe BoAYy HEnocpeaCcTBEHHO BO
BHELLHVE BOAOOTBOASLUME YCTPOMUCTBA UMM B BOAOCOOPHMKM [MaBHbIX
HaCOCHbIX CTaHLUUiA, cneayeT NpoekTupoBaTh AN 06CnyXMBaHUsl OTAENbHbIX
y4acTKOB Kapbepa (pa3pesa).

3.11. NepeaBwxHbIE UMM NEPEHOCHbIE HACOCHBIE YCTaHOBKM C 3yMndhamum
Jonyckaetcss npegycMaTpvBaTb  ANs  OTKAYKM  BOAbl U3 OTAENbHbIX
N30NMPOBAaHHBIX Y4aCTKOB BbIpabOTKM.



HeobxoamMmMocTb nepekayHbIX HacOCHbIX CTaHUUA B Kapbepe (paspese)
ycTaHaBnuBaeTca npu Bblibope obLien CxXxembl KapbepHOro BOO4OOTNMBA U
BbINOSIHEHUUN COOTBETCTBYHLLUNX TEXHUKO-OKOHOMUYECKNX PacyeTOB.

3.12. BmecTumoCTb KapbepHblIX BOAOCOOPHMKOB, ANsi KOTOPbIX MO
BO3MOXXHOCTU Heob6XoOUMO MCMOMb30BaTh BbIpabOTAHHOE MPOCTPAHCTBO, Y
rMaBHOM W KaXKOOM YYaCTKOBOM HACOCHbIX CTaHUMWA [OIDKkHa OblTb, Kak
npaBuno, paBHa 0ObeMy pacyeTHOro CTOKa C COOTBETCTBYOLUEN
BogocbopHoli nnowaau (cm. pasg. 5) 3a BblueTOM ob6bema  BOAb,
oTKauyMBaeMon 3a BpeMsi HanomnHeHnsa BogocbopHuka.

B cnyyae HEBO3MOXHOCTW BLINOSHEHUSA 3TOro TpeboBaHUSA B MpOeKTe
OOMKHbI BbITb NPEAYyCMOTPEHbI HEOBXOAMMbIE MEPOMPUSTUS, NO3BOMNSAOLLNE
BPEMEHHOE 3aTOMMEHME HWKHUX paboymx rOpU3OHTOB, M BOAOCOOPHMKM
BMECTMMOCTbIO, pPaBHOM HE MeHee YeM 3-4acoBOMY HOPMaslbHOMY MPUTOKY.

Bmectumoctb 3ymngoB crnegyeT npuHUMMatb He MeHee 5-MUHYTHOM
MaKcumarbHOWM NogaYy ogHOro M3 HacoCOB.

B BopocbopHuKkax [omkHbl OblTb NpegycMOTPEeHbl OTCTOMHWKM  ANs
OCBETNEHNS BOAbI U BO3MOXHOCTb X NEPUOANYECKONA OUYUCTKMU.

3.13. KapbepHbIli BOOOOTNIMB B KayecTBE OCHOBHOIO CpeacTBe 3aliuTbl
Kapbepa (paspes3a) [onyckaeTcs npedycmartpueatb npu  cobniogeHun
TpebosaHui nn. 3 10.— 3.12 B cneayoLwmx crnyyasx:

B CKanbHbIX M MOMycKanbHbIX MOpoAdax, Korga opraHusauus cbopa u
yAaneHvus nocTynalwmux B BbipaboTKy MNOA3EMHbIX BOA4 HEe Bbi3biBaeT
OCMOXHEHWA  NpWU  MPUHATBIX ~ MeTogax W cucteMax  paspaboTku
MECTOPOXAEHUS;

B HackarnbHbIX MOpoAax B Mepuod CTPOUTENbCTBA UMK YriyoKku Kapbepa
(pa3pe3a) npu BegeHWM TOpHbIX paboT C nepefoBbiMU  TpaHLIEesMU,
3arnybnsemMbiMn HUXE rOpu3oHTa BbIpabOTOK, NMpW NoOABOAHON pa3paboTke
nopog M B Opyrnx criydasix, Korga 37O He BbI3blBAeT OCMOXHEHUA Ans
NPUHATBIX CNOCO60B pa3paboTKM MECTOPOXAEHWIA.

3.14. CKOpoCTb CHWXEHUS YPOBHS BoAbl B BblpaboTkax B HacKarbHbIX
nopogax (npu ux paspaboTke Mnu OCyLLeHWW) crieqyeT npegycMmaTpuBaTh He
Oornee 3Ha4YeHUN, NpMBEeAEHHbIX B Tabn. 1

Ta6bnuua 1
Koacdhdumument [donyckaeMas cKopoCTb, CM/CYT, CHMXKEHUS B BblpaboTke
cdunbTpaumm YPOBHS BoAbI NPU €ro rny6uHe OT HeMOHMXXEHHOro YPOBHS
nopoa m/cyT noaseMHbIX BoA, M
no 5 5-10 10-20 cB.20
Ho 2 30 25 20 15
210 60 40 30 25
10-20 100 70 50 40
CB. 20 120 90 60 50

3.15. MNpwn paspaboTke nopon cpeacTBamMu r’MAPOMEXaHM3aLUU OTKaYKy
MOA3EMHbIX U MOBEPXHOCTHBIX BOA MOSIHOCTbIO UMM YacTUYHO AonycKaeTcs
npegycMaTpvBaTb 3eM1ecocaMu, OTKauMBaroLWmMMmn nynbny.

B 3aboe rmgpomexaHuyeckon pa3paboTky NPOEKTOM MOXET [oMnyckaTbes
MoBbILWEHHAs unbTpauMsa NOA3EMHbIX BOA Yepe3 OTKOChbl BbIpaboTkw,
cnocobcTByroWwan paspyLueHuio paspabaTbiBaeMol Nopoabl U He cosparoLas
yrpo3bl 06LLen ycTonymBocTn 60pTOB Kapbepa (pa3pesa).

3.16. MNpu nogTonneHMn HWXHMX paboumx ropmsoHToB (cm. n. 3.12), a
TaKKe Mpy HEBO3MOXHOCTM obecneynTb AOMYCTUMYIO BbICOTY BCAaCbIBAHUS
HacoCoB MpW UX CTaLMOHapHOW YCTaHOBKE MaBHble Y y4aCTKOBbIE HACOCHbIE
CTaHumun cnegyeT NpeaycMaTpuBaTth NaByymMu.

3.17. Yncno paboumx HACOCOB Ha [MaBHbIX M YYaCTKOBbIX HACOCHbIX
CTaHuusAX crnefdyeT onpefensite B COOTBETCTBUM C TpeboBaHusMU "EAMHBIX
npaBun 6e3onacHocT npu  pa3paboTke MECTOPOXAEHUA  MONEe3HbIX
MCcKoMaemblX OTKPbITbIM crocobom", yTBepxAeHHbIX [ocropTexHaasopoM
CCCP.

lMpyn oTkayke MakcMManbHbIX MNPUTOKOB AOMKHA nNpedycMaTpuBaThbes
HenpepbiBHasi paboTa Bcex pabounx HacocoB.

Yucno paboymx HaAcocoB Ha nepenBWdKHbIX, NMEPEHOCHBIX N BPEMEHHbIX
HacoOCHbIX CTaHLUMAX crieayeT NpuHUMaTh U3 pacyeTa HernpepbiBHOW OTKaYKu
HOPMarnbHOro NPUTOKa.

3.18. lMpu Hagnexawem obocHOBaHWMM JonyckaeTcs NpeaycMaTpuBaThb
cOpoC OCBETMEHHON BOAbl B TMOA3EMHYIO APEHAXHYI CUCTeMYy WnnM B
Bogonornowatrwme croun (¢ ydyetom TpeboBaHun pasg. 6). Copoc pormkeH



NpPOM3BOANTLCS Yepe3 CKBaXKMHbI, YNCIO KOTOPbIX ONpeaensieTcs pacqyeToMm,
npu 3TOM pe3epBHble COPOCHbIE CKBaXWHbI OOMXKHbI cocTaensaTe 25 %
obLero yncna.

COpoc KapbepHbiXx BOA B MNOA3EMHYID [OPEHaXHYI CUCTEMY [OIDKEH
perynMpoBaTbCsi W COOTBETCTBOBAaTb MPOM3BOAUTENBHOCTM  MOA3EMHOMN
HaCOCHOW CTaHUuN.

3.19. lpy NpPOEKTUPOBaHWM HACOCHbLIX CTaHUUA B OTKPbITbIX TFOPHbIX
BblpaboTkax Heobxoanmo cobnoaatb TpeboaHms CHul 2.04.03-85 B yacTu
yucrna pesepBHbIX HACOCOB, LUMPUHBLI MPOXOAOB MeXAy BbICTYNAKWUMM
YacTAMM HacocoB, TPybompoBOoAoB W ABuratenen, yknagkM BCaCblBAOLLMX
TpybonpoBoAoB, pas3MepoB MAaLUMHHOTO 3ana W MOHTaXHbIX MOWaaoK,
rabaputoB NOAbLEMHO-TPAHCMOPTHOIO 060PYAOBaHMS.

BOOOOTIINB U3 NMNOA3EMHbIX BbITABOTOK

3.20. Cxemy cTauMoOHapHbIX BOAOOTMMBHBLIX YCTAHOBOK Heobxoaumo
NpuHYMaTe B 3aBMCMMOCTM OT OAHOBPEMEHHO AENCTBYIOLMUX MPUTOYHbBIX
rOPU30HTOB, rMyOUHBLI NX 3aneraHvs, pa3Mepa LUaxTHOro (KapbepHoro) nons,
BEMUYMHBI MPUTOKOB NOA3EMHbIX, TEXHONOMMYECKMX N MOBEPXHOCTHBIX BOA.

3.21. naBHble HACOCHble CTaHUWMWM credyeT pacnonaratb y CTBOJIOB C
Hanbonee HU3KMMU OTMETKaMW OKOJTOCTBOJSIbHBIX BOPOB.

Mpu GonbLION NPOTSKEHHOCTU TOPHbIX BbIPABGOTOK U Korga Heobxooumo
no ycrnoBusM BOAOOTBOAA [OOMycKaeTcs AOMOMHUTENbHO MnpedycmaTtpuBaTth
y4acTKOBbIE€ CTaLMOHaPHbIE HACOCHbIE CTaHLUN.

3.22. Yucno paboumx HacocoB u nx obLuee YMCro C y4eTOM PE3EPBHbIX U
Haxo4sLWMNXcs B PEMOHTE B MOA3EMHbIX HACOCHBIX CTaHUMsIX Heobxogumo
onpefensTtb WCXOAA W3 HOpPMarnbHOrO MpUTOKa W B COOTBETCTBUM C
TpeboBaHusmu ,EanHbix npaBun 6e3onacHocTn npu paspaboTke pyaHbIX,
HepygHbIX WM POCCHIMHbIX ~ MECTOPOXAEHWA  MOA3EMHbIM  cnocobom”,
yTBEepXaeHHbIx [ocroptexHagsopom CCCP, u [lMpaBun 6e3onacHocTuM B
YronbHbIX U CnaHueBbix waxrtax", yrBepxaeHHbix MuHyrnenpomom CCCP u
locroptexHaasopom CCCP.

OTKauky MakcMManbHOro npuToka crnegyeT npegycmatpuBatb C Y4ETOM
perynupoBaHusa cbpoca KapbepHbIX BOA B MOA3EMHYK OPEHAKHYH CUCTEMY
(cm n. 3.18).

3.23. NaBHble 1 y4acTKOBbIE HACOCHbIE CTaHLUWUK crefyeT NPOeKTMpoBaTh
Hes3arnybneHHoro Tuna (Kopryca HacOCOB pacnonaratoTCsl Bbllle YPOBHS
BOAbl B BOAOCOOpHMKE) C OOpaTHbIMKM KnanaHamy Ha BCacbiBaKOLMX
TpybonpoBogax npu ux gnameTtpe Ao 200 MM, C yCTaHOBKOW BaKyyM-HacoCoB
N1 noAka4YMBaloLMX HACOCOB M 3arnybneHHoro Tuna (Koprnyca HacocoB
pacrnonaralTCcsa HUMXe YpPOBHs BOoAbl B BoAe-cOOpHMKE) — npu anameTpe
cebiwe 200 mMm. lMpu aTom 3arnybneHHble HACOCHble CTaHUuW crnegyet
npegycmatpuBaTtb Kak MpaBuso, B CnaboTpeLLMHOBaTbIX CKanbHbIX nopoaax
npu npegene MpPOYHOCTM Ha OOHOOCHOE CXaTue B BOAOHACHILLEHHOM
cocTosiHum cebiwe 80 Mna n nputokax cebiwe 1000 M.

3.24. Tpy NPOEKTUPOBAHMN HACOCHbIX CTaHUMIM M 3NeKTponoAcTaHuMi B
BOOOHOCHBIX Mopodax HeobxoAMMO npedycmaTpuBatb  ApeHax — unu
rMOpoU30NALMIO U TAMMOHAX OKPY>XKAKOLLIMX NOPOL

3.25. B kamepax 3arnybneHHbIX HacCOCHbIX CTaHUuuin Heobxoammo
npegycmaTpuBatb pasferibHble KaHarmbl, NepekpbiTble CbEMHbLIMU LUUTaMW,
Ans npoknagkun TpybonpoBoaos u kabenen, NPUSAMKMA U HAcoCbl ANA OTKaYKku
BOJ, Kanexa, a Takke BOZ Npv aBapysix BHYTPU HACOCHbIX CTaHLMNA.

3.26. [on «kamepbl He3arnybneHHOW HACOCHOW CTaHuuMu cnegyet
npyHuMaTb He MeHee 4eM Ha 0,5 M Bbille YpPOBHSA TOMOBKM PENbCOB B
OKONMOCTBOJIbHOM JABOpE.

3.27. lMpun uyucne Hacocos csbiwe 10 gonyckaeTcsd ycTaHaBnuBaTb OBa
3ANEKTPUYECKUX KpaHa Ans TPaAHCMOPTUPOBAHMS U MOHTaxa 06opyaoBaHwus,
npu 3TOM AOCTaBKy O0OpYAOBaHWS B HACOCHYIO criefyeT OCYLIeCTBsATb C
OBYX NPOTUBOMOSOXHbBIX CTOPOH Kamepbl

3.28. BoposabopHble KonoAubl [OOMycKalTCs UHAMBWUAYyanbHble ANs
Kaxkgoro Hacoca v rpynnoBeble.

Mpu yncne HacocHbIX arperaToB B HACOCHOW CTaHLMU CBbILLe Tpex obLiee
4YUCIO KONOALUEB AOOMKHO ObITh HE MEHEE ABYX

3.29. Tllpn onpegeneHnn BMECTUMOCTM BOAOCOOPHUKOB cnegyet
y4nTbiBaTb BMECTUMOCTb MPeayCMOTPEHHbIX B  MPOEKTE  ApPEHaKHbIX
BblpaboTOK, BpEMEHHOE 3anoSfIHEHNE KOTOPbIX BOAOW HE BbI3OBET NoATonne-



HUSI OCHOBHbIX BblpaboTok. CymmapHasi BMECTMMOCTb BOAOCOOPHUKOB
OO/KHa  COOTBETCTBOBAaTb  TPebOOBaHUAM  HOPMATUBHbLIX — JOKYMEHTOB,
yKkasaHHbIX B . 3.22, n CHull 11-94-80.

3.30. lNpu 3HauMTENBHBIX NPUTOKaxX BOAbI (CBbILE 5 ThiC. MS/H) B KayecTBe
OCHOBHOM €MKOCTU BOAOCHOPHUKOB gonyckaeTtca Mcnonb3oBaThb
cneuvanbHble BblpabOTKM, KOTOpble criegyeT MpoBOAWUTL MNapannenbHO
OCHOBHbIM TOpHbIM BblpaboTkaMm Ha 6onee HM3KMX oTMeTkax. Kak npaswuno,
KpOBIs BbIpaboTKN-BOAOCOOPHUKA AOIMKHA ObITb HA YPOBHE MOYBbI OCHOBHOM
BbIpaboTKkN. YKNOHbI BbIpaboTok Heobxoammo BbibMpaTb C TakMM pac4eToM,
yTobbl BoAa no cbowkam Morna nocTtynatb Ha [MaBHble OTKATOYHbIE
BbIpaboTKM TONBKO Nocne 3aTonneHus Bcex BOAOCOOPHMKOB

B mMectax conpsbkeHus BblpaboTKM-BOOAOCOOPHMKA C  KOMMEKTOPOM
HACOCHOW CTaHUMK cnegyeT coopyXaTb ryXy repMeTU4ecKkyto NepemMblvKy C
BOOOMPOMYCKHbIMW TPy6amMun 1 perynvpyowmnmm 3aaBumKKamu.

3.31. Bce BbIxOAbl M3 HACOCHbLIX CTaHUWMW B OKOMO CTBOJSIbHbIA OBOpP
cneayeT npegycmatpuBaTth C repMeTUYeckMMn ABEPSIMU, pacCUMTaHHbIMU Ha
nasnenue 0,1 MMMa (1 Krc/CM3)

3.32. [1ns noa3eMHbIX HaCOCHbIX CTaHUMW NpuW HearpeccuBHOW BoAe B
npoekTax criegyeT npegycmatpusaTth 06bl4HbIE LeHTpobexHble Hacockl. [Npu
HanmM4Mu NoAsemHbIX KMCMNOTHbIX Bog (pH < 5) crmepyeT npeagycmatpuBath
YCTaHOBKY  HacocoB, apmaTtypbl, TpybompoBogoB K annapatypbl
aBTOMaTU4YECKOro yNpaBrieHUsi U3 KMCNOTOCTOMKMX MaTepuaros.

3.33. Kaxabll HacoC BpEMEHHbIX U CTaUMOHAPHbIX HACOCHBLIX CTaHUUA
OOMKeH UMETb OTAEeNbHbIA BcacbhiBaloWMin TpybonpoBoa M JoOmkeH ObiTb
CHabXeH COOTBETCTBYIOLUMMU M3MEPUTENbHbIMK Mpubopamn (MaHOMETPOM,
BaKyyMMETPOM) A11s1 onpeaeneHns AaBneHnsi BO BCaCbiBalOLWEM Y HAMOPHOM
naTpyokax.

3.34. HanopHble TpybonpoBoabl cnegyeT pacnofnaratb, Kak NpaBuso, B
cTBone, 0OOpPyoOBaHHOM  KMeTeBbIM  MOOBEMHMKOM UMW UMEOLLEM
NEeCTHWYHOE OTAerneHue.

3anpellaeTcs npoknagka B CTBOMax HamopHbIX TpybGonpoBOAOB MpPOTMB
TOPLIEBLIX CTOPOH KIETW.

Mpu umncne HanopHbiXx TPyOGOMPOBOAOB CBbIWE YeTbipexX (AMameTpoM
cebiwe 300 mMm) wx criegyeT MpoknagblBaTb B creumanbHbIX TPyOGHO-
kabenbHbIX BblpaboTkax.

3.35. [na raweHus ruapaBnuM4eckUX yAapoB  Ha  HaMOpHbIX
TpybonpoBogax Heobxogumo npegycmaTtpuBaTb  YCTAHOBKY  0GpaTHbIX
KnanaHoB Unu gpyrnx 3awuTHbIX YCTPONCTB.

PacyeT no npo4yHOCTM CTEHOK TPyOONPOBOAOB WM METANfOKOHCTPYKLUUIA
onop criegyeT NpoM3BOAUTb ( C YHETOM BO3MOXHOTO rMAPaBNNYECcKOro yaapa)
Ha ABYXKPATHY BEMNWUYMHY rMAPOCTaTUYECKOro Hamnopa.

HanopHele Tpy6onpoBoabl B Npefenax HacocHoW u TpyGHOro xogka — Ao
cTBomna (unu TpyGHOro BOCCTAlOLWWLEro) CriefyeT 3aKkpennaTbh Ha crneuuanbHbIX
onopax, CrnocobHbIX NpefoTBpaTUTL CMelleHWe n obpyweHne Tpyd npu
BO3HVMKHOBEHWUW MMApaBnM4ecKoro yaapa.

3.36. lMpu pa3meLleHUn HACOCHOW cTaHumMu Ha rnybuHe cebiwe 200 M oT
MOBEPXHOCTM  3eMNM  Ha  HanopHblx  TpybonpoBogax  Heobxogumo
npegycmatpuBatb TemnepaTypHble KOMMeHcaTopbl. BepxHuii komneHcaTop
cnepyet npegycMaTpuBaTh Ha rnybuHe 6onee 20 M OT MOBEPXHOCTH.

3.37. 3ymndoBble HacoCHble CTaHUMM JOMKHbI ObiTb 060pyA0BaHbI ABYMS
HaCoCHbIMM arperataMmm — pabo4nm 1 pe3epBHbIM.

3.38. [lpu npoekTupoBaHuM kamep WU BOAOCOOPHUKOB BPEMEHHbIX
HACOCHbIX CTaHuui cnegyet cobniogatb Te xe TpeboBaHMs, 4TO U npwu
NPOEKTUPOBAHMN COOTBETCTBYIOLUMX KamMep CTauMOHapHbIX BOAOOTMBHbIX
KOMMIIEKCOB.

3.39. BpemeHHble HacoCHble  CcTaHuuMuM  ans CTpouTenbCTBa
OKOMOCTBOSbHbIX [ABOPOB W [MaBHbIX OTKATOYHbIX BblpaboTok criegyet
coopyxaTb BOMM3M CTBOMOB B BblpaboTkax, NpOXoAsdLMX B HanpaBlieHUn
OCHOBHbIX NMOA3EMHbIX BOJOTOKOB.

BpemeHHble HacoCHble CTaHUMM crnegyeT NpPOeKTMpoBaTb, Kak MpaBwuinio,
HesarnybneHHoro Tuna.

3.40. lpu npoxogke LWaxTHOro cTBONa cregyeT npegycMmatpusaThb
BOAOOTNIMB M3 HEro MOABECHbIM HACOCOM, a Mnpu HeobxoauMmocTu (npwu
rnybuHe ctBona cBbile 250 M) — YCTPOWCTBO MNEpPEKayHbIX HACOCHbIX
cTaHummn



3 41. lNMpuTok Noa3eMHbIX BOA K CTBONY He 3akpernyeHHOMY NOCTOSIHHOM
Kpenblo, Npuv OTCYTCTBUM HapYyXHOW BOOOMOHU3UTENBHOW CUCTEMBI U
NpPOTMBOMUMNBLTPALMOHHBLIX YCTPOWCTB crieqyeT onpeaensTs W3  yCrnoBust
NMOHWXEHNS1 YPOBHS MOA3EMHbIX BOA Y CTEHKM BbIpaboTKM Ha BCHO MOLLHOCTb
Kapkgoro npope3aemMoro CTBOSIOM BOAOHOCHOTO COS.

3.42. [lonyckaembli MPUTOK MOA3EMHbIX BOog B 3aboK CTBOMOB crneayet
npuHMMaTb Anst  NpUHATOro crnocoba MpOXOAKM B COOTBETCTBUMU C
TpeboBaHuamu CHul 3.02. 03-84.

3.43. Mpu NpoekTUpOBaHUM BHELLUHEW BOOOMOHU3UTENBHOW CUCTEMbI UMK
NPOTUBOUILTPALIMOHHON 3aBeCbl CrefyeT YYWUTbIBaTb, YTO OCTATOMYHbIN
npuToK 8 3abow cTBOMa He AOMKeH npesbilwaTh 8 M .

3.44. B npoekte [OMmKHbI ObiTb MNpPegyCMOTPEHbl  YraBnvBaloLime
yCTpoiicTBa Ansi cbopa noA3eMHbIX BOA, NOCTYNalLMX Yepes CTEHKM CTBOMA,
1 0TBOAA WX K 3ymndham

3.45. lepekayHble HACOCHbIe CTaHUMM criegyeT npegycmaTtpumBaTtb C
YY4ETOM UX UCMOMb30BaHUA Kak MpU COOPYXEHWM CTBOMOB, Tak U B
nocrniegylowe nepuoabl CTpoOUTENbCTBa, a nNpuM HeobxogMmoctTn - U
3KCMyaTauum ropHoro NpeanpuaTns

Mpu onpeneneHnn pa3mepoB Kamep MNepekayvHbiX HACOCHBLIX CTaHUWA B
cTBonax rnybuHon cebilwe 600 M cnegyeT yuuTbiBaTb pa3MeLLeHME 3anaca
CUMOBBIX M KOHTPOMbHbIX Kabenewn, obecneuvBarowmx paboTy NOABECHOro
Hacoca.

BopocbopHUK nepekayHbIX HACOCHbIX CTaHuui crnegyeT OTAENATb OT
Kamepbl ene3obeToOHHON NepeMblYKo U pasfenaTb Neperopoakon Ha aBa
oTceka

3.46. [lepekayHble HacoCHble CTaHUMM B CTBONax Heobxooumo
npegycmatpuBatb He3aBUCMMO OT crnocoba KX MPOXOAKW; MX YMCHO, CPOK
cnyx0bl, paccTosHMe Mexay HUMU criegyeT OnpefensdTb UCXOOS U3 CXeMbI
BOA0OTNMBA (MOCTOSIHHOTO UMW BPEMEHHOr0), rMybuHbl CTBOMAa M MPUHATOrO
HacocHoro obopyaoBaHusl.

3.47. Tpu npoekTupoBaHWM MOA3EMHbIX HACOCHBIX CTaHUUN Kpome
HacToALWMX HOPM U npaBun 6esonacHocTu (cm. n. 3.22) cnegyeTt cobntogatb
TpeboBaHusa CHul1 11-94-80.

ABTOMATU3ALNA, AUNCMNETYEPU3ALIUA,
CUIrHANTU3ALIUA, CBA3b

3.48. [Tlpn npoekTupoBaHuM aBTOMaTusauuu, gucrneTyepusaumu,
CUTHanu3auum W CBsI3W MOCTOSIHHbIX U BPEMEHHbIX HACOCHBLIX CTaHLUIA
HeobxoammMo cobniogatb TpeboBaHMA HOPMAaTUBHBIX AOKYMEHTOB, YKa3aHHbIX
B nn. 3.17 un 3.22, n [llpaBun ycTpoWcTBa anekTpoycTaHoBok (MYJ),
yTBepXaeHHbIx MuHaHepro CCCP.

Ha HacocHbIx cTaHUuusiXx HeobGxoaumo npegycMaTpuBaTe aBTOMaTUYECKOe
BKIIOYEHME W OTKIIOYEHME HaCOCHbIX arperatoB B 3aBMCUMOCTM OT YPOBHS
BOoAbl B BOAOCOOpHMKE wunu  3ymnde, aBTOMaTUYECKOE BKIOYEHUE
pe3epBHOr0 HaCOCHOro arperarta npu BbIXo4e M3 CTpos Nboro n3 paboumx
HacoCOoB.

3.49. Tlpn npoekTupoBaHWM aBTOMaTM3auMu criegyeT, Kak npasBuIio,
ncnonb3oBaTb KOMMNIEKThI annaparypebl, CEPUIRHO BblMyCKaeMble
NPOMBbILLIEHHOCTbH).

Ons aBTOMaTU3NPOBaAHHbIX HaCOCHbIX cTaHummn Heobxoanmo
npegycmaTpuBatb Takke MyCK. OCTAHOBKY W KOHTPOSb paboTbl HACOCHbIX
arperatoB u3 gucnetdepckux nyHktoB ([r), pacnonaraemblx, kak npasBuIio,
Ha MOBEPXHOCTW, W npegycmaTpuBaTb nepegady uB [l curHanos o6
aBapwvsx.

MpoekTbl gucneTyepusaumm crieqyeT BbIMOMHATL C Y4ETOM BO3MOXHOMO
MCMONb30BaHUSA TeNenaMepeHuin OCHOBHbIX NMapaMeTpoB (pacxoda, Hanopa),
XapakTepusyLmx paboTy BOAOOTNMBA B LIEMOM.

[na Bcex BOAOOTMMBHLIX YCTAHOBOK HE3aBMCUMO OT MX aBTOMaTM3aumu
crnepyeT npegycmaTtpuBaTtb MOCTbl MECTHOrO YrnpaBneHus Ans NpoBefeHus
PEMOHTHbIX U Hanago4HbIX paboT

3.50. [lutaHme  curHambHbIX  YCTPOWCTB U  CBS3WM  cnegyet
npegycmatpuBaTtb OT OBYX HE3ABMCUMbIX MCTOYHMKOB 3HEPTUN.

ANEKTPOCHABXEHUE, 3JIEKTPOOBOPYOQOBAHME,
OCBELLEHUE



3.51. lpoekTupoBaHne  anekTpocHabxeHus N ocBelleHus, Bblbop
3neKkTpoobopyaoBaHUsi  HACOCHbIX  CTaHUMW  cregyeT  BbINOMHATb B
COOTBETCTBMMN C TPEOOBAHMAMMN HOPMATUBHBIX AOKYMEHTOB, YKa3aHHbIX B M. 3
48, n c y4eTOM NEepCrneKkTVBHOrO PasBMTUSA FOPHOrO NPeanpuUATUS HE MeHee
yeM Ha bnwxaviwme 10 ner.

3.52. 3OnekTpocHabxeHue crnegyeT NPOEKTMPOBaTb B COOTBETCTBUM C
knaccuduvKaumen — 3NeKTPONpUMEMHWKOB MO Kateropum  obecneyeHus
HageXHOCTWN NUTaHNs:

rnaBHble HAacOCHble CTaHumu - | kaTeropus;

Yy4aCTKOBbIE HACOCHbIE CTaHUMU W NepenBuKHblE HAacOCHbIE YCTAaHOBKU C
NPUTOKOM cBbilwe 50 M /4—I| KaTeropus;

TO Xe, go 50 M3 — I Kateropus;

3ymndoBble HAacOCHble cTaHuun — Il kaTeropus;
BPEMEHHbIE HaCOCHble CTaHUMn — | kaTeropus;
OCBeLLeHNe ApeHaxHbIX BbipaboTok — Il kaTeropus.

MuTaHne nogcTaHUMM NPWU FMABHOW HACOCHOW CTaHUMM HeobGxoouMmo
npegycmatpuBatb He MeHee 4YeM Mo ABYM dwuaepam; Mpu OTKIHYEHUN
OAHOro M3 NUTaKLWLMX PUAEpPOB OCTarLMeECcs OOIMKHbI obecneunBaTb paboTy
HaCOCOB NpW OTKa4YKe MakCUMasbHOro NpUTokKa.

4. NMPOTUBODUIIbTPALIMOHHbIE 3ABECHI

4.1. B cucrtemax 3awmtbl ropHbIX BbIpaboToOK creyeT npegycmatpuBatb
NpOTMBOUMNbTPALMOHHbIE  3aBeCbl:  CBaWHble, TpaHLEWHble, TOHKUe
LieneBble, NHBEKUWMOHHbIE, NbAONOPOAHbIE.

4.2. Bbibop TMna u napameTpoB MNPOTUBOMUMLTPALMOHHON 3aBeChI
cnegyeT  Npou3BOAWMTb  UCXOAS M3 WHXEHEPHO-TeONnorMvyeckux  mu
TMAPOreosiorM4eckMx ycroBui B panoHe 3aliyaeMoro OT MoA3EMHbIX BOA
ob6bekTa, pe3ynbTaToB (UMbTPALMOHHBLIX pPacyeToB (MCCNedoBaHWMA) U MNpu
Heo6X0AMMOCTN — pacyeToB Ha CUMOBbLIE BO3AENCTBUS.

4.3. 3aBecbl, kak NpaBuUmno, AOMKHbI NOMHOCTLIO Npope3aTb BOAOHOCHbIE
nopoAabl 1 3arnyénaTbCca B BOAOYNOPHbIE MOPOAbI HA rMyOuHyY, onpeaensiemyto
XapakTepoM KOHTaKTHOW 30Hbl, COCTOSIHUEM BOZOYMOPHbIX Mopog U
OEeNCTBYIOLMM Harnopom Ha 3aBecy, HO He MeHee 4eM Ha 1 M npu XopoLlo
BbIP@>XEHHOW rpaHuLIe Croes.

MpumeHeHe HecoBepLUEHHbIX (He OOXOAsMX A0 BOAOYNopa) 3aBec
OOMKHO ObITb 060CHOBaHO (OUNBTPALMOHHBIMU U TEXHUKO-3KOHOMUYECKUMU
pacyeTamu

4.4. MNpy NpPOeKTUPOBaHUM NPOTUBOUNBTPALMOHHBIX 3aBeC HeobxoaMmMo
o6ocHoBbIBaTb pacyeTamu  (OUNbTPaAUMOHHYKD YCTOMYMBOCTL 3aBEChl, ee
COXPaHHOCTb (MPOYHOCTL) Ha NPOTSXKEHMN BCErO MPOEKTHOrO Cpoka Cryx0Obl 1
YCTONYMBOCTb BOCTMPMHMMAIOLLLETO HANop Ha 3aBecy MaccuBa ropHbIX nopos.

4.5. MpuToKMN NoA3eMHbIX BOA, Yepes3 3aBecy, AOBEAEHHYIO 40 BOAOYNopa,
gonyckaetcs onpegensTe No ¢opMmynam pekoMeHAYyeMoro npunoxexHus 1
UCXOAs M3 BENWYMHbI Mepenaga Hamnopa C BEPXOBOW U HU30BOW CTOPOH
npoTuBOUNBbTPALMOHHON 3aBeckl Hs, M, onpeaensemoro no gpopmyne

Hs - ts la, (3)

roe ts — TonwuHa NpoTMBOUNBLTPALIMOHHON 3aBeChI, M;

l. — ponyckaembl rpaguveHT Hanopa Ha 3aBecy, onpedensiembii, Kak
npaBumo, NO 3KCMepUMeEHTaNbHbIM AAHHbLIM.

Mpy CNOXHBIX MMAPOreonorMyecknx yCcroBmsaX MOWAAKN CTpoMTeNbCTBa
UMK CMOXHbIX O4epTaHNaX BbIpaboTok napameTpbl (unbTpaLMOHHOrO NOToKa
cnepyeT onpeaenaTb 9KCNepMMeHTanbHbIM NyTemM Unv MogenvMpoBaHneMm.

PunbTPaLMOHHBIE pacyeTbl 3aBeC criedyeT YTOYHATb MO AAHHBIM OMbITHO-
NPON3BOACTBEHHBIX paboT (cm. n. 1.6).

B npoekte cnegyeT npegycmaTpuBaTb MpvemM  MNOA3EMHbIX BOA,
dunbTPyOWUXCA Yepe3 3aBecy, BHYTPWU-KapbepHbIMU (BHYTPULLAXTHLIMM)
BOJOMOHN3NTENbHBLIMW YCTPONCTBaMU U BOAOCTOKaMM.

4.6. [Ina HabniogeHun 3a nepenagoM Hamopa Ha 3aBece d npoekTe
cnepyeT npegycmatpuBaTb YCTPOWCTBO NMbE30METPUYECKUX CKBaXUH C 0Benx
CTOPOH 3aBecChl.

CBAWHbIE. TPAHLWEWHbIE U TOHKUE LUENEBbLIE 3ABEChI



4.7. CsaliHble, TpaHLENHble W TOHKME LeneBble 3aBecbl criegyet
MPOEKTUPOBaTb B BWAE KOHTYPHBbIX W NMHEWHbIX CXeM, Kak mnpasuno, Ans
3aLWMThI OTKPLITBIX BIPAOOTOK OT MPUTOKA NOA3EMHbIX BOA,.

4.8. CgailHble 3aBeCbl M3 Mepecekalwmuxcss HabMBHbIX CBal crneayeT
npegycMaTpyBaTb B HACKamnbHbIX FOPHbLIX NOPOAAX, B TOM YMCIE CoAepXaLlmnx
KPYNHO-06110MOYHbIE BKIHOYEHMS, Ha rMy6uHy Ao 40— 50 m.

Mpu Hapnexawem 06GOCHOBaHWM [OMYCKAETCS YCTPOWCTBO CBaWHOM
3aBeCbl U3 MpuUMbIKaKLWMX OAHA K ApYyroW CcBaW, YycTpauBaemblX B
Hanpasnsownx Tpybax-pukcaropax.

4.9. bypoHabuBHble cBaM [Ana 3aBec criegyeT npedycMmaTpusatb
anametpom 0,5 —1,0m 13 TBepgewwmx wmatepuanos (6eToHa wnu
FMMHOLEMEHTHOro pacTsopa).

4.10. PacctosiHme mexagy UeHTpamu nepecekalolnxcs cBan 3aBechl
cneayet npuHuMaTh He 6onee 0,7 — 0,8 anameTpa cean.

PacyeTHas TonwwmHa cBalHOW 3aBecbl MPUMHMMAETCH MO TOMLWMHE Ha
CTblKe cBaW.

4.11. TpaHwWwenHble CeKUMOHHblIe W HenpepbiBHblE 3aBecbl criegyeT
MPOEKTUPOBaTb B HAacKaslbHbIX FOPHbIX Mopodax 6e3 KpynmHOOGIOMOYHbIX
BKIIOYEHUIA C npuvMeHeHueM Teepgewowmux (6eToHa, rMMHOLEMEHTHOro
pacTBopa) W HeTBepgelowmx (MWHbI,  3arMMHU3MPOBAHHOTO  TPYHTa)
maTtepwuanos ang rnyouH go 40-50 m.

4.12. TonwmHy TpaHLeNHbIX 3aBeC A0MNyCcKaeTcs NpMHMMaTh B npegenax
0,5-1,0 m npu ucnonb3oBaHWK crneumansHoro obopynosaHus 1 ao 2,0—2,5 m
— MpU NCMOMb30BaHUN 3EMMNEPONHBIX MaLLMH O6LLIEro Ha3HaveHus.

4.13. lpu npoekTupoBaHun criegyeT npedycmaTpusatb paspaboTKy
TpaHwen n OypeHne CKBaXWH AN TpaHLWeWHbIX W CBaWHbIX 3aBeC, Kak
npasuno, noa 3awuTon [MMHUCTOrO  pacTBopa, obecneyvBaloLLEero
YCTOMYMBOCTb CTEH OT ObpylleHns 1 yAoBneTBopstolero TpeboBaHUsaM
CHwul1 3.02.01-83.

4.14. [ns rAvHUCTBIX pacTBOPOB cnedyeT npedycMaTpuBatb, Kak
npaeuno, 6EHTOHUTOBbLIE MMWHBI, MPU UX OTCYTCTBMN — MECTHbIE, UMEIoLne
Yncno nnactnyHocTn He MeHee 0,2, C copgepXaHUMeM YacTul pa3Mepom
kpynHee 0,05 mm — He 6onee 10 % u menbye 0,005 MM — He meHee 30 % no
macce. [onyckaeTcsi npegycmaTpuBaTb CMeCU OEHTOHWMTOBBIX M MECTHbIX
TTVH.

MpurogHoCTb  MeCTHbIX  FMH  JomkHa  GbiTb  moATBepxAaeHa
nabopaTopHbLIMK NCMBITAHUAMU FIIMHUCTBIX PAacTBOPOB.

Boga ons rmyHMUCTBIX pacTBOPOB He OOMKHA BbI3blBaTb MX Koarymnsiumio u
OOMKHa yAOBNETBOPSATb TEXHUYECKMM TpeboBaHMAM NpUroToeneHns 6etoHa.

4.15. ToHkue weneBble 3aBecbl (5—20 cMm), ycTpauBaemble MNyTeM
3anofiHeHuss TBepaelowyM MaTepuanomMm (rMHOLEMEHTHbIM  PacTBOPOM)
wenun, obpasoBaHHOW C NOMOLLbIO MIIOCKOrO METanfM4yeckoro afieMeHTa unu
BOASIHOWM CTPyW, cnedyeT npedycMaTpyBaTh B MECHaHbIX U MMUHUCTBIX FOPHbIX
nopogax 6e3 KpynHOOBIOMOYHbIX BKMOYEHWIA Ha riyouHy go 20 m.

4.16. B npoekTe cnegyeT npegycMmaTpuBaTth AN CBaWHbIX, TPAHLLUENHbIX U
TOHKMX LUeNeBblX 3aBec Martepuansl, YAOBETBOPSIOLUME CreayoLmm
TpeboBaHUsAM:

6eToH — nogBwxkHocTb 16—20 cM (No ocagke CTaHAapTHOrO KOHyca);
Knacc no MPOYHOCTU Ha cxaTue He Huxke B15; mapka no BogonpoHMLaeMocTu
He Hmwke W2; mapka Mo MOPO30CTOMKOCTM He Hke F50;

FMIMHOLEMEHTHLIN pacTBOp — MMOTHOCTL 1,5 — 1,7 F/CM3; NPOYHOCTb Ha
cxkaTue 3aTBepaesllero pactsopa He Hwxe 1,5 MlMa (15 KFC/CMz); BbIXOA
KaMHs1 Npu 3aTBepAeHun He meHee 98 %; ctabunbHocTb He Gonee 0,5 riem’;
nokasaTernb pacnfbiBa —B npegenax, No3BONALWMUX BECTU NepeKayky ero ot
pacTBOPHOrO y3na K MecTy YKNagku;

rMUHa — NpeuMyLLecTBEHHO KOMOBOW CTPYKTYpbl (pa3mep koMbeB oT 10
cM 8o 1/3 WrpuHbI TpaHLIen); KOHCUCTEHLMS OT TBEPAOM 4O TYronnacTU4HON;

3arMUHN3NPOBaHHbLIN  TPYHT  (FPYHT, paspaboTaHHbIi (MO npoxoake
TpaHLwen 1 oboralleHHbIN IMUHUCTLIM PacCTBOPOM) — CoaepKaHue (No macce)
TMWHUCTBIX YacTuL, C paBHOMEPHBLIM MX pacnpegeneHweM no Bcemy obbemy
cmecn - He MeHee 10—15 %; KoHcucTeHuusi. obecnevmBaroLlas
Ka4yeCTBEHHYIO YKINagKy ero B TpaHLUeto.

KoacpcomumeHT dunbTpauumn TBEPAELLMX N NNACTUYHBIX 3anofHuTenen
3aBec He gormkeH npesblwatb 0,005 m/cyTt. pagneHTbl Hanopa Ha 3asecy
npu OTCYTCTBUM cneumarnbHbIX 3KCMepUMMEHTanbHbIX OaHHbIX AornyckaeTcs
npuHUMaTh no Tabn. 2.



Tabnuua 2

Martepuan Tena npotuBodunbTpaumMoHHo | [lonyckaeMblil rpagueHT Hanopa
3aBechl
Teepaetowui:
IMWHOLEMEHTHbIA pacTBop 100
6eToH 105
HeTBeppaetowmii:
3arnMHN3NPOBAHHBIN FPYHT 20
KOMOBasi rMuHa 30

4.17. YKecTkne 3aBecbl M3 TBEpAEKLWMX MaTepuanoB OOMKHbI ObiTb
paccynMTaHbl Ha yCunuMsi OT BO3LAENCTBUSI rMOPOCTATMYECKOro OaBMeHUs Kak
naMTa Ha  ynpyromM OCHOBaHMM C  M3MEHSALWWMMCS No  rnybuHe
KOahpULUMEHTOM NOAATNIMBOCTH.

4.18. Mpwu COOTBETCTBYOLLEM o6ocHoBaHUK B KayecTBe
NpPOTMBOMUNBLTPALMOHHOIO maTtepwuana 3aBec gonyckaeTcs
npegycmaTpuBaTtb CUHTETUYECKYIO MIEHKY, YKNaAblBaeMyl W3 OTAENbHbIX
Morioc C HU30BOW CTOPOHbI TPAHLLEMW.

B npoekTte 3aBecbl C NpUMEHEHMEM NMEHKU crneayeT npegycMaTpuBaTth
FPYHTOBBIN 3aMOMHUTENb, HE COOEPXALLUIA BKITIOYEHWUIA C OCTPbIMU yrnamu, u
€ro YKNnazky ¢ NpuHATUEM Mep NPOTUB MOBPEXAEHUS MIEHKU.

4.19. B npoekte Heobxogumo npegycMmaTpuBaTb KOHTPOSb KavecTBa
maTepvanoB 1 paboT C onpegeneHneM CBOWCTB TMIMHUCTON CYCMNEH3UU W
maTtepwuan Tena 3aBechbl, KOHTPOSb NPaBUITBHOCTY FEOMETPUYECKUX Pa3MEPOB
paspabaTbiBaemor TpaHweun (Wenu), ee BepTUKaNbHOCTU, a Takke
CMIOLHOCTN U COMPSPKEHUSI C BOOOYMOPOM C NMPUMEHEHUEM reohrn3n4EeCcKnX
MEeTOLOB.

4.20. [MpoTMBOUMNbTPALMOHHBIE CBOWCTBA 3aBECbl OMNpeaensTcs
uccrnefoBaHMeM BOAOMNPOHMLAEMOCTM oOpasuoB, BblOypuMBaeMblx U3 Tena
3aBeCbl, U1 Ha OCHOBaHWM AaHHbIX HabmAeHun 3a Nbe3oMeTPUHECKUMMU
CKBaXVHaMW y nepegHen U 3agHen rpaHen 3aBechl.

MWHBEKLUOHHbIE 3ABECDI

4.21. /HbeKkumoHHble 3aBecbl (TaMMOHaX T[OPHbIX Mopoa) cregyet
npegycmatpuBatb  OnNd  3alUWThbI BEPTMKamNbHbIX, HaKIMOHHbIX 1
rOpU30HTarbHbIX NOA3EMHbIX BbIpaboTOK OT NOA3EMHbIX BOA.

Mpu Hagnexawem o06OCHOBaHWM  JONyckaeTcst NpeaycMaTpuBathb
WHBEKUMNOHHbIE 3aBECHI (NMMHENHbBIE U KOHTYPHbIE) 4NN 3aWwunThl OT NOA3EMHbIX
BOZ, OTKPbITbIX FOPHbIX BbIPAbOTOK.

B 3aBMCMMOCTM OT reonorMyecknx W rmaporeosiornyecknx YcrnoBui
3aneraHns BOAOHOCHbIX NMOpoA AOMyCKaeTcsl NMPOEKTUPOBaTh MHBEKLMOHHbIE
3aBecbl B COYETaHWUM CO CBAWHbLIMU UMW TPAHLLENHBIMM.

HonyckaeTtcs npegycmatpuBatb  WHBLEKUMOHHbIE  3aBecbl  AnNS
3aKpenmneHnsl ropHbIX Mopod W MpuaaHWst UM BOJOHENPOHMLAEMOCTU Ha
OTAENbHBIX y4acTKax ropHbIX BbIpaboToK.

4.22. Tlpn nNpoeKkTMpoBaHUW crnegyeT npegycMaTpuBaTb YCTPOWCTBO
WHBEKUMOHHBIX 3aBEC W TaMMOHaX FOPHbIX MOPOA Ha OTAENbHbIX y4YacTkax
BbIpabOTOK C NPMMEHEHUEM LeMeHTauuu, T[MuHM3aumMM, cMmonu3aumn u
cunmMkaTmusaLmu.

4.23. LlemeHTaumio (MHBEKUUIO LEMEHTHbIX, [MIMHOLEMEHTHbIX U
rMUHOLIEMEHTHO-MECYaHbIX pacTBOPOB), Kak NpaBwWio, crnegyet MPUMEHSTb
Ons YyCTPOMCTBA 3aBeC B CKalbHbIX TPELUMHOBATLIX MOpodax C pacKpbliTUEM
TpewwuH cebiwe 0,10 MM, cBOBOAHBIX OT 3aMONHEHUSA UMK XKe 3anOSTHEHHbIX
nerko NoAAaloLLUMNCS NPOMbIBKE BTOPUYHBIMU MaTtepuanamu, npu cKopocTu
OBWXKEHUS NOA3EMHbIX BOA Mo TpewmHam He 6onee 600 m/cyT. Mpu GonbLuei
CKOPOCTU MPUMEHEHNE LUEeMEHTaUUn AOMKHO OblTb OBOCHOBAHO OMbITHLIM
nyrem,

HonyckaeTcs npegycmatpuBatb NPUMEHEHUE LEMEHTaLUU B rpaBUAHO-
rane4yHUKoBbLIX W MecYaHblX BOAOHOCHBLIX Mopogax €  KoadduunmeHToM
dunbTpaumm cebiwe 50 m/cyT.

4.24. Bbibop coctaBa M KOHCUCTEHUMM pacTBopa Npu LeMeHTauum
cnegyeT NpoOuM3BOAMTL B 3aBUCUMOCTM OT Ha3HAYeHUs WHBEKLMOHHOWN
3aBeCbl, COCTOSIHUSI WU WHXEHEPHO-TeONOrM4eckux CBOWCTB 3akpennaemMblixX
nopod, WX TPELLMHOBATOCTM U 3aKapCTOBAHHOCTU, a TakkKe XMMWYECKOro
cocTaBa NnoA3eMHbIX BOA,.



4.25. [na  npurotoBneHUs  LEeMEeHTHbIX  pacTBOpOB  criegyet
npegycmaTpmBatb nopTrnaHauemMeHT Mapku He Hwxke 300. [onyckaetcs
NCMONb30BaHe Cynb(aToOCTOMKOrO LieMEHTa, LUNakonopTraHaLeMeHTa u
TaMMOHaXXHOro nopTnaHauemeHTa. [py HanuymMM arpeccuBHbIX BoA crieayeT
npegycmatpusaTtb LLEMEHTbI, CTOVKME NO OTHOLLEHMWIO K NOA3EMHbLIM BOAAM.

4.26. MyHM3aumMilo (MHBEKUMIO TMMHOCKMITMKaTHBLIX pPacTBOpPOB) crneayeT
npegycmatpuBatb B ClyyasiX, KOra UEeMeHTauusi HE3KOHOMWYHA unu
HeHadeXHa M3-3a Hanuuns arpeccuBHbIX BOA, CMNOCOGHbLIX KOPPOAMPOBaTH
LEMEHT.

4.27. Cmonusaumio (MHLEKUMIO pacTBOPOB CUHTETUYECKUMX CMON C
oTBepauTeneMm) cnegyet npegycmatpuBaTtb [ANS  YCTPOWCTBa 3aBec B
necyaHbix (¢ koachpuumeHtammu cpunbtpaumm 0,2 — 50 M/CyT) U B CKanbHbIX
TOHKOTPELLMHOBATBIX U MOPUCTBIX FOPHbIX NOpoaaXx.

4.28. Cwunukatvsaumioo (UHbEKUMIO [OBYX WU OAHOM0  XMMWYECKUX
pacTBOpOB) criegyeT npegycmaTpuBaTb ANs YCTPOMCTBA 3aBeC B MecYaHbIX
nopogax. Mpu aTom B neckax ¢ koacpdumumeHTamm punstpaumm 2 — 80 m/cyT
cnepyeT npegycMaTpuBaTb MOOYEPENHO HarHeTaHne B MNOpbl  Nopoa
pacTBOPOB cunukata HaTpus W XIOPUCTOro KamnbUWs, B MENKMX Mneckax ¢
koacppuumeHtom cunbtpaumm 0,5—2,0 m/cyT — ogHOro pacteopa cunukaTa
HaTpua c pobaBkoi  gpocopHOM MM KpeMHedTOPUCTO-BOAOPOLHOM
KUCNOTBI.

4.29. [onyckaeTcs npegycmaTtpuBatb KOMOWHMPOBAHHOE MpPUMEHEHMWE
LUeMeHTauun, rMuHM3aLmMmn, CMonm3aLmmn 1 cUnukaTM3aumm.

4.30. [lonyckaembln rpagueHT Hanopa |, Ha UHBEKUMOHHYI0 3aBecy U ee
VNbTPALMOHHYIO  XapaKTepUCTUKY  MpU  OTCYTCTBUM  CreuuanbHbIX
3KCNepUMEHTArbHbIX [AaHHbIX [OMyckaeTcs MpuHMMaTb B 3aBUCMMOCTWU OT
3a0aBaeMol B MPOEKTe  BENWYUHbI  YAENbHOro  BOAOMOIMOLLEHUS
3aKkpennsemMbix ropHbix nopog no CHwull 11-16-76.

4.31. Bblbop paccTosiHus Mexay CkBakmHamu  (Wwar  CKBaXKMH)
WHBLEKLMOHHON 3aBecbl criegyeT Npou3BoAWTbL U3 ycroBus obecneyeHus ee
CNMOLWHOCTA N YCTaHOBMNEHHOW B NPOEKTE NMOTHOCTM (A0NYCTUMOWN BENNYNHbI
YAENbHOro BOAOMNOMNOLWEHNS 1 Ko3dduumeHTa punbTpaumm Tena 3aBechl).

OnTMManbHOe pacCTOsiHUE MEXAY CKBaXXMHaMM, Kak npaBwuno, crnepyet
onpenensitb Ha OCHOBaHWM OMbITHbIX paboT. lMpu OTCYTCTBUM OMbITHBLIX
OaHHbIX PacCTosiHME MEeXAy CKBaXuMHaMu AOMyCcKaeTcs OnpefensTb Mcxoas
U3 BENUYMHbI paguyca pacrnpoCTpaHEeHUss WHbLELMPYEMOro pacTBopa ri,
BblUMCNIAEMOro no copmyne

(4)

rae g, — Pacxof pacTBopa, HarHeTaemoro B CKBaXWHY, M3/

t - MPOAOMKUTENBHOCTL HAarHETaHUS pacTBOpa B CKBaXWHY, Y;

h;, - TONWWHa cnos akpennaeMoro rpyHTa, Mm;

ae - KOA(hPULMEHT HEPABHOMEPHOCTU PacnpoCTPaHeHWs TPELUMH 1 Nop B
ropHow nopoge,

e - K03(hPULMEHT MOPUCTOCTU FOPHBIX MOPOA MOMyYeHHbIE Mo opmyne
(4) 3HayeHUss HeoOXOOUMO  YTOYHATL NpPUM  MPOBEAEHUUM  OMbITHO-
NPON3BOACTBEHHBIX paboT

432 lNpn NpoeKkTUpoBaHWM 3aBeChl criedyeT yCTaHaBnMBaTb O4EPefHOCTb
OypeHus U NHBbELMPOBaHUSI CKBaXKMH B psifly MO MeToAy NnocrneaoBaTenbHOro
cOnmxKeHusi, pacnonarasi CKBaXWHbl MEpPBON O4Yepean Ha pPaccTosiHUWU,
UCKITIOYaloLLEeM MX CBA3b NO TPeLUMHaM B NPOLIeCCe HarHeTaHus pacTeopa.

4.33 YCTpOWCTBO WHBLEKUMOHHBIX 3aBeC criedyeT npegycMaTpuBaTb C
NMOBEPXHOCTU UMK U3 FTOPHbIX BbIpaboTok

4.34. HanpasneHue (yron HaknoHa) CKBakvH criegyeT 3agaBaTtb C y4eTOM
nepeceyeHnss HaubomnbLlero 4ucna npeobnagarwmx BOLOMPOBOASLINX
TPELUUH U KOHTaKTOB HamnmacToBaHUn

4.35. [InameTpbl BypoBbIX CKBaXvH npu BblibpaHHOM crnocobe GypeHus
crnepyeT HaszHayaTb B COOTBETCTBMU C UX FMYOUHON, COCTAaBOM U CTPOEHMEM
NpoxoauMMbIX Nopof, a Takke C y4eTom obecneveHusi nponycka Tpebyembix
pacxofoB BOAbI MU HAarHETaeMbIX pacTBOPOB

[OunameTpbl CKBaXXWH AonyckaeTcsi HasHavaTb B npegenax 42—91 mm, a
npu 3anofiHEHUUN KPYMHbIX MOMIOCTEN U NYCTOT BA3KUMK pacTBopamu — 91—
110 mm

4.36. B necuyaHblx nopogax BMEeCTO OypeHWsi CKBaXuH [onyckaeTtcs
npegycmartpuBatb 3abuBKYy NepdOpUpOBaHHbLIX MHBEKTOPOB C NpeaeribHOn



rnybuvHon norpyxenns 12-15 M. TlorpyxeHue WHLEKTOPOB Ha 6GonbLuyto
rnybuHy cnegyeT npegycmatpusaTth B TPOBypeHHbIe CKBaXWHbI

4.37. Tlpn NpOEKTUPOBAHMM  WHBLEKUMOHHbIX  3aBeC  JaBrieHue
MHBbELMpYyeMbIX PacTBOPOB, Kak MNpaBwno, criegyeT YycTaHaenuBaTb MO
OaHHbIM OMbITHLIX PaboT; Mpu UX OTCYTCTBMM AOMyCKaeTcs ycTaHaBnuBaTb
AaBMneHWe Ha OCHOBaHWM [aHHbIX BbINOMHEHNS 3aBeC B aHaNOMMYHbIX
yCroBUsIX

B npoekte cnegyeT npegycMmatpuBaTte HeOOGXOAMMblE MepoOnpuATUS Ans
npefoTBpalleHnsl MNpPOpPbIBOB HarHeTaemblX pPacTBOPOB Ha MOBEPXHOCTb
3eMM1 UMK B FOPHbIE BbIPAboTKM

4.38. [Npn NpOEKTUPOBAHNMN NHBEKLMOHHbIX 3aBEC KPOME HaCcTOSLLMX HOPM
Heobxoammo cobnogaTe Tpeboranus CHulM 3.02.03-84

NbAONOPOOHbIE 3ABECHI (OrPAXOEHUA)

4.39. JlbgonopofHbIB 3aBECh!, BbIMOMHSEMbIE MYTEM WCKYCCTBEHHOIO
3aMOpaxuBaHWsl TOPHbIX MOpoA, criegyeT npegycMmartpuBaTb ANs 3awuThl
NOA3EMHbIX (BEpPTMKAlbHbIX, TFOPU3OHTANbHLIX W  HAKMOHHbLIX) TOPHbIX
BbIpabOTOK B MNepuog WX MNPOXOOKUW B HECKalNbHbIX HEYCTOWYMBBIX U
TPELLYMHOBATBLIX CKanbHbIX BOAOHOCHBLIX FOPHBLIX MOPOAaXx

Mpu Hagnexawem o6ocHOBaHWMM  [JonyckaeTcd  npegycMaTpuBaTth
NPMMeEHEeHNe IbAOMOPOAHbLIX 3aBeC ANA 3aluTbl OTKPbITLIX BbIPAabOTOK Ha
nepuog paspaboTku

4.40. 'paHULbl NPUMEHUMOCTM 3aMOpPaXMBaHWS FOPHbLIX NMOpoa crneayet
onpedensitb  pacyeToMm B 3aBUCUMMOCTM OT  CKOPOCTU  hunbTpauuu,
TemnepaTtypbl U CTENEHN MWUHepanu3auuMu MOA3EMHbIX BOA W TEXHOIOMMM
3amopaxvBaHusi

4.41 JlbponopofHble 3aBecbl OOIMKHbI ObITb MOMTHOCTBH 3aMKHYTbIMU Y
3arnybnaTbcs B yCTONYMBbLIE BOAOYNOPHbIE MOPOAbI

4.42. TonwuHy nbOOMOPOAHOM  3aBecbl  crnegyeT  onpefensatb
CTaTUYECKUMKN pacyeTaMyM B 3aBUCUMOCTW OT €e HasHadeHusi, opmbl U
pasmepoB BblpaboTKM B nnaHe, [nyOuHb, a TaKke MPOYHOCTHbIX
XapakTepUCTUK 3aMOPOXKEHHbIX NMOPOA

443 TemnepaTypy nbAOMOPOAHON 3aBECbl M PacCTOsHWE  Mexay
3amMopaxvBalLMMM  CKBaXMHaMW crnefyeT yCTaHaBnMBaTb Ha OCHOBAHWM
OMbITHLIX AaHHbIX. [lpu OTCYTCTBUM OMbITHBIX [AaHHLIX  [AOMyCcKaeTcs
NnpvHUMaTb CPEeAHIo TemnepaTtypy NbOOMOPOOHOM 3aBeCcbl — B npegenax
30-40 % Temneparypbl XonogoHocuTens, LMpKynMpyoLero B
3aMOpaXxmnBaoLLMX KOJTOHKaX;

paccTosiHUE MeXay 3aMOPaXKUBAIOLLUMY CKBAKMHAMW NPY OOHOPSAHOM KX
pacnonoxenun - B npegenax 1—1,5 m, mexagy psgamMmy npu MHOropsigHOM
pacrnonoxeHun - B npegenax 2-3 m

444 MoLWHOCTL XONoaAuNbHOW YCTaHOBKW  criedyeT onpefenstb
TENNOTEXHUYECKMMU pacyeTaMmuM B 3aBMCMMOCTM OT MPOEKTHOrOo obbema
NbOONOPOLHOW 3aBECHI

4.45 B npoekTte cneayeT npegycMaTpmBaTh MEPONPUATUS MO KOHTPOSHO 3a
YPOBHEM MOA3EMHbIX BOZ, TEeMMepaTypod T[OpHbIX MOpod, a Takke
CMIOLUHOCTBIO M TOMLLMHOWN NbAONOPOLAHON 3aBeChI

446 TMpu NPOEKTMPOBAHUM NbAOMNOPOAHBLIX 3aBEC KPOME HACTOSLLMX HOPM
Heobxoammo cobniogate TpebosaHms CHwull 3.02.03-84 n BCH 189-78.
cornacoBaHHbix [occtpoem CCCP u  yTtBepxaeHHbix MuHUCTEpCTBOM
TPaAHCMOPTHOrO CTPOUTENbLCTBA.

6 PETYNNIMPOBAHUWE NMOBEPXHOCTHOIO CTOKA, BOOOOTBO/

51 Tlpu  perynupoBaHWM  MOBEPXHOCTHOFO  CToka  criedyeT
npefycMaTpuBaThb:

OTBOA4 BOAbl C KapbepHbiX M MO BO3MOXHOCTM C LUAXTHbIX MOMew
BOAOTOKOB U BOLLOEMOB,

orpaxgaeHue KapbepHbIX W LWaxTHbIX MoMnei oT nonafaHus B HUX BOAbl C
npuneratoLlei Tepputopuu,

UCKMIOYEHNE UMW COKpaLleHUe WHUIbTPaLMM NOBEPXHOCTHbLIX BOL B
FOpHblE MOPOAbI B 30HE BMUSIHUS BOAOMNOHU3UTENbBHBIX CUCTEM W BOAOOTNMBA
U3 TOPHbIX BbIPAbOTOK, @ Takke OOMbLUMX CKOMMEHU BOAbl B MOHMXKEHHbIX
yyacTkax penbeda B npegenax LaxTHbIX (KapbepHbiX) Nonei, B TOM Yucne B
MynbJax CABUKEHUS 3eMHO NMOBEPXHOCTY



npenoTBpalleHne paspyLueHust 6opToB kapbepa (pa3pesa) 1 HapyLUeHUs B
HEM HOpManbHOro BedeHUs 3KCnnyaTauMoHHbIX PaboT NOBEPXHOCTHLIMU
BOOAMW U3 aTMOCEpPHbIX OCaAKOB, BbiMadalolMX HEMNocpeACTBEHHO Ha
nnowanb OTKPbITOW BbIpabOTKM, MOTEPL TEXHOMOrMYECKMX BOA, U Ap.

5.2. B npoekte cucTembl peErynMpoBaHUs MOBEPXHOCTHOrO CTOKa B
3aBMCUMMOCTM OT MECTHbIX YCMOBMI crepyeT npedycmaTtpuBaTb HaropHble
KaHaBbl, orpaxgatoowue [ambbl, NNOTUMHBI, BOAOCTOKM U Bogo3abopsl,
cnpsiMrieHve W OTBO4 PeK B HOBOE pYycro, MpPOTUBO(UILTPALIMOHHYIO
M30MAUMIO  pycen B npejenax LaxTHOro (KapbepHoro) nons W Ha
npunerawoLwen TeppuTopuMKu, a TakkKe BOAOCTOKW, COPOCHbIE §NUHUM U
BOOOCOOPHMKM B OTKPbITbIX BblpaboTkax, obecrneuvvBaloliMe COBMECTHO C
NPOEKTUPYEMbBIMU MEPOMPUATUAMU MO 3aLLUTE OT MOA3EMHbIX BOA OXpaHy
FOpHbIX BbIPABOTOK OT BHE3aMHbIX MPOPLIBOB BOAbI U HEAOMYCTUMbIX
NMPUTOKOB M3 BOAHbIX OGBEKTOB M B TO K€ BPEMS OXpaHy BOAHbIX OOBEKTOB,
UMEILLMX HAPOLAHOXO3ANCTBEHHOE 3HAYeHWNe, OT BPEAHOMO BIINSIHWUSI TOPHbIX
BblpaboTOoK

5.3. ObGecneyeHHOCTb  pacyeTHbIX  FMAPOMNOro-MeTeopPOorM4ecKnX
XapaKTepUCTWK AN NPOEKTUPOBaHNS TMAPOTEXHUYECKUX COOPYKEHWUIA CUCTEM
3alWmMTbl  OOSPKHA  YCTaHaBMMBAaTbCA  OpraHv3auven,  yTBepXaarlLluen
TeXHUYeckoe 3ajaHune

5. 4. OTKkas oT 3aLnTbl NOA3EMHbIX FOPHbIX BbIPABOTOK OT NOBEPXHOCTHbIX
BO/ JoMmXkeH OblTb 060CHOBAH.

5.5. Npu nNpoekTnpoBaHUM OOXAEBON CETU B NpeAenax HaropHbIX KaHaB
KapbepHOro MUInu LLIaxTHOro Mons NPUTOK AOXAEBbIX BOA, CreayeT onpeaensrs
no MeTtody npefdenbHbiX UWHTEHCMBHOCTEW. [epvog  ogHOKpaTHOroO
NpeBbILEHNS pacYeTHON MHTEHCMBHOCTM AOXASA cneayeT NPUHUMATL paBHbIM
5 ropam, ona ocobo OTBETCTBEHHbIX OOBEKTOB MM OMAacHbIX B OT HOLUEHUN
ycTonunBocTy 60pToB BeipaboTok —10 rogam.

HaropHble KaHaBbl crnegyeT  paccyuTbiBaTb Ha  MakcUMarbHbI
naBOAKOBbIV pacxon ¢ o6ecneyeHHOCTbo 5%

KapbepHble BOOOCGOPHUKM M HACOCHbIE CTaHLUK criedyeT NpoeKTMpoBaTh
ucxoast u3 obLLero NpuUToka K Kapbepy, onpeaensiemMoro no CyTOMHOMY CIIO
0CajKoB, C NEPUOAOM Ero OAHOKPATHOrO NPEBLILLEHMS], KaK MPaBUIIO:

ONS KapbepHbIX BOAOCOOPHMKOB — 5 nert

ONS KapbepHbIX HACOCHBIX CTaHLUMA — 4 mec.

Ona ocobo OTBETCTBEHHbIX O0OBEKTOB (B crnydasix creuuanbHO
OrOBOPEHHbIX B 3ajaHNM Ha NPOEKTUPOBAHNKE):

ONS KapbepHbIX BOAOCOOPHUKOB — 10 net

ONS KapbepHbIX HACOCHBIX CTaHLUMA — 1rog

5.6. [lonyckaemble CKOpOCTW BOAbl B BOAOCTOKaxX CrieyeT NpPOeKTMpoBaTh
13 pacyeTa Ha MakCMMarbHbIA NaBOAKOBLIN pacxos 06ecrneyYeHHOCTbI0 5 %.

JloTkm Ha oTKoCcax crnegyeT MpoekTMpoBaTb MNPSIMO  YrONbHOrO,
TpaneuemganbHOro  MNU  MOMYKPYrNOro  CeYeHUs € KpenmneHuem,
UCKIIOYaKoLWMM BO3MOXHOCTb MX pa3MbiBa NUBHAMU (C obecneyeHHOCTbo 5
%) .

KaHaBbl, mMcnonb3yemble B KayecTBe TpPaHLIEWHOro ApeHaxa, crnegyet
NPOEKTNPOBaTb C MONOrMMU OTKocamu 6e3 KpenneHus.

Ha kapbepHbIX cbe3gax M crnyckax crieqyeT npegycMmaTpvBaTbh NOTKU—
nepexesatyuMkn ctoka. Vx crnepyeT nepekpbiBaTb CTallbHbIMU peLleTKamu,
JonyckaroLmmu npoesa TpaHcnopTa.

5.7. Becb KapbepHbIi CTOK JOmkeH ObiTb yAaneH 3a npefenbl kapbepa
(paspesa) ¢ nomolubio BogooTnuea (cM. pasa. 3) Ecnu ycnosus penbeda
MO3BONAOT, KAPbEPHbIN CTOK UMW YacTb ero cnepgyet OTBOAWUTbL CaMOTEKOM K
mMecTam cbpoca pyaHUYHbIX BOA,

5.8. BHekapbepHble © BHellaxTHble BOAOOTBOASLINE YCTPOMCTBA
JonyckaeTcs BbINOMHATb B BUAE OTKPbITbIX KaHaBs, FIOTKOB, 6e3HanopHbIX U
HanopHbIX TpybonpoBoaoB.

Mpu NpoOeKTMPOBaHWM BHEKApbepPHbIX W BHELUAXTHbIX BOAOOTBOASILLMX
YCTPOWCTB crneayeT npegycMatpuBatb MepONpUsATUS ANs NpeaoTBpalLeHus
NOANWUTKM MOA3EMHbIX BOA4 B npedenax 30Hbl BIIUAHUS BOOOMOHU3UTENbHbIX
cuctem. [Mpu HEBO3MOXHOCTU BbIMOMHEHUSA YKa3aHHbIX MepONpUSTUA Mpu
pacyeTe BOLOMOHWXEHWUS crefyeT YYuTbiBaTb [AOMOMHUTEMbHbIA MPUTOK
NoA3eMHbIX BoZ, 06YCNOBMNEHHbIA NOANUTKON

5.9. [ns npepoTBpalieHnsa 3amepsaHus Boabl B Tpybonposogax w
Hacocax B 3IMHUI nepuoj cneayeT npeaycMaTpuBath:



YKNagKy camoTeyHbIX TpybonpoBodoB € ykroHom He meHee 0,005, a npu
AnuTenbHbIX NnepepbiBax B paboTe - ¢ yknoHom 0,05-0,02,

YCTaHOBKY BEHTUMEN Unu 3aABuKeK ANs BbiMycka BOAbl B HU3KMX MecTax
HamnopHbIX TPybonposoaos.,

YCTaHOBKY HaCOCHbIX arperaTtoB B OTannnBaeMblX MOMELLEHUSIX.

[ononHuTenbHble MeponpuaTUS MO NpefoxpaHeHuio TpybonpoBodoB OT
npomep3aHus criegyet npegycMmatpusatb B COOTBETCTBUN c
TENnNoTEXHUYECKNM pac YeTOM

5.10. lMpu cbpoce WaxTHLIX U KAapbePHbLIX BOA4 Ha MOBEPXHOCTb 3EMIN, B
oBparu, BOAOTOKM, BOAOEMbl, a Takke B BOAOMOMMOWALME CIOM
Heobxoammo cobntogaTh TpeboBaHus pasa. 6

6 OXPAHA OKPYXXAIOLLEN NPUPOOHOW CPEObI

6.1. Mpu NpoekTMpoBaHMN CUCTEM 3alLMTbl criegyeT npeaycmaTpuBathb
OoXpaHy OKpy>XatoLLieln MPUPOSHON CPpebl NyTEM:

BblbOpa MpPOEKTHbIX pEeLIeHNA CUCTEM 3aluTbl U KOHCTPYKTUBHbIX
peLUeHNIA 3aLUTHBIX COOPYKXEHWI U YCTPOCTB, NPY KOTOPLIX 0GecrneynBaeTcs
HaMMeHbLUUA yuepd m3-3a UCTOLLEHUS U 3arps3HeHUs MOA3EMHbIX BOA,
3arpsi3HeHns, 3acopeHusi, HapylleHWs pexuma W pa3mbiBa 6Geperos
NMOBEPXHOCTHbLIX BOAHbLIX OOBLEKTOB, pa3mbiBa 1 3po3un No4s, 3abonayvnaHus
TeppuTopUN, COBWXEHWS W AedopmMauMu  TFOpHbIX MOpoa U TEMHOM
MOBEPXHOCTW, OCadoK W Aedopmaunini COOPYXEeHWM Ha npuneratoowen
TeppuTopum,

MCMOMNb30BaHNSA COOPY>KEHWUI, YCTPOWCTB U MEPONPUSTUIA, MPOEKTUPYEMbIX
cneumansHo s 3TON Lenu.

pauMOHanNbHOrO BOCMOMHEHUSA NPUYUHAEMOTO yulepba

6.2. [lpy nNpoekTMpoBaHWW  MNOITANHOr0O BBOAA B  JAeNcTBue
BOLOMOHU3UTENbHbIX YCTPOWCTB He crnegyeT [0 MyckaTb Onepexarollero
pas3BUTUST BOLOMOHU3UTENbBHbIX CUCTEM U MOHWKEHUSI YPOBHEN MOA3EMHbIX
BOA B Gonbluen mepe, 4eM npegycMmoTpeHo nn. 1.14 n 1.19. Heobxogumo, kak
npasuno, anddepeHunpoBaTe OTKAYKy U BOOOOTBOZ, YNCTOWN N rPSA3HON BOAbI
W npegycmatpuBaTh MOMHOE UMM YaCTUYHOE MCMOSb30BaHUE OTKauYMBaeMbIX
BOA ANs BOAOCHaOXEHWs, CerbCKOXO3ANCTBEHHbIX Lenem v Opyrnx BUMOOB
BOOOMONb30BaHMS.

6.3. COpoc BOAbl. OTKAYMBAEMOW W3 BOLOMOHWU3UTEMbHbLIX YCTPOWCTB U
rOpHbIX BbIpabOTOK, HA MOBEPXHOCTb 3E€MIN, KaK NPaBuUIio, He A0NyCKaeTCs.

[onyckaeTcs npegycmaTtpmBaTtb CO6pOC BOAbI HA HEUCMONb3yeMble 3EMIN,
€Cnn npu 3TOM WCKIIOYaKTCA BO3MOXHOCTb MoMajaHus KX B BOAHblE
0ObeKTbl, 3arpsi3HEHWe MNOA3EeMHbIX BOA, 3p03usi Mo4YBbl, 3abonavnBaHue
MECTHOCTW 1 Apyrue Buabl yuwepba okpyxatoLuen npupogHon cpeae.

Mpu npoekTMpoBaHun cbpoca pyaHWYHBIX BOA B NMOBEPXHOCTHbIE BOAHbLIE
ob6bekTbl M oBparu cnegyeT cobnopate TpebosaHusa L [lpaBun oxpaHbl
MOBEPXHOCTHLIX BOA OT 3arpsi3HEHUSI CTOYHbIMU BOZamu", YTBEPXKOEHHbIX
MwuHBogxo3om CCCP, MuHsgpasom CCCP u MuHpbi6xozom CCCP

Mpu npoekTupoBaHnn cbpoca pygHUYHbIX BOA B MOA3EMHbIE BOAOHOCHbIE
cnon HeobxoamMmo cobnopgaTe TpeboBaHus ,[1ONIOXEHNN MO oOXpaHe
noaseMHbix Boa", yrBepxaeHHbiXx MwuHreo CCCP, MuHBogxo3om CCCP un
MwuHagpaBsom CCCP u cornacoBaHHbIx FocroptexHaasopom CCCP.

Mpu npoekTupoBaHum cbpoca pydHWUYHBIX BOA4 B MOpsS Heobxooumo
cobnogatb TpeboBaHus L [MpaBun oxpaHbl MOper OT 3arpsisHeHus",
yTBepxaeHHbIX MuHagpasom CCCP.

6.4. MNpwn HenocpeACcTBEHHOM COPOCE PYAHWYHBLIX BOA, B BOAHbIE OOBLEKThI,
oBpary 1 06paTHO B OpeHUpyemble BOLOHOCHbBIE CIOW, €Cnv He MOryT ObiTb
obecneyeHbl  TpeboBaHusl, ykasaHHble B n. 6.3, Heobxogumo
npegycmatpvBatb COOTBETCTBYIOLLME MEPOMNPUATUS. HamnpaBlieHHble Ha
npefoTBpalleHne 3arps3HeHus BOAHbIX OOBEKTOB OT B3BELUEHHbIX U
pacTBOPEHHbIX BELLECTB, COAEPXKALLMXCSA B PYAHUYHbIX BOAAX.

6.5. [0ns CHMXEHUS KOHLUEHTPaLUW B3BELLEHHbIX BELLECTB cregyet
npegycmatpuBaTb OTCTaMBaHUe PygHUYHbIX BOA B OTCTOMHUKAX.

BmecTuMocTb OTCTOWMHUMKa criefyeT onpejenatb ¢ ydyetoM obbema
OTKauMBaeMblX PyAHWUYHbIX BoA, TpebyemMoro BpeMeHu OTCTos U
Jonyckaemoro cbpoca OCBETNEHHbIX BOA B BOAHbIN 0O6BEKT ycrnosusa cbpoca
OCBETIMEHHbIX BOA B BOAHbI OOBLEKT Heobxooumo onpejensatb B
cooTBeTCcTBMM C ,[1paBunamu oxpaHbl NMOBEPXHOCTHLIX BOA OT 3arps3HEHWs
CTOYHbIMW BOoZamu" BpPeMsi OTCTOS PYAHUYHbIX BOA4 ANs  OOCTWKEHMS



HeobXOAMMOro CHWXEHUST KOHLEHTPaLUW B3BELUEHHbLIX BELLECTB cregyet
onpeaensite ONbITHbIM MyTEM.

6.6. [1na CHMXEHMSA KOHLEHTpauumM 3arpasHSIoLLIMX BELLeCTB Heobxoaumo
npegycmatpuBatb MNPUMEHEHUE COOTBETCTBYHOLUMX (PUINKO-XUMUYECKUX U
OMONornyecknx METOA0B OUNCTKU PYOHUYHBIX BOA.

Mpu cooTtBeTCcTBYHOLLEM OBOCHOBAHMM OYUCTKA PYAHUYHBIX BOA MOXET
ObITb 3amMeHeHa COPOCOM UX B HAKOMUTENU-UCNapUTENN.

B oTaenbHbIX criydasix, No COrnacoBaHuio ¢ opraHaMu Mo perynmpoBaHuio
UCnonb3oBaHUsa n oxpaHe Bog cuctembl MuHBogxosa CCCP, ponyckaeTtcs
NPOEKTNPOBaTb YCTPOWCTBO HaKOMUTENs-perynstopa co cOpocoM W3 Hero
MWHEpanu3oBaHHbIX BO4, B BOAOTOKM BO BpEMsI MaBOAKa MpW YCIOBUU
cobniofeHnst yCTaHOBMEHHbIX HOPM NPeAenibHO AOMYCTUMbIX KOHLEHTPaLUiA
(NAK) BelwecTs B BOoAe BOAHbIX OOBLEKTOB B cooTBeTCTBUM C [lpaBunamu
OXpaHbl MOBEPXHOCTHLIX BOA OT 3arpsi3 HEHWUS CTOYHbIMU BoAamn".

6.7. PacnonoxeHHble BOGNM3M TrOpHbIX BbIpaboTOK GeCCTOYHble BMaguHbI
(MoHWxeHnsa) wnu Hebomnblume o03epa, He WMeloLWMe pekpeaLnoHHOro,
PbIBOX0O3ANCTBEHHOIO UMW APYroro HApPOAHOXO3SINCTBEHHOIO 3HAYEHUS, MOTYT
ObiTb  MCMONb30BaHbl B KAa4yeCcTBE  HAKOMUTENEN-PErynsaTopoB  UNU
Hakonutenew-ucnapuTenern npu MpeaocTaBneHMn 3TUX OOBLEKTOB B
obocobneHHoe nomnb3oBaHMe Ha ocHoBaHun cT. 15 ,OcHOB BOAHOIO
3akoHopaTenbcTBa Coto3a CCP 1 colo3HbIX pecnyonuk”.

6.8. Mpu NpoeKkTUpoBaHWM HaKONUTENEN-PErynaTopoB U Hakonutenen-
ucnapuTenen JosmkHbl ObiTb Npeay CMOTPEHbl MEPONPUSTUSA, UCKMYaoLwue
BO3MOXHOCTb 3arpsi3HeHus NOA3EMHbIX BOf, — YCTPOWCTBO
NPOTMBOMUNBLTPALMOHHBIX 3aBec, 3KpaHoB M Ap. 1o KOoHTypy Hakonutenemn
HeobXxoaMMO npeaycmaTpuBaTth HabnogaTenbHble CKBaXMHbI ANst KOHTPONs
CTeneHun 3arpsi3HeHNs NOA3EMHbIX BOS,.

6.9. B npoekte cnegyetr npegycmaTtpuBatb cbop, yaaneHue wu
06e3BpexuBaHne pyaHUYHbIX BOA, COAEpXKallnX pagnuoakTMBHbIE BELLECTBA B
COOTBETCTBUM C AEWCTBYHOLLUMMK HOpMaMu pagvauuoHHon 6e3onacHocTn u
CaHWTapHbIMM npaBunammn paboTbl C paguoakTMBHbIMK oblecTBamMmu WU
OPYrMMU UCTOYHUKaAMW MOHU3NPYHOLLINX U3ITYYEHWIA.

C6poc pygHWYHbLIX BOA, COAEPXAaLLMX padnOaKTUBHbIE BELLECTBA, Ha
NOBEPXHOCTb 3EMN, B BOOHbIE OOBEKTHI, MCMNONb3yeMble AN XO3ANCTBEHHO
MUTBEBBIX, KYNbTYPHO ObITOBbIX W pbIOOXO3AWCTBEHHbIX LUenew, W B
BOLOHOCHbIE CIIOM He [oMNyCKaeTCs.

6.10. B npoekTe [OmkHbl ObiTb NPELYCMOTPEHblI YCTpPOMCTBA W
MeponpuATUA ANs NpeaoxpaHeHus novB M 6eperoB BOAHbIX OOBEKTOB OT
pa3mbiBa OTKa4YMBaeMbIMU BOOAMM.

6.11. YcnoBus cbpoca pygHWUYHbIX BOA YKasblBAOTCS B paspelleHun Ha
cneuvanbHoe BOAOMONb30BaHNe, BbiJaBaeMOM OpraHaMu no perynvMpoBaHuio
UCMnonb3oBaHUa U oxpaHe Bog cuctembl MuHBogxoza CCCP npu oTBoge
nnowagkn Ans CTPOUTENbCTBA TOPHOrO MNpeanpusitTus B COOTBETCTBUM C
LMHCTPYKUMEN O nopsiake COrnacoBaHMs W Bblgayu paspelleHuin  Ha
crneunansHoe Bogomnonb3oBaHMe", cornacoBaHHon [occtpoem CCCP
yTBepxaeHHo MuHieoaxozom CCCP.

6.12. o paHHbIM OUEHKU KayecTBa OTKauMBaeMblX BOA B MNpoeKkTe
cnegyeT MNpUHMMaTb PELUEHWs MO  W3BMEYEHW U3 HUX  MOME3HbIX
KOMTMOHEHTOB.

6.13. [lpu npoekTMpoBaHUM MNPOTUBOUNBTPALMOHHbBIX YCTPOWUCTB U
MEpONpUATUIA cregyeT y4uuTblBaTb, YTO B 30HE AeNCTBUS BoJo3abopoBs
XO3AWCTBEHHO-MUTLEBOrO BOOOCHAOXEHUS He [OMycKaeTcs WHBbEKUMS B
BOLOHOCHbIE CITOM PacCTBOPUMBIX B BOJE BELLECTB.

6.14. B 30He BnUMSAHMSA BOAOMOHU3UTENbHbLIX CUCTEM Heobxoammo
y4nTbiBaTb BO3MOXHOE OCefaHue 3eMHOW MOBEepXHOCTW, Aedopmauum U
CABWXXEHWSI TOPHbIX MOpPOoA4 W onpefensiTe AOMNOMHUTENbHbIE NepemMeLLeHuns
byHAaMEHTOB COOPY>KEHUMN.

6.15. PacyeT oceaHusl 3eMHOIM MOBEPXHOCTU B OCHOBAHUU COOPYXKEHUI
npu OXWAAEMOM MOHWKEHUN YPOBHS MOA3EMHbIX BOA CrieyeT Npou3BoauUTb
CyMMUpOBaHMeM aedopmaumii OTAENbHbIX CMOEB.

6.16. lpy CNOXHBIX WHXEHEPHO TreonorMYeckux YCMOBUSAX NOLWAAKN
cTpouTenbCTBa AN OnMpeferneHvst ocefaHusi, gedopmauum u COoBUMKEHMUS
TOJLUM FOPHbIX MOPOA AO0MYCKAETCHA NPUMEHSTb MOAENMPOBaHUE.

6.17. MNpy NpoeKTMpOBaHWM BOAOMOHU3UTENBHBIX CUCTEM HEOOX0oUMO
YYUTbIBATb BO3MOXHOCTb BO3HUKHOBEHMSI UMM  aKTMBU3aUUW  KapCTOBO-
Cy(PHO3MOHHBIX MPOLECCOB N Pa3pbIXIEHUS TPYHTOB B OCHOBAHWM 34aHUN U



COOPYXXEeHUN, OCOBEHHO €ecrnn BEepXHAs 4YacTb IPYHTOBOW TOMLM CrOXeHa
neckamu. B npoekte crnegyeT npeaycmaTpueBaTb COOTBETCTBYHOLLME
MeponpusiTUSS Mo 3alUTe OCHOBAHWMN CyLLECTBYIOLWMX W MPOEKTUPYEMbIX
COOPYKEHWI (LLINYHTOBbIE OrpaXkaeHus, KoflbMaTaumio, LleMeHTauuo 1 ap. )

6.18. MNpn HEBO3MOXHOCTU 3aKMafkM ropHbIMK nopodamu oTpaboTaHHOro
NMpocTpaHCcTBa kKapbepa (paspesa) [nornyckaeTcs npedycMaTpuBaTth €ro
pekynbTUBaLMIO MyTeM MNepeycTpoiicTBa B BOAOEM AJIS pasfyHbIX BUOOB
BOZOMOb30BaHMS.

NPUNOXEHWUE1
PekomeHdyemoe

PACYET BOAOMNMOHU3UTENbHbIX (APEHAXHbLIX) CUCTEM
OBLUE YKASAHUA

1. [Ona pacyeta BOAOMOHWKEHUSS HEOOXOAMMO CcxemaTu3mpoBaTb
NPUPOAHbIE YCNOBUS U BOAONOHU3UTENBHYIO CMCTEMyY. TOrLa ropHbIX NOPOA
pa3bnBaeTcA Ha YCrOBHO-O4HOPOAHblIE BOAOHOCHbIE M BOAOYMOPHbIE (MnK
YCMOBHO BOJOYMOPHbIE) CMOW BOAOHOCHBLIA CION MOXeT OblTb NpUHAT
HeorpaHM4YeHHbIM U1 OrpaHNYeHHbIM (MOMHOCTBIO MMM YaCTUYHO) KOHTYPOM
nMTaHMA UM BOAOHENPOHULAEMbIM KOHTYPOM. [nTaHWe BOAOHOCHbLIX CroeB
NPUHUMaeTCsa 3a CYeT MpUTOKa MOA3EMHbIX BOA M3 BOJOEMa Wv BOAOTOKA,
WMHpUNbTpauMn  atMocdepHbIX  OCaAKoB, MepeTekaHus U3 OfHOro
BOJOHOCHOrO CMosi B APYroM.

BopgonoHusnTenbHble CUCTEMBI CXEMaTU3UPYIOTCA NO 3TanamM ux pasBuTUS
N NPUBOAATCSH, KaK MPaBumno, K O4HON W3 Criedylolmx CXem:  KOnbLEeBOWn,
HEMoOSMHO KOSbLEBOW, NMHEWHOW WUNWN rpynnoBoi (He NPUMBOOUMON K CXeme
Kpyra unu npsiMon nuHum).

2. PacuyeTbl BOOOMOHWKEHUA MPOW3BOAATCS ANM YCTAHOBMBLUEroCA W
HeyCTaHOBMBLLErocs pexvmoB duneTpaumu. PacyeTbl Ana ycTaHOBMBLUErocs
pexvMa [OIKHbl BbIMOMNHATLCS, Kak npaBuiio, BO BCeX cnyyasx (3a
UCKITIOYEHNEM BOAOMOHWMXEHNS B 3aKPbITbIX BOAOHOCHLIX CIOSX, HE UMEIOLLNX
nuTaHns). PacyeTbl MO HEYCTaHOBMBLUEMYCS PEXUMY BbIMONHAOTCA AnA
nmepvoja C Havana OTKaykM OO MOMEHTa BPEMEHW, COOTBETCTBYIOLLErO
HacTynneHuno YCTaHOBMBLLEroCs pexumMa, onpegensieMoro B 3aBUCUMOCTMW OT
YCrOBWIA NUTaHNSA BOAOHOCHbLIX CIOEB.

B 3aKpbITbIX BOAOHOCHbBIX CNOSX, HE UMEILMNX NUTaHWs, pacyeT BeaeTcs
TOIMbKO MO HEYCTaHOBMBLLEMYCS PEXUMY.

3. O6Wwmin NopsigoK pacdeTa BOOOMOHU3UTENBHOW (OPEHAXHOW) CUCTEMbI
cnegyowmmn

ycTaHaBnueaeTca Tpebyemoe MOHWXeHWe YPOBHSA MOA3eMHbIX BOA (B
3aBMCMMOCTU OT NOCTaBIIEHHOW 3a4a4M BOAOMOHUKEHMUS),

NPOU3BOAMTCA pacyeT MpuToKa K BOAOMOHU3UTENBHON (APEHaXKHON)
cucreme;

onpefensioTcA  napameTpbl  BOAOMOHWU3WUTENbHOW  CUCTEMbI  (Y4MCHO
CKBaXWH, WX rnybuHa, nNpou3BOAMTENbHOCTb, AMaMeTp, MOMOXeHue
OVHaMNYECKUX YPOBHEW BOAbI B CKBaXXMHaX, AMaMeTp 1 NponyckHas cnocob-
HOCTb TpybuaTbiXx ApeHaxen, napameTpbl APYrMX BOLOMNOHWU3UTENbHbIX
YyCTPOMCTB) , MCXoAa W3 OOLero npuToka OMpeAensioTcd OpAuHaTbl U
NpPOM3BOAMTCA MOCTPOEHME [LOEenpecCUOHHbIX MOBEPXHOCTEN MNOA3EMHOro
NoOTOKa;

nogbvpaetca obopyaoBaHME UM paccuUTLIBAIOTCA  BOAOOTBOASALLME
yCcTpouncTBa

4. MNpuToK NOA3eMHbIX BOA4 K BOAOMOHM3WTENbHOW cucTeMe criegyet
onpeaensTe B 3aBUCMMOCTU OT TpebyemOoro MOHWKEHNS YPOBHS NMOL4bEMHbIX
BOA B pacyeTHOM Touke Mo opmyne

khS
= 1
Q o (1)

[onyckaeTcsa npu COOTBETCTBYOLLEM 060CHOBaHUN BMeCTO BeNuyuH h n k
BBOOUTL B chopmyny (1) BenuumHy BogonposogumocTu kh, M3/CyT, 3Ha4yeHue
KOTOPOM HENOCPEACTBEHHO OMpeaenseTcs Mo pesynbTataM  OMbITHbIX
OTKaYek.

5. OGLWmMe NpUTOKN NOA3EMHbIX BOA K BOAOMOHM3UTENbHLIM CUcTEMaM U
ropHbIM BblpaboTkaM OMpPedensTCa Kak Cymma MPUTOKOB W3  KaxKOoro



BOLOHOCHOIO Crosi, APEHUMPYEMOro BOZAOMOHU3UTENBHOW CUCTEMOW WUnn
HenocpeacTBEHHO BbipaboTkamu.

ONPEOENEHUWE NPUTOKA NPU YCTAHOBUBLUEMCA PEXUME
OUNbTPALUU
6. lMNpu onpepeneHvn no dopmyne (1) NpuToKa NOA3EMHbIX BOA K
KOMbLUEBbIM,  HEMOJSITHOKOMbLEBbIM WU JIMHEWHbIM  BOAOMOHU3UTENBHBIM
cMCTEMaM, a TaKkKe TOpHbIM BblpaboTkam MpW OTCYTCTBMM WMAM Hanuyuun
NpOTMBOMUNBLTPALMOHHON 3aBecbl 3HaveHWe ¢ crnegyeT BbIMUCHSATH MO
dopmynam Tabn. 1.

Tabnuua 1
PacyeTHas cxema PacyetHas dopmyna
Cxema 1 KonbueBas cuctema
r,r 4 In%
Ah‘ ®= 21'cs
HerIOI'IHOKOJ'IbLl,eBaFI cucrtema
Xt H r
) f rin—=
CoBepLueHHas U HecoBepLLEHHast KOHTYpHast - 2nf,

cuctema. MpPUTOK B 3aBUCMMOCTM OT MOHMXKeHNA B | Tpu pacnonoxeHnun pacyeTHOMN
3aaHHO TOYKe NPy Ge3HaMNOPHON UMM HAMOPHOM | TOYKM Ha KOHTYPE UMK B LEHTPe
punbTpaLmUm CUCTEMbI Xcs = T

Cxema 2

4% = |

CoBepLUeHHas Unn HecoBepLUEHHas NMHeHas
cuctema. MpuToK B 3aBUCUMOCTY OT NOHWKEHUS B
3agaHHOM To4ke nNpu 6e3HanopHON Ny HanopHowM

dunbTpaummn
Cxema 3 KonbLeBoi apeHax
' ry, h, s8r
o oAl / 7 r+dh+EInr7
s R
HenonHokonbLEeBON ApeHax
Iy h 8r

5 I i
KonbLieBOW JpeHax B KPOBME BOAOHOCHOTO CIos, Py I’n)

coaepkallero HanopHble Bogpl. MpuTok B I
3aBUCUMOCTY OT FMYBUHbI 3aN0XeEHNs ApeHaxa,

=

paBHON S,
Cxema 4 KonbueBow apeHax
—] . RN Inir"y+%ln%
,* B r+ | h
AL N
NP PRI N 5 8 HenonHokonbLEeBOn ApeHax
. L r:d (InL+Llng)r
KonbueBoW HeCcoBepLUEHHbIV OpeHax B reymror,
1
BOAOHOCHOM croe, cogepallem 6e3HanopHble = I
BOAbl. [IpUTOK B 3aBUCUMOCTU OT ryOuHbI ‘
3a510)KEHVS APEHaxa, paBHOW S
Cxema 5
7
h h 1
O=(—In—+r)7
T nf, |
JIHelrHbIN ApeHax B KPOBME Criosl, coaepallero
HanopHble BoAbl. [TpUTOK B 3aBUCUMOCTH OT
rnyOuHbI 3anoXXeHns gpeHaxa, paBHoON S
Cxema 6
2h
o=
S 1
I(— + r )
1
re 2d +7InL
2)’. nmr,

JINHEMHbIN HECOBEpPLUEHHbIV APEHaX B CIOE,
cofepxallem 6e3HanopHble Bogbl. [puTok B




3aBUCUMOCTU OT

rnyOuHbI 3aN0XEHUsI ApeHaxa,

paBHOM S,
Cxema 7 Mpnr_ s
p20
S| przea infa_ 044h
R i3 = r
= . Q 21-[
) Mpw r <05
KoTnoBaH (NnacToBbI ApeHax), BCKPbIBAOLLMN h= ™
HanopHble BoAbI ul ; r L ]
p (2+Zarcsmh+\/ﬁ+0515hln4:‘)h
¢- 2nr
Cxema 8 Mpn T 05
) h
: RS o=
-——K—JJ " +o442y
’ In& %erln&
KoTnosaH (nnactoBblil ApeHax) B 6e3HanopHoOMm r r r
BOJOCHOCHOM crnoe Mpun L< 05
h
=" 2r
N(T+ r r T, )
1d n— —|n—4
In p 2ar¢.:smy+‘/ﬁ+0.515y|n4y
xema 9 b
¢ MPn 2505
3 - r,~b+044h
NI A ==
DR e [
e 1
4”0 Mpn <05
. . h
TpaHwes (NnacToBbin ApeHax), BCKpbIBaOLUA 4h
HanopHble BoAbI rd—b+0.638h|n—b
o= %ﬂ
Cxema 10 b
_ Mov 2 05
_.1'Prj1
. ]
T -
A o h
TpaHwes (nnacToBbI ApeHax) B 6e3HanopHOM
BOJOCHOCHOM crioe s . y |
BZSZ r,—b+044y
A 2r,-0)
d
Mpu b<0,5
y
oo h
s y
75t 4y|
2(r;b)72£ éb) r,-b+0638yIn")
Cxema 11
H‘! I rd kts
i n—=4+-—
. o " K.
B 2n

[MpnTOK K KOTNOB

aHy Yepe3s KOHTYPHYIo

COBEpLUEHHYIO MPOTUBO(UNLTPALIMOHHYIO 3aBECY

Cxema 12




: ro-brt(—1)

| S - W

[MpuTOK K TpaHLee Yepes NUHENHYI0
COBEPLUEHHYI0 NPOTUBOUITLTPALMOHHYIO 3aBECy

7. MNpuBedeHHbIN pagnyc BOAOMOHU3NTENBbHON CUCTEMbI (BbIPABOTKM MO
rpaHuLe BbiCauMBaHWA NOA3EMHbIX BOL, MPOTUBOMUILTPALMOHHON 3aBechl
Mo ee BHYTPEHHEN rpaHu) cnegyeT onpeaensTtb no popmynam:

ANsi KOHTYPHOW BOAOMOHU3NTENBHOW CUCTEMBI (BbIPaBOTKN UMN KOHTYPHON
3aBeChbl) C OTHOLLEHNEM CTOPOH, PaBHbIM N meHee 10,

A
r(re) =1 @

e

AnNsi KOHTYPHOW BOAOMOHU3NTENBHOW CUCTEMBbI (BbIpabOTKN MU KOHTYPHOMN
3aBechbl) C OTHOLLEeHNeM cTopoH cBbiwe 10 n ang kopoTkux (I < 2L) nMHenHbIX
BOAOMOHU3UTENbHBIX CUCTEM

r=0251; (3)

ana anvHHon (| > 2L ) nuHerHoW BOAOMOHWU3UTENBHOW CUCTEMBI
(TpaHwwen)
r=0 (4)

8. 3HaueHune pagnyca genpeccum ry Ans KOHTYPHbIX U KOPOTKUX NMHENHbIX
BOZONOHU3UTENbHbLIX CUCTEM W YCTPOWCTB crieqyeT MNpuUHUMaTh pPaBHbIM
paguycy obrnactv cunbTpauum, Korga ee rpaHuua - KOHTYp NUTaHus —
MOXET ObITb NPUHSATa KPYroBow hopMbl, a Anst APYrMX rpaHUYHbIX YCNOBUA —
no copmynam Tabn. 2, ona OAMHHLIX NMHENHBIX BOOOMOHU3UTENbHbBIX CUCTEM
N YCTPOWCTB - No chopmyne

g = L (5)

9. Mpu [BYCTOPOHHEM npuToKe K  OfVHHbIM TNNHENHBIM
BOOOMOHU3UTENBHBIM cUCTEMaM (YCTPOMUCTBaM) MPUTOK MOA3EMHbLIX BOA
onpenensieTcs pasfenbHO C  KaX4oW CTOpPOHbl (B 3aBUCMMOCTU  OT
COOTBETCTBYIOLLMX PACCTOAHMI 00 06nacTn nuTaHWs) U CyMMUPYETCS.

Tabnuua 2
PacueTHas cxema PacueTHasa hopmyna
BoaoHoCHbIN crioi,
OrpaHNYeHHbIN OJHOW r.=2L
TNIVHENHOW rpaHvLen obnactu d
nuTaHus
ab BoaoHOCHBINV crnol umeeT aBa Ons rpanuy a,a

L2 NWHeNHble B3aUMHO 2L,

PRl I neprneHanKynsipHble rpaHnLbl Fe= \/W

1 2

a—obnacTb nMTaHus
b—BogoHenpoHunyaemas

[Ona rpanuy a,b

rd:2L1‘ 5+1

BoOoHOCHbIN crion nmeeT aBa Ons rpanuy a,a
napannenbHble NMMHENHbIe r :EL SinnL2
rpaHuLbl Sn L
a—obnacTb NUTaHuA [Ona rpaxuy a,b
b—BoaoHenpoHnLaemas

-l

HeorpaHn4yeHHbIN BOAOHOCHbIN

JLAULLILLL Cnou, MMTaHne KoToporo K

S H A npoucxoauT 3a cyeT r,=r+H/|-—

A d 2p
. MHUNbTpaumm

NOBEPXHOCTHbIX BO4
WHTEHCUBHOCTbLIO P

sl + }




HeorpaHnyeHHbI BOAOHOCHbI

mm

i o cnowu, cogepXxalinn HanopHble kh
7 BOAbI, MUTaHNe KOTOPOTo r,=r+ K
(Y IR M ISR NPOUCXOANT 3a cYeT d

npoTekaHna BoAabl N3
BbllLuenexawlero crnosa

ONPEQRENEHME NPUTOKA NPU HEYCTAHOBUBLLEMCB PEXXMME
OUNbTPALIUA

10. [lns HayanbHOro nepuofa HeycTaHOBMBLLErocs pexuma (genpeccusi
He gocTuraet obnacTtv nUTaHus) 3HadeHne yHKUMK noHwkeHus ® cnepyet
onpenensate no dopmynam cxembl 1 Tabn. 3 unu nNpuHMMaTb paBHbIM
3Ha4YeHuo BenuuuHbl ®, onpegensiemMomy no dopmynam yCTaHOBMBLLETOCS
pexuma (Tabn. 1), ucxogsa M3 3HavyeHU paguyca 4enpeccum ry, BbIYUCINEHHbIX

051 COOTBETCTBYHOLLUX MOMEHTOB BpeMeHM No opmyre

r,=r+15vat (6)
3HayeHMe BenuYMHbI a OMpeaensieTcs OMbITHbIM MyTeEM MNU Mo
dopmynam:
g ok
Ic — ’ pc:7
K, K,

B AanbHenLemMm, Koraa aenpeccus AoCTUrHeT obnacTn nMTaHus, 3HaYeHus
byHKUMM  MOHWXKEHWst AN onpefenieHus npuToka MoA3eMHbIX BOA4 K
KOHTYPHbIM U KOPOTKAM JMHEWHbIM BOOOMOHU3UTENbHBIM CUCTEMAM MO
dopmyne (1) cnegyeT npuHumaTh No popmynam cxem 2—7 Tabn. 3.

3HayeHusa npuMeHeHHon B Tabn. 3 dyHkumm E; (—n) npuBeaeHsl B 1abn.

4.

Tabnuua 3

PacyeTHas cxema

PacyeTHas c¢hopmyna

Cxema 1

M
"l

HeorpaHnyeHHbIN BOAOHOCHbLIN COn

2
b = _i E (_ Xcs )
4n =" 4at
[na ueHTpa cUCTeMbI Xqs=r
[ns OQNHOYHOWM CKBaXKMHbI Xes=Ih

Cxema 2
X

4

BoaoHOCHBIV crnon orpaHuyeH
NPAMOSIMHENHBIM KOHTYPOM NUTaHUS UMK
HEMNpPOHULIAEMbIM KOHTYPOM

o o155

3Hak "nntoc” cooTBETCTBYET
HEeNpPOHULIAeMOMY KOHTYpPY, 3HaK
"MUHYC"—KOHTYPY NuUTaHuns. Ans ueHTpa
CUCTEMbI Xqs=I, X=0, y=0

Cxema 3

e

Cnoii orpaHuyeH AByMst B3aUMHO
nepneHAnKYNsAPHLIMU KOHTYPaMU, Kaxaplii
U3 KOTOPbIX MOXET ObITb KOHTYPOM
MUTaHUS UM HeNPOHMLLAEMbIM

Onsa ueHTpa
CUCTEMbI

Ll Sl

3Haku pyHKUMM + E; cooTBETCTBYIOT
BMAaM rpaHuL, BOAOHOCHOTO Crost:

[+ - + -] —X, Z — KOHTYpbI NUTaHNS;
[++++]—X, Z — HenpoHULaeMble KOHTYpbI
[++--]—X — KOHTYp NuTanus; Z—
HenpoHMLIaeMblii KOHTYP

Cxema 4

[nsa ueHTpa cuctemsl

o el e L) )




@]

Cnoi orpaHvyeH AByMs1 napannenbHbiMu
KOHTYpamu NUTaHWs U OQHUM KOHTYPOM
NUTaHWS, APYrMM—HENpPOoHMLaEMbIM

3Haku pyHKUMM E; COOTBETCTBYIOT: 3HaK
"NNc” —HEenpoHULAEMOMY KOHTYPY, 3HaK
"MWHYC"—KOHTYpY NUTaHns

Cxema 5

q
ZSE[ 4at] raed, =
[Ons paBHOAEOUTHBIX CKBaXKWNH

2
2 120 X € Xt = Xt Koz Ko
¢__4nE[4atJ’ .

Cxema 6

BoaoHOCHbIV crnon orpaHuyeH
NPAMOSIMHENHBIM KOHTYPOM NUTaHUS UMK
HeMNpoHULLAEMbIM KOHTYPOM

X,

hi
28[ El- 4at o= 4at ]
3Hak "nntoc” cooTBeTCTBYET
HenpoHULIAEMOMY KOHTYPY, 3HaK
"MUHYC"—KOHTYpPY nutanus. [ns
paBHOAEOUTHBIX CKBaXWH NpW rpaHvLe —
KOHTYpP NUTaHWA U YCTaHOBMBLUEMCS

BogoHOCHBI cnon orpaHuyeH AByms
nepneHanKynsapHbIMU KOHTYpamMun—
NUTaHWS U HENPOHULLIAEMbIM

pexume _7| Xm|m
2n Xm
TAE X = N Xa1 Xnz+ - Xon
thm =1 th1th2"' thn
anhix
42| E[ 4aJ E( 4at}i
iE1[_ 4atJiE‘(_ 4at] ]

3Haku pyHKuMM + E; cooTBETCTBYIOT
BMAaM rpaHuL, BOAOHOCHOTO Crost:

[+ - + -] —X, Z — KOHTYpbI NUTaHUS;
[++++]—X, Z — HenpoHULaeMble KOHTYpbI
[++--]—X — KOHTYp NuTanus; Z—
HeI'IpOHVILI,aeMbIVI KOHTYP

a)q) )(mt mx*mt,mz
2n *mt*mt,mo
b) o i xm‘vmxxmt,mo
2n *mt*mt,mz
roe — .
A Xm(,mx =1 Xth1xXth2x"'Xxmhnx’
th,mz = Xxmh1z X‘thZ"' X‘mhnz;
Kintmo = Y Xxmnto Xxmh2o*** Xxmhno

X, —CM.Cxemy 6

Mpumeyvanue. Mpu onpeaenexHuu YPOBHA B OfiHOW U3 ,D,eVICTByI-OIJ.I,VIX CKBaXXWH BeNU4ynHa
Xp 4151 9TOW CKB&XKWHbI NPUHUMAETCH paBHOW ee pagaunycy ry.

Z Ei (-n) W (4, 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 | 3355 | 3326 | 3344 | 2852 | 1553 | 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 | 2468 | 2458 | 2427 | 2311 | 1493 | 0841 | 0,228 |0,007




0,06 | -2,295 2,312 2,262 2,167 1,459 0,839 0,228 10,007
0,07 | -2,161 2,166 2,123 2,044 1.423 0,836 0,228 10,007
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 10,007
0,3 -0.906 1,000 0,902 0,890 0,778 0,601 0,216 |0,007
0,4 -0,702 0,779 0,700 0,693 0,621 0,502 0,205 |0,007
0,5 -0,560 0,559 0,558 0,553 0,504 0,421 0,194 0,007
0,6 -0,454 0,476 0,453 0,450 0,415 0,354 0,177 10,007
0,7 -0,374 0,393 0,373 0,370 0,345 0,300 0,161 10,007
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 10,007
1,0 -0,219 0,136 0,219 0,218 0,206 0,186 0,114 10,007
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. lpu onpegeneHnyn npuToKa MOA3EMHbLIX BOL K KOHTYPHOW wnun
KOPOTKOW NMHENHOW BOSONOHU3UTENbHOW CUCTEME B TOSLLAX, CIIOXKEHHBIX U3
HeCKONbKMX HEOOHOPOOHbIX CIOEB, HEOrPaHWYEHHbIX UMW OrpaHWYeHHbIX C
OAHOW CTOPOHbI (MMelWUX OAHY MNPAMOMMHENHYIO rpaHuly), 3HavYeHus
PYHKLUMM NOHWKEHUS ANS CROSi, U3 KOTOPOro Npon3BOANTCA OTKayka, cnegyeT
npuHUMaTh Mo hopmynam

Onsi HeOrpaHM4YeHHOro Crnos

WES ]
2 1
Xee 13/D,
o=——
4n
Aana cnoqd, orpaHN4YeHHoro ¢ OD,HOVI CTOPOHHI,

2
at X, at X,
W| ———= JiW P — ]
Xcs Va/ bd chs Va/ bd
- 4r
3pecb 3Hakm "+" COOTBETCTBYIOT "Mntoc" — HENpPOHWMLAEMOMY KOHTYPY,

"MUHYC" — KOHTYpPY nuTaHus. 3HauyeHus pyHkumm V (n, v) onpegensioTcs no
Tabn. 4

at at
N=—uUnn—,
XCS chs
Xes Xes (10)

v:\/%mnm\/%

by onpenensieTcs AN COOTBETCTBYHOLMX PACYETHbIX CXem Mo dhopMynam
Tabn. 5

Tabnuua 5
PacyeTHasa cxema PacueTHas chopmyna
Cxema 1
b=
d
wh,
Cxema 2
K,
b=
1 h,




e —

n_'_Ll_!'.l_l_J:_ jj_u_u-

~K

a, hg~
1Tl.rlfl

[ns ueHTpa 1 KOHTypa CUCTeMbIl Xcs=T.

12. MNpwn onpegenexHnn NpuToka NOA3EMHbIX BOA K ANWHHBLIM JIMHENHbLIM
BOAOMNOHU3UTENbHLIM cuctemam no copmyne (1) 3HayeHus pyHKUUM
NnoHmwxkeHnst @ BblUMCNATCA NO hopMyne

X J (ZL%sJ
F —F| =2
Xc{ [ Jat) T\ 2Jat (11)
) X
2|
2\/at
3HaueHus yHKkumin F (1) onpegenstoTtca no rpadumky vepr. 1.
F i

058 TTIT]

054

050

046

042

038

034 R

[El]asavasnas

026 A HH

022 I
or8ft x'.- isdt
014
010 .
006 R
0,02 L x 2L-x
0 QBB BB 2t N 2T

111
J

YepT. 1. 'padmk dyHkuun F(n)

13. 3HadeHne QYHKUUN MOHWXKEHWUS NPV pPa3HOBPEMEHHOM Mycke Wnu
OCTaHOBKE 3IleMEHTOB BOAOMOHU3NTENbHON CUCTEMbI, KOrAa Ha KaxdoM i-m
npomexyTtke BpemeHn Q=const wu rpadumk pacxoga Q (t) nsobpaxaercs
CTyneH4yaTon nuHMen (4ept. 2), criegyeT onpenensTtb Ans N-ro NpoMexyTka
BpeMeHu no opmyne

| 03
Q2
Q
Y % 2 ] !

YUepT. 2. CTyneH4yaTbIn rpadouk OTKauku

14. TpodoOMKNTENbHOCTL HEYCTAHOBMBLLEIOCHA pexuma [AornyckaeTcs
NPUHYMaTbL pPaBHON 3HAYEHW BpemMeHu t , Mpu KOTOpPOM BbluMcrsiemasi no
Tabn. 3 dyHKUnA noHwxkeHns ® OOCTUrHET 3HaYeHus, onpeaensieMoro Ans
COOTBETCTBYIOLLMX CXEM U YCIIOBUI NUTaHWs No Tabn. 1.

PACYET
CKBAXWHHbIX BOAOMNMOHU3UTEIIbHbIX CUCTEM

15. PacnonoxeHne BOAOMOHU3UTENbHBLIX CKBAXWH, WX YUCMO U
3arny6r|eHV|e cnegyet npuHMMaTb UCXooA W3 MPUTOKa NoA3eMHbIX BOA4 U
HeO6XO,EI.I/IMOFO NOHMXEHNA NX YPOBHA.




PacquHy}o npon3BoanTENbHOCTb CKBaXWH crneayeT onpeaenartb C y4eToM
NoNy4YeHHbIX ONbITHLIX AAaHHbIX.

[Mpn  OTCYyTCTBUM OMbITHBIX AaHHbLIX MNPOU3BOAUTENBHOCTL CKBaXKWMHbI
[onyckaeTcd onpenendartb no AMMMpUYecKomn cbopmyne

q, <400} r,vk (13)

16. lNpu pacyeTe BOOOMOHU3UTENbHBLIX CKBaXWH, MpeaBapuTenibHO
3agaBasicb MX napameTpamu (rnybuHOW, AMameTpoM WM AfMHOW CMOYEHHON
yactm unbTpa) W PYKOBOACTBYSICH OMbITHBIMA AaHHBIMU, a Mnpu KX
OTCYTCTBUU - dopmynon (13) , Heobxoanmo onpeaennTb
NPON3BOAMTENBHOCTL OOHOW CKBaXMHbl. Mcxogd vM3 npov3BOAUTENBHOCTM
O[HOW CKBaXXWMHbI 1 OBOLLEro NpuToKa NoA3eMHbIX BOA K BOAOMOHU3UTENBHON
CUCTEME HaMEYalT YUCIO CKBaXWH W WX pacnorioXeHWe, MNpuUHMMas Ha
KaXgytd WX HUX NPUMEpPHO paBHyt Harpysky. [Mpu 3Ttom Heobxogumo
NpuHMMaTb BO BHWMaHme OCOGEHHOCTM rMApPOreoriorMyecknx YCrosun, a
TakKe yMeHbLUEHUEe C TEYEHVMEM BPEMEHWN NMPOM3BOOAUTENBHOCTU CKBaXWH MO
mMepe cpaboTKM YpOBHEN MOA3EMHbIX BOO W B pe3ynbTaTe MpoLEeccoB
KonbMaTaumm, KOppo3nmn N XMMUYECKOTOo 3apacTaHusl (UbTPOB.

17. Tpy NPUHATBLIX pPacrnonoXeHun W MNpPOU3BOAUTENBHOCTU CKBaXMWH
HeobXoaMMO MpOBEPUTHL BENNYUHBLI MOHMKEHUS YPOBHS MOA3EMHbIX BOA B
pacyeTHbIX TOYKaxX Ha JMHUM BOOOMOHU3UTENBbHBIX CKBaXWH U B CaMWX
CKBaXuHax

lMoHMXeHNs B pacyeTHbIX TOYKax MPU  KOHTYPHbIX W FMHEWHbIX
BOOOMOHM3UTENBHBIX CUCTEMaXxX CrneayeT BbIYMUCNATb WCXOAS W3 3HaYeHWUn
dyHKUMM NoHwkeHusa ®, onpeaensiemblx no opmynam cxem 1 n 2 Tabn. 1 n
cdopmyne (1) npyu HANOPHOM MOTOKE — HEMOCPEACTBEHHO, NPY GE3HanopHoOM
— nocrne nogcTaHoBku B hopmyny (1)

h=—— (14)

18. T[loHWxeHVWe ypOBHA MOA3EMHbIX BOA HA JIMHUU  CKBaXXWH
onpegenseTcsa no gopmyne (1) no 3HaveHnsM @ npu X = r 4Ns KOHTYPHbIX U
Xes = 0 4NSA NUHENHBIX CUCTEM.

CBsA3b MeXay MOHWKEHUSAMY YPOBHEW BOAbl B COBEPLUEHHBIX CKBaXMHAX U
Ha X NNHUK Osi HAaNoOpPHOro NOToKa BblpaxaeTcst hopmMyron

S-S0, 5

Cesa3b mMexnay ypoBHAMM BOAbl B COBEPLUEHHbLIX CKBaXUHaX U Ha UX NIUHNN
ana 663HaI'IOpHOFO noToka MMeeT Buaj

224 16
Yo=Y @ (18)
OpavHaTa ypoBHS BOAbl Ha NIMHWM CKBAXWH onpeaensieTcs no opmyre

y=H-S ()

[nsi coBepLUEHHbIX CKBaXKMH NokasaTtenb BHYTPEHHEero UnbTpPaLMOHHOIO
conpoTueieHnsa

¢in:q>c (18)
_1.s (19)
21 In 2nr,

[N HecoBepLUEHHbIX MO CTENEHW BCKPLITUS BOAOHOCHOIO CMOSt  CKBaXKWH
nokasaTtenb BHYTPEHHEro UIbTPALMOHHOIO COMPOTUBIIEHUS C  Y4eTOM
OOMOMHUTENbHOMO  MMAPOANHAMUYECKOrO COMPOTUBMEHUS U3-3a HEMOSHOOo
BCKPbITUSI BOAOHOCHOTO Crosi onpeaenserca no dopmyne

b, = 0.+ D, (20)



B HAMNOPHbIX YCNOBUAX

h-l (| (21)

roe e onpepensieTcs no rpaduky yepT. 3.

C .ujn-ﬁ 1.4
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Uept. 3 K pacyeTy COMPOTMBIEHUS CKBaXWH Ha [MAPONOrnYeckomn
HEeCOBEPLLEHCTBO

a, 6 - CXxeMbl HECOBEPLUEHHbIX CKBaXXWH B HAMoOpHOM W Ge3HanopHOM
nnacrax; a, r— rpadvku ansi onpeaerneHvs e

B 6e3HanopHbIx ycrnoBusix B coopmyrne (21) u npu onpeaeneHnm 3HaveHus
e no rpadmky 4epT. 3 crnegyeT BMECTO 3HayeHus | nogctaBnaTe by 1 BMecTo
3Ha4yeHus h nogctaeBnaTh Yy.

Mpu pacyeTe cncTtem u3 HECOBEPLLUEHHBIX CKBaXWH B chopmynbl (15) u (16)
crnepgyeT BMeCTO 3HadeHus @, noactaBnaTb ®jyp.

19. Tllpu BbIOpPaHHbIX uYWCre, pacyeTHOW MPOU3BOAUTENBHOCTU U
pacrnonoXxeHun BOLOMOHU3UTENbHBLIX CKBaXWH rPYMNMNOBON CUCTEMbI criegyet
NpoBepuTb OOCTUXEHMEe Tpebyemoro NOHWXEHUsi YPOBHS MOA3EMHbIX BOA B
pacyeTHbIX TOYKax M B CaMUX CKBaXXUHax MyTeM CyMMWPOBaHWS AENCTBUA
KaX<aoW CKBaXMWHbI B OTAENbHOCTY:

1
s- 1yqf @

3HayeHns1 OYHKUMIA MOHMXKEHUST ANS pacYeTHbIX TOYEK BHE CKBaXKMHbI
onpegenstoTcs no dopmynam Tabn. 6, a B COBEPLUEHHON CKBaXWMHE OT ee
CODCTBEHHOrO AencTBUA — no hopmyne

Iy (23)

h

f,=0.159In

Mpu pacyeTe cucteM 13 HeECOBEPLUEHHbBIX CKBaXWH no dopmynam (21) —
(23) 3HaueHne MYHKLMN MOHWKEHUA Mimp BXOAUT B BbIpaXeHWE pacyeTHOro
paguyca rhe, COBEPLUEHHOW CKBaXKWHbI, 3KBMBANEHTHOW Mo  Oebuty
OencTBUTENbHOW HECOBEPLUEHHOWN CKBaXUHE:

fo=ar,; a=g o~ (24)

PacyeT npon3BoanTca Kak Ansi COBEPLUEHHbIX CKBaXXWH C NMOACTaHOBKOMN B
dopmyny (23) BMECTO Iy, BEMUYMHBI PaCHETHOro paguyca fe ,.

20. OkoHyaTenbHas rnybuHa CKBaXvMH W rMybuHa noOrpyxeHus
CKBaXXMHHOrO Hacoca, a Takke gvameTp 1 AnvHa dunbTpa ycTaHaBNMBakoTCA



Ha OCHOBaHWW onpeaeneHHbIX Mo nn. 18 n 19 NOHWXeHU 1 OTMETOK YPOBHEN
BOAbl B CAMMX CKBaXMHaXx.

Ona pgnuTtenbHoro cpoka cnyxbbl unbTp, Kak npaswmno, cregyet
pacrnonaratb HWXe YpPOBHA BOAbl B CKBaxuHe. [Ipu COOTBETCTBYHOLLEM
060CHOBaHMM [0MycKaeTcs MCNOMb30BaTb BOAOMOHU3NTENbHbIE CKBaXMWHbI C
He3aTonmneHHbIM (OUNLTPOM, Hanpumep, Ha KOHEYHOM 3Tane Npy NOHWXKEHUN
ypoBHA BOAbI A0 Bogoynopa. B aTom cnyyae npu onpegeneHun OfvHbI
AencTeylolet (CMOYeHHON) 4YacTu dunbTpa crnegyeT yynTbiBaTb BbICOTY
BbiCa4yMBaHUs, ONpeaensiowylo ypoBeHb BOAbl 3@ CKBaXMHOW, U BbIMUCHATb
ONVHY OeVcTBYIoLLEeN YacTu He3aTonneHHoro uneTpa ks, m

NS COBEPLUEHHbIX CKBaXUH — MO dhopmyne

q .: (25)
Y

0N  HECOBEPLUEHHbIX CKBaXvH B dopMyny (25) BMecTo TedveHus
BEMUYMHbI Yy, crieqyeT NOACTaBNATb bs
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Yept. 4. Mpadpukm dyHKumm Q (1, v) 1 Q4 (n,v)
PACYET TPYBYATbIX U FANIEPEUHBLIX OPEHAXEN

21. Tpn NpuHATOM rNyOMHE 3anoXeHWs KOMbLEBOro ApeHaxa MnpuToK
NoA3eMHbIX BOA K Hemy criegyeT BbluMcnATb no dpopmyne (1) n dopmynam
cxem 3 n 4 Tabn. 1.

OTO Ke 3HayeHvMe Benu4YMHbl MpUTOKa crnegyeT nNpuUHUMaTb Mpu
onpeaeneHnn NMoHWKeHNs YPoBHEN NOA3EMHbIX BOA CornacHo . 18 B Toukax,
ABMSALLMXCH BHELLHMMMN MO OTHOLLEHWUIO K KOHTYPY ApeHaxa.

22. ToHWxeHNe ypOBHSA MOA3EMHbIX BOA B LEHTPE KOMbLEBOro ApeHaxa
npn 3agaHHoW rnNybuHe ero 3anoxeHus, a Takke Tpebyemyio rnybuHy
3anoXeHNs KOMbLIEBOrO ApeHaxa npu 3a4aHHOM MOHWKEHUW B €ro LieHTpe
criegyet onpefensTb U3 ypaBHeHUs!

[ [Tl U e |nE 2[rﬂ (26).
S=imry, ‘”[y’y.] Py, S“{' AT

[Onsa cxembl 3 Tabn. 1 y;=h; ona cxembl 4 Ton xe Tabnuubl y;=H - S;;
r.r r r (27)
[ d] ) @1[] B (I)Z [GJ
vy, Y Y,

3HayeHUst hyHKLMM rd] [r]
w[xj¢{x "y,

onpefensioTca COOTBETCTBEHHO No rpadnkam vepT. 5.
YpaBHeHue (27) cnenyeT peliaTtb NogdopoM unm rpadonyecku.



Ta6bnuua 6

PacyeTHas cxema

PacueTHas chopmyna

Cxema 1

B cnoe ¢ KPpYroBbiM KOHTYPOM NUTaHUA

2 2
XX,

2 2
r PR S T
d

f=0.159In
Xo

Cxema 2

X

|.|| 2

N

B nonyorpaHnyeHHOM crioe (C ogHUM
KOHTYPOM MUTaHus)
1-cKBaXkMHa; 2-061acTb NUTaHNUSA

JAE -4 x+ X
f=0159m4—LL—Ji——5ﬂ;
X,

X UMEET MNONOXUTENbHbIE 3HAYeHne, ecnm
Toyka M HaxoauTcs Mexay CKBaXXUHOM U
obnacTtbio NUTaHns

Cxema 3
S S,

i *M(x,z)

1 x
2°

B nonocoobpasHom cnoe ¢ ABymMs
KOHTYpamu nuTaHuns
1-ckBaXknHa; 2-06nacTb NUTaHus

=l
E-]

x 2| +z X z
AT
bst bst bst bst

n=0 vy 2l-2
b$1’ b$1 bst '

Cxema 4

2

M(xz

)

B cnoe mexay obnacTbio nuTaHus 1
HenpoHuLaeMow rpaHuuen
1-CKBaXuHa; 2-0611acTb NUTaHUS

X,
bst , bst

®yHkums Q(u,v) onpegenseTcs no yept. 4
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23. lMpu 3apaHHoK rnyOuHe 3anoXeHusl JIMHEWHOro ApeHaxka MpPUTOK
noA3eMHbIX BOA K HeMy criegyeT onpeaensTb no gopmyne (1) n dpopmynam
cxeM 5 1 6 Tabn. 1, a ypoBeHb NOA3EMHbIX BOA B TOYKAxX Ha pacCTOsiHUM X OT
OCM NMHENHOTrO ApeHaxa - Mo yKasaHusaMm M. 17 ucxogsa U3 BENUYNHbI MPUTOKA,

BbluMcneHHow no dopmyne (11).

24. Mpun 3agaHHOM TpebyeMOM MOHWXEHUWM B TOYKE Ha PacCTOSHWUM X OT
OCW NIMHENHOTO ApeHaxa criegyeT BHayane onpeaenutb NPUTOK MNOA3EMHbIX
BOZ, K Hemy o cpopmyne (1) n dopmynam cxembl 2 Tabn. 1, 3atem, Ncnonb3ys




dopmynbl cxem 5 1 6 Tow e Tabnuubl, onpegenuTb nogéopom Heobxoanmyto
rnybuHy 3anoXeHnst IMHENHOro ApeHaxa

25. BbykBeHHble 0003HayeHusl, BXoasime B QOpPMyInbl. MPUBEAEHbI B
CNPaBOYHOM MPUIIOXKEHUM 3.

NMPUNOXEHWUE 2
O6s3amenbHoe

NMPOEKTUPOBAHUE BOOOMNOHU3UTENbHbLIX YCTPOUCTB
BOAOMOHU3UTENBbHbIE U HABNIOOATENIbHbIE CKBAXKUHbI

1. Ona onpegeneHnss KOHCTPYKUUWM BOAOMOHM3UTENbHBIX CKBaXWH B
NnpoekTe AOMkHbl ObITb BbIOpaHbl cnocob bypeHus n Tpebyemoe kpenneHue
ckBaXkunH obcagHbIMM TpyGamu.

HonyckaeTtca npepgycmaTtpuBatb OypeHVWe CKBaXWMH C  [MIMHUCTON
MPOMbIBKOVW B Mpedenax HeApeHWpyeMbiX CrOeB, a Takke B npegenax
OpPEeHUpyeMbIX BOAOHOCHBLIX CIOEB B TeX CrnyyasiX, Korga OnbiTHbIM MNyTem
JokasaHa 3(beKTUBHOCTb NocreayoLLen pasrnnHM3anmnm CKBaXnH.

HOvnameTp OypeHuss CKBaXWH MoAd (UNbTPOBYIO KOMOHHY criegyet
NpuHUMaTe MO  HApYXHOMY AvMaMeTpy MpegyCMOTPEHHOW  MPOEKTOM
unbTpyoLLEN OBGCHINKN.

B konoHHax o6cagHbix Tpy6, NpeayCMOTPEHHBbIX Ha Nepuoa aKcnnyaraunm
CKBaXVH, BEpXHWUIA 00pe3 Kaxaor ocTawllerncs obcagHon TpyObl AOMKEH
6bITb Bbilwe 6alwmaka npedblgyLien Tpybbl He MeHee Yem Ha 3 M npu rybuHe
CKBaXwuHbl 40 50 M He MeHee 4YeM Ha 5 M - npu GonbLuei rMyGUHE CKBaXXUHbI;
KOnbLieBOW 3a30p Mexay Tpybamu gormkeH ObiTb 3aueMeHTMpoBaH (Tak xe,
kKak BCe 3aTpybHOe MpoCTpaHCTBO oOcTawwencsa Tpybbl) wnu 3agenad
canbHUKOM.

Mpy nNpoekTMpoBaHWM BOOOMOHU3UTENbHBIX CKBaXWH B  MNOA3EMHbIX
BblpaboTkax cnegyeT npegycmatpuBatb WX OypeHne C npuvMeHeHnem
YCTPOWNCTBA, UCKNIOYAIOLWEro NpopbiB NOA3EMHbIX BOA B BbIpaboTku. B maArkmx
nopogax npu COOTBETCTBYHOLLEM obocHoBaHWK AonyckaeTcs
npegycMaTpuBaTb YCTPOMCTBO CaMOMU3NMBAIOLLMXCA CKBAXWH U3 NOO3EMHbIX
BblpaboToOK nMyTem 3abuBky vnv 3agaBnuBaHvs (OUNLTPOBOW KOMOHHbLI Ha
Tpebyemyto rnyouHy.

2, [nA BOAOMOHM3WTENbHBIX CKBaXWH crnegyeT npedycMaTpusaTh
TpybuyaTble,  KapKaCHO-CTEPXHEBble,  rpaBUTALMOHHbIE,  KOpP3UHYaTble,
KOXYXOBble 1 6roYHble PUNbTPLI NN NPOEKTMPOBaTb BOAONPUEMHYIO 4acTb
CKBaXWHbI 0€3 yCTaHOBKM B HEW hUnbTPOB Ucxoas n3 TpebosaHuin Tabn. 1

Kaxpgoe wunbTpoBoe 3BeHO [OMKHO WMMETb Nacrnopt 3aBoja-
N3roToBUTENS C YKasaHMEM BCEX ero TEXHNYECKUX AaHHbIX.

[Mpy HEeBO3MOXHOCTU NonyvyeHnss PUNLTPOB 3aBOACKOrO M3rOTOBMEHUS Ha
HMX OormkeH OblTb BblAaH crieumanbHbIi NPOeKT, pa3paboTaHHbIA MPOEKTHON
opraHusauuen

DunbTPbI OOIMKHbI obnapaTb [oCcTaTo4HOM NPOYHOCTbIO,
obecneymBaroLLEen X HOpMarnbHy0 paboTy B CKBaXWHe, a TakkKe COXPaHHOCTb
Mpy MOHTaxe W TpaHcrnopTupoBaHuw. [lpoekTvpoBaTb WX credyeT B
aHTUKOPPO3MOHHOM UCMOSTHEHUN.

CoeanHeHne unbTPOBbIX 3BEHbEB Mexay cobor, a Takke ¢
OTCTOVHMKOM U HaadWUnbTPOBbIMKM Tpybamu [OMKHO ObiTh, Kak npasuio,
pe3bboBbIM.

3. NMepdopaunio Tpyd cnegyeT npegycmaTpuBaTb B BMAE KPYrMbiX
OTBEPCTU unu wWwenen. BogonpuemHble MOKPbITMS TPyByaTbiX M KapKacHo-
CTepXHeBbIX (PUNbLTPOB credyeT BbIMOMHATbL NPOBOMOYHBIMW, HAaBUTbIMK MO
cnvpanu ¢ 3afaHHblM MOCTOSIHHBLIM LUAroM, ceT4yaTbiMU UMK M3 NPOCEYHOro
CTanbHOro nucta ¢ pasnuyHbIMKM Tunammn nepdopaumm (,MOCTOM", KPYrmbIMK
OTBEPCTUAMM, WENAMU N T A4.) .

4. CkBaxHOCTb OOKOBOW MOBEPXHOCTU TpybuaTbix DUMALTPOB AOSHKHA
ObiTb nopsgka 18—25%. BOAONPMEMHOro MOKPLITUS W3  MPOBOSIOYHOW
06MOTKM nnm (npoceyvHoro nucrta — nopsgaka 30—60 %.

Pa3vep npoxogHbIXx OTBEPCTUA BOAOMPUEMHOrO MOKPbLITUSA, @ Npu ero
OTCYTCTBUM — OTBEPCTMA WM LWenen cunbtpa JomkeH ObITb paBeH
cpegHeMy AvameTpy vactuy d; mi npuneraroLwen nopoabl Ui o6ChInKu.

5. B kayectBe matepmana ob6CbINnkM UNBLTPOB criegyeT MNPUMEHSTb
OTMbITbI NECOK U rPaBuUiA UN NecYaHo-rpaBUinHbIE CMECHU, a Takke NPOJYKTHI
Opo6neHnsa M3BEPXEHHbIX WM MPOYHbLIX OCaAAOYHBIX MOPOA C YAENbHbIM



BECOM He MeHee 20 kH/m® (2 TC/M3) 1 BpeMeHHbIM COMPOTUBMIEHNEM CXaTUIO
He meHee 60 MlMa.

Matepunan o6cbinkn AomkeH ObiTb MIOTHBIM, HEPACTBOPMMbLIM B BOJE,
CcBOOOOHBIM OT CONEBbLIX NPUMECEN.

6. [paHynomeTpuyeckuii COCTaB MecYaHO-rpaBUNHON OOCHINKK, YMCIO
CMoBa U MX TONWUHY crneayeT noabupatb ncxoas ua tpebosaHunii Tabn. 2

Yknagky obcbinkn cnepyet npegycmatpuBath Ha 2-10 M Bbllle BEPXHEN
KPOMKM bunbTpa B 3aBUCUMOCTM OT TMyOUHBLI CKBaXKWHbI U BbICOTHI y4YacTka
hVNLTPOBOW KOMOHHBI, MEPEKPLIBAEMOro 06CHINKON.

7. TMecyaHo rpaBuiiHblE OOGCLINKM YLIMPEHHOrO KOHTypa AonyckaeTcs
npegycmatpuBatb B MEJSIKMX Meckax B BOAOMOHM3UTESNbHbLIX CKBaXMHaX
BOypeHue KOTopbIX MPOEKTUPYETCS yaAapHO-KaHaTHbIM CNOCO6OM.

OpHocnoHyo 06CbINKy  YLUMPEHHOTO KOHTYypa paspeLuaeTcs
NPOEKTNPOBATh C y4ETOM YCTPONCTBA €€ OAHUM M3 CrieytoLmnx cnocoboB:

NPOKa4KoW CKBaXKWUHbI 3PNUETOM C OOHOBPEMEHHOW YKIaAKOW necyaHo-
rpaBUNHOIO MaTtepuana y nogbeMoM 00CaaHON KONMOHHbI;

norpyxeHnem unbTPOB C KOHYCOM;

C NMOMOLLIbI0 BCTIOMOraTerbHbIX CKBaXWH;

npumeHeHnem ans 6ypeHust paclumpuTenen.

8. B KOHCTPyKUUM BOLOMOHM3UTENBbHOW CKBaXWHbl [[OIMKHA ObiTb
npegycMoTpeHa unbTpoBas KOJMOHHA, CoOcTosWwas W3  ryxux Tpyo,
NepeKkpbIBaOLLMX HEYCTOMYMBLIE, HE OThatlme Body Crnou, UnbTPOBbLIX
3BEHbEB, OrofioBka WM MNpu HeobxoOMMOCTU - OTCTOMHMKA WMAM BbiNycka
OvnamveTp UNbLTPOBOW KOMOHHbI [OIMKEH YOOBNETBOPATb TpeboBaHusSM
MOHTaXa U JEMOHTaxa MOorpyxaemoro B Hee obOpy[oOBaHWs, B YaCTHOCTU
HacocoB (ecrnv OHW NPeoyCMOTPeHbl NMPOEKToM) U npubopoB, U npomnycka
pacyeTHOro pacxoga Boabl.

dunbTpbl (cornacHo Tabn. 1) HeobxoouMo NpegycMaTpuBaTb B KaXX4OM
BOLOHOCHOM Croe, M3 KoToporo TpebyeTcsi oTOOp BOAbI, @ Takke B 30He
BogonornoweHus. Yncno 3BeHLEB hUNMbTPOB YCTaHABNUBAETCS pacyYETOM.

OTCTOMHMK AOMKEH ObITb NPeayCMOTPEH B KaXOOW CKBaXKWHE, B KOTOPOW
BO3MOXHO OcefaHme yacTuy,

Ta6bnuua 1

Bua BogonpueMHON 4aCcTu CKBaXUH O6nacTb NnpMMeHeHus

1 CkBaxunHbl He 0bopyaoBaHHble KNbTPOM [ MpoYHbIE TPELLMHOBATbLIE CKanbHble MOPOAbI, B
npefenax KoTopbiX HET ONMacHOCTU BbIBANIOB U BbIHOCA
3anuBatoLLero TpeLnHbl MaTepuana B nonocTb
CKBaXXVHbI, MPY pacnonoXeHUN CKBaXKMHHOIO Hacoca
BblLLe HE3aKPENEeHHOWN YacTu CKBaXWHbI UM B
CKBaXWHe, paboTatoLleit 6e3 Hacoca; CKBaXMHbI C
YLUMPEHHOW BOAONPUEMHON NONOCTbIO, 06pa3oBaHHOMN
B pe3ynbTaTe BbIHOCA MOPOAb! 3 BOAOHOCHOIO Crost

2.Tpy64yaTble punbTpbl— TPYOLI C KPyrmnon | TpelumHoBaTble CkarnbHblE U KPYNMHOOBNOMOYHbIE

unu wenesol nepdopaumeit 6e3 o6CbINkn | NOpoabl NPy OTCYTCTBMM ONACHOCTM BbIHOCA

1 BOAOMNPUEMHOTO MOKPbITUS rPYHTOBOrO MaTepuana w3 TpeLLvH; Npu Hagnexatiem
060CHOBaHWM - rPaBENUCTbIE TPYHTbI

3. Tpy6uaTtble punbTpbl ¢ BOAONpueMHbIM | Mpu Hagnexalwem 060CHOBaHUM — KpyMHbIE U

NOKPLITUEM M3 NPOBOSIOYHON OBMOTKM, rpaBenucTbIE NECKM, KPYMHOOBNOMOYHbIE 1
LUTaMNOBAHHOrO NIMCTa C OTBEPCTUSIMU UMW | TpeLLMHoBaTbLIE CKanbHble NOPOAb! NPU OTCYTCTBUN
ceTKM, a Takke UnbTpbl U3 OMacHOCTW BbLIHOCA NECYaHOro MaTepuarna B CKBaXUHY

LUTamMnoBaHHOro nmcra 6e3 onopHoro
Kapkaca, 6e3 obcbinku

4. To xe, C NnecyaHo-rpaBuiHoN obebinkon | Meckn n apyrve ropHbie NOpPoAbl NPU ONacHOCTU
BbIHOCA MErKVX YacTuL, B CKBaXUHY

5. KapkacHo-cTepxHeBble (ounbTpbl C Mo nas. 3 npu ycnosmmn pacrnonoXxeHns CKBaXKWMHHOMO
BOAOMNPUEMHbIM MOKPLITVEM MO No3. 3 Hacoca Hag hunbTPOM, @ TaKke B CKBaXUHaX,
paboTatowmx 6e3 Hacoca

6. To xe, ¢ nec4yaHo-rpaBunHoOM obebinkon | IMo no3. 4 B yCnoBUsiX pacronoXeHUsi CKBaXXUHHOTO
Hacoce UM punbTPOM, a Takke B CKBaXMHAX,
paboTatowumx 6a3 HacocoB

7. I'paBnTaLMOHHbIE DUNBTPBI Meckn cpenHen KpynHOCTU
KOMOKOJIbHOMO UMK 30HTUYHOTO TUNa




8. KopanHyaTtble 1 KoxyxoBble (hunbTpbl

Ycnosus, B KOTOpbIX, cornacHo TpeGoBaHusm T1abn. 2,
HeobxoauMa ABYXCroWHasi o6ebinka U B KOTOPbIX
€034aHuI0 0BCHINKM HEMNOCPEACTBEHHBIM MOrPYXEHUEM
B CKBaXWHY Necka v rpaBuvsi NPENSTCTBYIOT HAMOPHbIE
BOAbI

9. brnoyHble punbTpbI

MpumeyaHuii :

1. MpumeHeHve punbTpoB 6e3 obCbINKM AoNycKaeTcs, eCcnv BO3MOXHOE Npu 3TOM 06pyLUEeHNS
rOPHbIX MNOPOA, HE BbI3bIBAIOT OCMOXHEHUS HA NpUneratLLein TeppuTopum.

2. B npoekTax fonyckaeTtcsi npeaycMaTpuBaTh UCNONb30BaHWe Ans punbTpos
BOAOMOHU3NTENbHBIX CKBaXVH BOMOKHUCTLIX MaTepPUanos, CTaTUYECKMUX TKaHen 1 Apyrux
mMaTtepuanos, oTBevawLmx TpeboBaHnsIM He06X0AMMOro cpoka Cry0bl CKBaXMHbI.

KpynHble neckn 1 rpaBUNHO-raneyHKoBble OTIIOKEHNS
Npu OTCYTCTBUM B NOA3EMHBIX BOZaX
KOMbMAaTUPYIOLLIMX XMMUYECKNX 0BpasoBaHuii

3. Kak npusuno, cnegyet npeaycmatpusaTth punbTpbl 3aBOACKOrO M3roTOBMEHUS

NapameTpbl 06CLINKK

Tpeb6oBaHus

K napaMeTpam

COOTHOLLIEHNE 3HAaYEHWI CpeaHUX OAMaMeTpoB
YyacTuL MaTepuana npunararoLiero K nopoae
cnost 06ChIMNKM U caMoi Nopoab! Uin
nocrneayoLLero U NpeablayLLero cnoes oGCbInku

Pa3Ho3epHUCTOCTL MaTepurana Kaxaoro crnost
06cCbINKv Npu ee yCTpocTBe:

rMapaBnMyeckmm crnocobom unu yknagkon B
KOXYX

nyTem cb6poca no 3a3opy Mexay huibTpoM un
CTEHKaMW CKBaXMWHbI

TonwwuHa ogHoro cnosi o6¢ebInku unbTpa
BOJAOMOHU3NTENbHONM CKBaXKMHBbI

dunbTpa Nnu OBYXCrONHYIO.
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Mpumeyanve. Mpy nepecedeHnN OUNBTPOM HECKONBKMX BOJOHOCHBIX CIIOEB MIn
npocrnoek MaTepuan O4HOCOMHO 06ChINKM crefyeT NnoadupaTs No HarMeHbLLeMy
3HaYeHWIO dg me ONPEAENEHHOMY NPY TPaHYNOMETPUYECKOM aHarnM3e BCex 0ToBpaHHbIX
06pasLoB Nopoapl, HO ¢ cobnioaeHNeM Ans Kax4oro nepecekaeMoro

cnos ycnoBust dm; > dgmi. ECNn 3Ha4erns dgme pasnnyHbiX BOAOHOCHBIX CII0EB

HaCTONbKO OTNUYarTCA Mexay cobon, 41O 3TO ycnosue HeBbINONTHUMO, TO cnegyeTt
npegycmatpuBaTtb O,ElHOCJ'IOVIHy}O O6CbII'IKy C pasnnyHbIMM 3Ha4YEHNAMMN d1ym¢ no BbICOTE

lpyHTa. [OnuMHY OTCTOMHUKA criegyeT HasHayaTb B 3aBWCUMMOCTM OT
KONMYecTBa OXMOAeMblX 0Ca[KOB YacTWL, FOpPHbIX Mopod, HO He MeHee 2 M.
CKBaXWMHbI C OTCTOMHMKOM AOMMKHbI ObITb OOCTYMHbI AN OYUCTKM.

9. [Ins oTKayky BOAbl M3 BOAOMOHUSUTENbHBLIX CKBaKWH, KaK MpaBumio

cnenyet npegycMatTpmBatb CKBaXXUHHbIE HACOChI.
nonyckaeTcda

Mpnv  Hagnexawem  0GOCHOBaAHUM
obGopynoBaHve BOZOMOHU3UTENBHBIX
rMapoanesaTopamu, NOPLUHEBLIMIU HacocaMu.

CKBaXXNH

NpoeKTUpoBaTh
apnndramu,

[Na oTKaYkM XMMMUYECKU aKTUBHBIX U TepMarbHbIX BOA HAcockl criegyet
NPUMEHSITb B XUMUYECKM- U TEPMOCTOMKOM UCMOMHEHUSX.
Mpy pasmelLeHNn B CKBaXKMHE HAcoca C MOrpyXHbIM 3MeKTpoABMraTenem
HWKe unbTpa criegyeT npegycMaTprBaTb YCTPOWCTBO B BMAE OTKPLITOTO
CHM3Y KOXyxa Ansi ob6TekaHUs (C Lenblo OXNaXAeHus)) anekTpoaBurartens

oTKauyMBaemon BOOOW, €Cnu TaKkoB

KOHCTpyKLMen Hacoca.

YCTPONCTBO

He

npesycMoTpeHo

Mopmaya Hacoca npu TpebyemMOoM Harnope [OMKHA COOTBETCTBOBATb

npon3BoaANTENTIbHOCTU CKBaXXWUHbI.

10. CkBaxwuHbl, 06OpygOBaHHbIE HACOCOM, AOIBKHbI OblTb CHaGXeHbI
MaHOMETPOM, 3a4BWXKKOW, OOpaTHbIM KranaHoM, KpaHoM Anst oTbopa npob

BOOb,

3aMepoB  YpOBHel Boabl

BOAOMEPHbIM  YCTPOWCTBOM,
B dunbTpoBoOMn

nbe3oMeTpamy WnuM JaTtyukamu [ns
KOMOHHE W B 3aTpyGHOM



npocTpaHcTBe (B cCUCTEMax BOAOMOHU3UTENbHBLIX CKBaXMWH, paboTawlmx B
OAMHaKOBbIX YCMNOBUAX, [OMYCKaEeTCA yCTaHOBKa Nbe3oMeTpoB B ogHom u3 10
CKBaXMH).

Mpu oTcyTcTBUM HEeobxoamMMocTn B chunbTpe (cornmacHo Tabn. 1) cnepyet
npegycmaTpuBaTtb KpenneHWe CKBaXKWHbI rMyxon Tpybon oT NoBEepXHOCTU A0
rnybrHbl HE MeHee Yem Ha 2 M HuXe Hacoca.

11. NMpn  NPOEKTMPOBaAHUN  INEKTPOCHABKEHUS CKBaXKMHHbLIX HAaCOCOB
HeobxoammMo cobntogaTe TpeboBaHus MpaBun yCcTponcTBa 3NeKTPOYCTaHOBOK
Ly3), YTBEPXOEHHbIX MuHaHepro CCCP. Mo HageXxHocTu
3ANEKTPOCHABXEHMSA CKBaXKUHHBIE HACOChl OTHOCATCS Ko |l kaTeropun.

OnekTpocHabxeHne CKBaXXMHHbIX HAacOCOB criefyeT npegycMatpuBaTb OT
CaMOCTOATENbHbIX TMHWIA 3neKTponepeaauu.

12. [na HACOCHbIX YCTAHOBOK BOLOMOHU3UTENbHbIX CKBaXMWH, Kak
npasuno, cnepyet npegycMatpusaTb aBToOMaTM3aLumio paboThl
obopynoBaHNsi B 3aBUCMMOCTM OT YPOBHS BOAbl B CKBaXWMHax C
CurHanusauuen 06 aBapvMHOM OTKMOYEHWWM Ha OUCMETYEPCKUA NYHKT, npu
HeobXoAMMOCTN MEepPMOONYECKOTO BKMKOYEHUS U OTKIHOYEHUS HAcoCOB —
OVNCTaHUMOHHOE ynpaBrieHue.

13. Bbinyck U3 ckBo3HOro cunbTpa JormkeH ObiTb 060pyaoBaH 3aaBUKKOM
¥ MaHOMETPOM.

14. B npoekte camMOU3NMBaOWENCS CKBaXXMHbl  OOMKHbI  OblTb
npegycMoTpeHbl  MeponpuaTMS NpOTUB  MPOPbLIBOB MO 3atpybHomy (3a
(PUNbTPOBON  KOJIOHHOW)  MPOCTPAHCTBY. YCTbe  CaMOU3NMBAIOLLENCS
CKBaXWHbI CrieyeT MpOEKTMPOBaTb HWXE OTMETKW, OO0 KOoTopow Tpebyetcs
MOHU3WTL  YPOBEHb  HamopHblx Boa. WManuB w3 yctba  cnepyet
npegycmatpusatb B BOAOOTBOASALLME NOTKW, TPyOGONPOBOAblI MNN CUPOHHbLIN
KOIIeKTop.

YcTbe CaMOM3MUBAKLLENCS CKBaXKUHBLI B NMOA3EMHON BblpaboTke OOMKHO
ObITb 060pPYA0BaAHO 3a[BVKKOMN.

B nyd4eBbix BOAgo3abopax CaMOM3NMBAOLWIMECH CKBaXWHbl cnegyet
npegycmatpuBatb BO BCEX CIOSX, B KOTOpbIX TpebyeTcs BOAOMOHWXKEHME.
Uucno rHesq B CTeHke konogua AoMmkHO Obitb B 1,5— 2 pasa Gonblue
pacyeTHOro yncna nyyen.

15. BaKkyyMHble CKBaXvHbI criegyeT npedycmatpusBatb C repMeTUdeckomn
KPBILLKOM M canbHUKaMu ONs YNAOTHEHWS MECT MepecevYeHnsi C Hewl Bcex
anemeHToB obopygoBaHus, npegycmatpuBaemblx N 10.  BakyymHble
CKBaXXWHbI [AOMOMHUTENBHO [AOMKHbl ObiTb 060pyAOBaHbLI BakyyMMETPOM,
JaTyvKaMu YpOBHEN 1 YCTPOMCTBOM AN U3MEPEHMS AMHAMUYECKOTO YPOBHS.

B npoekte HeobxoaMmo npegycMaTpvBaTb repmeTusauuilo MydToBbIX
coeaVHEHMIN PUNbTPOBBLIX KONOHH U UX LLEHTPOBKY B CKBaXKUHAX.

Ina otbopa Bo3ayxa u3 BakyyMHbIX CKBaXuH criegyeTt npegycMmatpusaTb
YCT@HOBKY BaKyyMHbIX HACOCOB WIIU 3XEKTOPHbIX YCTPOWCTB. [lpn 3Tom
JonyckaeTcss MPUMEHEHME CUCTEM, OCHOBaHHbIX Ha  MCNOMb30BaHUU
HaCOCHbIX arperatoB JNerknux WrnogunbTPOBLIX YCTAHOBOK BaKyyMHOro
BOAOMOHVKEHWS.

16. OronoBku 1 HapyxHoe obopyLoBaHME BOAOMOHU3UTENbHBLIX CKBaXXWH
OOMKHbI ObITb 3aLUMLLEHBI OT NOBPEXAEHUS U 32aCOPEHUSI.

17. Tlpn wucnonb3oBaHUM OTKauYMBaemMow BOAbl ANA BOAOCHaOGXeHWs
KOHCTPYKUWS BOLOMOHWU3UTENbHbLIX CKBaXWH  [OIDKHA  yAOBNETBOPATb
TpebosaHuam CHul 2. 04. 02-84.

18. B npoekte cnegyet npegycmaTtpuBaTb pe3epB BOOOMOHU3UTENbHbLIX
CKBaXWwH, B TOM 4ucrne obopyaoBaHHbIX Hacocamu, B pa3mepe Ao 20% wux
o6LLero Yncna, onpeaeneHHoro pacyeToMm.

19. KoHcTpykumsa HabnwopgaTenbHbIX CKBaXWH, Kak MNpaBuriio, AOIMKHA
BkNtoYaTb HaaduneTpoBble TpyObl, (UNBTPOBYKD 4YacTb W OTCTOWMHUK.
BHYTpPEHHWUIA OuaMeTp KOMOHHbI [OHXOH ObiTb TakMx pas3MepoB, 4YTOObI
obecneymBanucb 6ecnpendATcTBEHHOE MepemelleHne B ee  MONoCTu
U3MepuUTENbHOM annapaTypbl U BbIMONIHEHNE PEMOHTHbLIX paboT. PunbTp
JonyckaeTcss NpuMMeHsiTb Tpybyatoro Tuna C ceTyaTbiM BOOOMPUEMHbBIM
MOKPLITUEM M3 CUHTETMYEckux MaTepuanoB. OTCTOMHMK HabnroaaTensHon
CKBaXMHbI crieayeT BbINOMHATb BbICOTOM 2-3 M. OronioBOK CKBaXWHbI AOMKEH
NOAHMMATBCA Hah MOBEPXHOCTbID 3eMnnM He MeHee 4Yem Ha 0,5 M un
3aKpbIBaTbCS KPbILWKOW C 3aMKOM, a Y4YacTOK BOKPYr CKBaXWHbl Mpu
HeobX0AMMOCTU AOMKEH ObITb OrpaXJeH.



Mpu HernybokoM MNONOXEHWM 3aMepsieMblX YPOBHEW MOA3EMHbLIX BOA B
KadyecTBe HabnogaTenbHbIX CKBaXWMH [OMYyCKAeTCs WCNonb3oBaTb Ierkue
nrnounbTpbI.

BypeHve HabnwogaTenbHbIX CKBaXWH cregyeT npegycmatpuBaTth, Kak
npasuno, BpaliaTenbHbIM cnocobom. [lonyckaeTcs norpy>KeHue unbTPoBoOn
KOIOHHbI MyTemM noambiBa. B cnyyae npumeHeHus BpalaTtenbHoro crnocoba
OypeHus C [NUMHUCTOW NPOMbIBKOW [OOMkHa OblTb  MpegycMoTpeHa
adhpeKTMBHAA pasrnnHn3aums NPUUNLTPOBOKN 30HbI.

20. B 3aBMCMMOCTM OT reonornyeckoro paspesa, crnocoba OypeHus,
KOHCTPYKLUMM CKBaXkMHbI B NPOEKTE crnefyeT npegycMatpuBaTbe ee obpaboTky
OOHUM  (MNU  HECKONbKMMM) K3 METOAOB TMAPABIUYECKMM, 3MEKTPO-
rMApPaBrMYeCcKnM, peareHTHbIM, NHEBMOYAAPHbIM, MeXaHU4ECKMM,
yNbTPa3ByKOBbLIM, B3PbIBHbLIM.

O06paboTKy CKkBaXkMHbI CriedyeT HasHayaTb nepen BBOAOM B OEWNCTBME - B
cnyyasx HeobXoOuMOCTM ee pasrMuMHU3aunW, akTMBM3auuuM TPELMH B
ckarnbHbIX nopoaax, obpa3oBaHNsi BOKPYr CKBaXMHbI ECTECTBEHHOIO hunbTpa
nyTem BbIHOCA MENKMUX YaCTUL, U3 OKPYKatoLLMX FOPHbLIX MOPOA;

B npouecce paboTbl — 4epe3 MNPOMEXYTKM BpPEMEHU, OnpeaernsiemMble
ONbITHBIMW AaHHLIMW NS MECTHbIX MMAPOreoniorMyecknx yCrnoBui;

nepes cpoadvei cUCTeMbl 3aluTbl B 3KCMfyaTauuMio — B Cnyvyae ee
MCMONb30BaHMs B NpoLiecca CTPOUTENbCTBA FOPHOro NpeanpusiTus.

OPEHAXW

21. TnacToBbIi OpeHax Ha OTKocax OTKPbITbIX BbIpaboTOK crnegyet
NpoekTnpoBaTb OAHOCIMOWHBLIM. B kayecTBe uUNbTpylOWMX  MaTepuanos
JonyckaeTtcs npegycMaTtpuBaTb B 3aBMCUMOCTM OT TPaHyNoMeTpuyeckoro
cocTaBa BOLOHOCHbIX MOPOA, CPeQHWUIA UMK KPYMHbBIN NECOK, a Takke nec4aHo-

rpaBuitHble CMecH ¢ koadduLmeHToM pasHosepHuctoctu d, He Gones 20.
dinf

BepxHsisa rpaHuua nnactoBOro ApeHaxa AOMkHa MpeBbllaTb HE MeHee
yem Ha 0,5 M ypoBeHb BbiCauMBaHWsA BOAbl HA OTKOCHI BbIpaboTkM. TonwuHa
NnacToBOro ApeHaxa AomkHa ObiTb He MeHee 0,3 M.

[ns npenoTBpalleHuss NPOMep3aHns OPEHAXHOW OTCHINKM U Tpyb4vaThiX
OPEeH No Bepxy MMacToBOro ApeHaxa criefyeT yknaablBaTb 3aliMTHbIA Crown
rpyHTAa.

Mpu HeobxooumocTn gonyckaeTcs NpeaycMaTpyuBaTth NNacToBbIV OpeHax
BHYTPEHHMX OTBANOB B Kapbepe (pa3pese). YNOXEHHbIA MO BCel nnowaan
OCHOBaHMs OTBana no BepxXy CUCTEMATUYECKU PACMONOXEHHbLIX ApeH-KaHaB
nnowanbo NoNepeYHoro cevyeHus Kaxgon He meHee 0,1 M? C 3arnonHeHuem
KaMeHHbIM, LeBGEeHOYHbIM, U3 CMIIOLWHbIX UN NyCTOTeNbIX 6110KOB (NNKT), U3
KpynHonopuctoro 6eToHa Ans oTBoAa BOAbl BO BPEMEHHbIE KaHaBbl BAOIb
poHTa OTBanoB..

MnactoBbin OpeHax B OCHOBaHUM1 COOPY>XEHUIN cnegyert
npegycmatpuBatb WX OOHOIO CMOS rpaBud unM LWeOHA MUHMManbHOW
TonwmHoM 16 cm (Ha TpeLMHOBATLIX CKamnbHbIX U MOMyCKanbHbIX NOpoAax) 1
u3 OBYX CINoeB MecoK cpefHen KPYynmHOCTU TOmMwuHOW He meHee 10 cm wm
rpaeuin nnu webeHb TONWMHON He MeHee 15 cMm (Ha MbineBaTbiX Neckax u
FMUHUCTBIX NOPOAax)

[peHaxHbI CrMOM M3 necka 3a CTEHaMU COOPYXEHUIN (NMPUCTEHHbIN
OpeHax) crnegyeT npegycMaTpuBaTb TOMWUHON He MeHee 20 CM Ha BbICOTY
He MmeHee 4yeM Ha 0,5 M Bbille YPOBHSI NOA3EMHbIX BOA.

HonyckaeTca npegycMaTpuBaTb  UCMOMb30BaHWe AN MacToBbIX
OpeHaxen nnuT K3 nopuctoro ©GeToHa UM OpyrMx  MaTepuaros,
YAOBMNETBOPSIIOLLMX TpeboBaHMAM Heobxoanmon NPOYHOCTH,
Hepa3MoOKaemMoCTM U YCTOMYMBOCTU MPOTMB arpeccvBHOIO BO3AENCTBUS
NOA3EMHbIX BOA.

Bopa 13 nnactoBoro gpeHaxa oTBOAMTCH TpyGyaToOn APEHON, OTKPbITLIMU
KaHaBamMy U BOAOCTOKaMu K MecTy cbpoca Wnu K nepekadHbiM HaCOCHbIM
cTaHuuaMm.

22. [Ina TpybyaThixX ApeHaXewn cregyeT npegycmatpuBaTth TPyOOunbTpbl
M3 KpyrmHomopucToro ©GeToHa wunM acbecTOLEMEHTHbIE, Kepamuyeckue,
OeToHHble U >xene3obeToHHble Tpybbl C MNecHaHo-rpaBUNHON  OOCHINKON,
TpeboBaHnss Kk MmaTepuany MecyYaHO-TPaBUAHOM  OOCKINKM  TpyOyaTbixX
OpeHaxen n k nogbopy ee rpaHyroMeTpu4eckoro cocrtaBa Te Xe, YTo B
o6cbinke  OUNBLTPOB  BOAOMOHU3UTESNBbHBIX CKBaXWH (cM. nn. 5 un  6).



MuHuManbHas TonwmHa cnost obebinku u3 necka gormkHa Obitb 10 cm, U3
rpaesus unu webHa — 15 cm.

[onyckaeTcs npeaycmaTpyBaTh (PUNbTPOBbIE NMOKPLITUSA OPEHaXHbIX TPYD
M3 BOJOKHUCTLIX, TKaHbIX. HETKaHbIX W APYrxX marepuanos, OTBeYaroLuX
TpeboBaHUsIM HEOGXOAMMOro Cpoka Cnybbl ApeHaxa.

Heobxogmmo npepycmatpuBaTb npuem Bodbl TpybyaTbiM ApeHaxeMm
yepes CTblkM TPyD, Mopbl B cTeHax TpybodunbTpoB 1 nepdopaumto B CTEHKaxX
acbecTo-LleMEHTHbIX U Xene3o6eToHHbIX TPpyO.

IOnameTp Tpyb4yaTbiX ApeH AOMKeH ObiTb Ha3HA4YeH U3 YCroBMS Nponycka
MaKCMMaribHOro npuToKa nog 3eMHbIX BOA, NOSHbLIM ceveHneM MuHUManbHbI
VKIMOH Tpyb4uaTtbix ApeH cregyeT npuHuMate 0,003. Mpu Hapnexaiiem
obocHoBaHuK yknoH Tpyb anametpom 400 mm 1 Gonee MoxeT BbiTe JOMYyLLEH
meHee 0,003.

CmoTpoBble KOMoAaubl Ha TpybuyaTblX ApeHaxax criedyeT ycTpauBaTb
yepes 50 M No ANVHE ApeH, Ha NX NOBOPOTax U nepeceyeHusix. Tpyobl mexay
Koroguamu criegyeT yknagpiBatb 6€3 M3MeHEHWs YKIToHa.

B kapbepax (paspesax) Bogy K3 TpybyaTbix OpeHaxen Heobxooumo
0TBOAUTbL MO ObLLEeKapbepPHON BOAOCTOYHON CETW.

23. CeyeHusa gpeHaxHbIX BbIpabOTOK cnegyeT NpPOeKTMpoBaTh MCXOOSA M3
YCINOBWIA UX 3KCMyaTauum 1 ¢ y4eToMm CnocoboB NPOXoAKM U NPUHUMAeMOro
obopygoBaHus.

Mop3emHble ApeHaxHble BbIpabOTKM B MPOYHBIX CKanbHbIX NopoAax, Kak
npaBumno, He criegyeT Kpenutb. B HeycToWuMBbBIX Mopogax KpenneHue
OPEHaXHbIX Bbl paboToK HeoOGXOAMMO BbLIMOMHATL C YY4ETOM CO34aHUS
OonbLIon OUNBTPYIOLLEN MOBEPXHOCTU: 3aKPENHOe MNPOCTPAHCTBO AOMKHO
ObiTb  MMOTHO  3anofnHeHo  UIbLTPYLWUM  MatepyanoMm U He
3aLEMEHTMPOBaHO, AN Kpenu crneayeTt NpUMEHATb COOPHbIV Xene3obeToH,
nopucTbli 6eToi, oTaenbHbIE BNOKKN, AepeBO, NPU NPUMEHEHUM MOHOMUTHOIO
6eToHa unun xene3obeToHa B Kpenu criedyeT OCTaBNSATb OTBEPCTUA (OKHA) C
ceTkamu-punbTpamm A8 nponycka Boapl

[peHaxHble BbIpaboTkn HeobXoAMMO npedycmaTpuBaTb C YKIOHOM K
OkonocTtBonbHbIM  BogocbopHukam. [onyckaemblii  MUHUMAanbHbIA  YKIOH
0,003.

NPUNOXEHME 3
Cnpaeo4Hoe

BYKBEHHbIE OBO3HAYEHUA

A - nrowagb, OrpaHNyYeHHasi KOHTYPOM BOAOMOHU3UTENBbHON CUCTEMBI
(KOHTYPOM NWHWM BbICA4YMBaHUS NOA3EMHbIX BOL B Bblg)aGOTKe, KOHTYpOM
BHYTPEHHEN rpaHn NpoTUBOUNbTPALMOHHOW 3aBeChl) , M™;

Ei(-u) - mHTerpanbHasa nokasaTtensHasa QyHKUNS;

F(u) -BcnomoratenbHas yHKUMSA  AONS ONpedeneHus nputoka (unm
NMOHWXXEHNS YPOBHS) NMOA3EMHbIX BOZA NPW NIIOCKOM MOTOKE,

H - HanoHWXeHHbIN Hanop NoA3eMHbIX BO4 B BOAOHOCHOM Cfloe (Hanop B
obnactu nutaHus), m;

Hs — pa3HocTb HanopoB Ha rpaHsax NPOTUBOMUNBETPALIMOHHONW 3aBECh!, M;

| — rpagneHT Hanopa;

|, —Aaonyckaembl rpaMeHT Hanopa Ha 3aBecy;

L — paccrosHme oT ocu (ueHTpa) BOAOMOHM3UTENbHOW CUCTEMbI WU
BHYTPEHHEro KOHTypa NpOTMBOMUIBTPALMOHHOM 3aBecbl [[o obrnactu
nUTaHus, M;

Q - NOMHbIA NPUTOK NOA3EMHBLIX BOA K KOHTYPHOW MMM OOHOCTOPOHHUIA
NPUTOK K JIMHEHON BO4OMNOHM3UTENBbHOW CUCTEMA, M3/cyT;

S — NOHWXeHWNe YPOBHS NOA3EMHbIX BOJ B paCYETHON TOYKE, M,

Scs— MOHWXKEHNE YPOBHS MOA3EMHbIX BOA, B LIEHTPE BOLAOMOHU3UTENLHOWN
CUCTEMBI, M;

S;— NOHWXEHNE YPOBHS NOA3EMHbIX BOA, B CKBaXWHE, M;

S, - TMOHWXEHWe YPOBHS MOA3EMHbIX BOA Ha JMHUKM  (KOHType)
BOLOMOHN3UTENBHOW CUCTEMBI, M;

W(u,v)— BcnomoratenbHas  (yHKUMS  ONS  onpefeneHus npuToka
NOA3EMHbIX BOA NpY UX NepeTekaHnn Yepes cnabonpoH1LaemMbli Cron,

a—o0600LLeHHbIN 3HaK, 0603HaYaroLWmMn NPy Nonb3oBaHUN opmMynamu, B
KOTOPbIe OH BXOJMT: MpW HAanopHoW UbLTPaLUUN  ap,—Nbe30NPOBOAHOCTD,
M2/cyT, npu 6e3HaNOPHOI UNBTPALIMK 3y - YPOBHEMPOBOAHOCTb, M2/CYT,



a — paccTosiHMe OT BOAoynopa A0 Hu3a hunbTpa BOLAOMNOHU3UTENLHOWN
CKBaXXVHbI, M;

b — nonoBuHa WKNpWHLI TpaHLLen (BbIpaboTku), M;

bs— BenununHa, xapakTepusylollas nepeTekaHue NoA3eMHbIX Bog Yepes
cnabonpoHuuaemble criou, 1/cyT,

b; — paccTosiHMe OT ypOBHsI BOAbI B CKBaXWHE 40 HU3a hunbTpa, M;

bs— WupuHa (paccTosiHne mexay OBYMS napannernbHbIMUA rpaHuuaMu
BOLOHOCHOrO CIost), M;

dint — HWKHee 3HadeHWe JuameTpa 4acTul, MefbyYye KOTOpbIX B
MaTepuane kaxgoro crios obceinku cogepxutca 10 % no macce, Mm;

dsi — HapyxHbI guameTp unbTpa BOAONOHMU3UTENBHOW CKBaXXMHbI, MM;

dgmt— CpegHee 3HayeHVe guvameTpa YacTul, MeflbYye KOTOPbIX B FOPHOM
nopoge cogepxutcs 50 % no macce, MM;

dr—AnameTp CKBaXUHbI, MM;

dk—XxapaKkTepucTnyeckoe 3Ha4YeHne anameTpa 4actul, Mernbye KOTOPbIX B
MaTepuarne ogHoro crnosi obcbinku cogepxutcs 60 % no macce, Mm;

dn—CpeoHui  guameTp YacTul, Mernbye KOTOpbIX B Martepuane
npunerampLero kK ropHow nopoge cnos obebinku cogepxuntca 60 % no macce,
MM;

dimt, domt dam— CpeAHWe 3HaveHuss gumameTpa vactuy matepuana
06CbINKM COOTBETCTBEHHO 1-, 2-1 3-ro CNoeB No HanpaBeHWI0 NOTOKa, MM;

dsyp — BepxHee 3HadeHue [OuameTpa 4acTul, Mefbye KOTOpbIX B
MaTepuarne ogHoro crosi obceinku cogepxutcsa 80 % no macce, Mm;

€ — KO3 (PULIMEHT NOPUCTOCTU FOPHLIX NOPOL;

f—yHKUMA NOHMXKEHUA B pacyeTHOM TOYKe OT AEeWCTBUSA OAMHOYHOW
CKBaXXWHBbI;

f, — PYHKUMSA MOHMXKEHMS B COBEPLUEHHOW PaCYeTHOW CKBaXMHE OT ee
COOCTBEHHOrO AENCTBUS,

f, — cbyHKUMSA NOHMXKEHUA B pacyeTHON ToUKe OT AencTBus 1-i OAMHOYHOWM
CKBaXXMHBbI;

h — TonmwuHa BOAOHOCHOTO CMOS MPU HaMoOpHOM UNbTPaAUUKN WU
cpeaHsas BbicoTa notoka 2H-S npu 6e3HanopHon unbTpauum, m;

2

hg— TOnwMHa He Hapywaemoro npu pas3paboTKke pasfenstoLLero crnos

BOL0YMOPHbIX MOPOA, M;

hi, — TONLWWHa cnosi 3aKpensieHHoro rpyHTa, M;

i - YKIOH;

k— koacbumLmMeHT bunbTpauum, M/cyT,

kg - KO3dhpmumMeHT unnbTpaumnm pasgenstoLero crnos, M/CyT;

ks — KoadbduumeHT dunbTpaumm Tena npoTUBOMNLTPALIMOHHOM
3aBechbl, M/CyT;

| - ANvHa nuHerHoM unn Gonbluas CTOpoHa KOHTYPHOW BOAOMOHU3UTENb-
HOW CUCTEMbI UMK 3aBECHI, M;

lc - AnvHa  KOHTypa  KOMbLUEBOW MMM HEMOSIHOKOSbLEBOMW
BOOOMOHU3UTENBHOW CUCTEMBI, M;

lf- ANWHa gencTyloLen Yactu puneTpa M;

I, — paccTosiHMe OT rpaHuLbl BOAOHOCHOIO CIOSt O CKBAXMWHbI, M;

N—YNCNO BOAOMOHU3UTENBHbIX CKBaXMWH, YMCMO CTyNEeHeW W3MEeHEeHUsi
pacxoga CUCTeMbl;

p - UHTEHCMBHOCTb MHUNbTPALMM NOBEPXHOCTHbLIX BOA, M/CYT;

g - yOenbHbIA NPUTOK NoA3eMHblX Bog (Ha 1 M BOAOMOHU3WUTENbLHOIO
KOHTYypa), M2/cyT;

Qh- NPOU3BOANTENBHOCTb  CKBAXXMHbI,

Mm°/cyT;

Qhi- MPOV3BOAMUTENBHOCTb i-i CKBaXWHbI;

Mm°/cyT;

Oin - PACXO/] PACTBOPA, HArHETAEMOTO B CKBAaXMHY, M /4.

r— NPWBEAEHHbBIN paanyc BOAONOHU3UTENBHON CUCTEMBI, M;

rq - paguyc aenpeccun, M;

r— PaanycC CKBaXWHbI (APEHbl, NONOBMHA LUMPUHBI APEHbI), M;

Me- PAacYeTHbIA paguyCc COBEPLUEHHOW CKBaXXWHbI, 3KBMBANEHTHOW MO
[ebuTy 0enCTBUTENbHON HECOBEPLUEHHON CKBaXWHE, M;

rn — Paguyc pacnpoCTpaHeHWsi pacTBopa MpU UHBEKUMU B CKBaXWHY, M;

r<— MPVBEAEHHBIN paaMyC KOHTYPHON NPOTUBOMMNBbTPALMOHHON 3aBeChl No
€€ BHYTPEHHEN rpaHu, M;



S — ar CKBaXWH (pacCTosiHUE MeXOy CKBaXMHaAMW Ha JNUHUK
BOAOMNOHU3NTENBHON CUCTEMBI), M;

t - Bpemsa paboTbl BOAOMOHU3WUTENBHON CUCTEMBbI (BOAOMOHU3UTENbHbLIX
YCTPOWCTB) , CYT; NPOAOIMKUTENBHOCTb HAarHETaHNA pacTBOPa B CKBAXUHY, Y;

tfm —TOMNLMHA CNOsi NecYaHo-rpaBUNHON OBCHINKN, M;

ts — TonwmMHa NPOTMBOUNBTPALMOHHON 3aBECHI, M;

(u,v) - 0606LLeHHOe 0603HaYeHEe apryMeHTOB (DYHKLMIA;

V— CKOPOCTb (hunbTpauumn mM/cyT,;

X, Y, Z— KOOpAMHATbIl TOYEK;

Xcs — PaCCTOSIHUE OT LEHTp a (Mrm ocu) BOOOMOHU3UTENBHOW CUCTEMBI [0
pacyeTHOM TOYKU, M;

Xmes —  PaccTosiHie OT  3epKanbHOro  u3obpaxeHust  ueHTpa
BOAOMOHN3UTENBHOW CUCTEMbI O PACHETHOWN TOYKU, M;

Xn — paccTtosiHve oT 1-ii (1 — nopsiaKOBbIM HOMEP) CKBaXKMHbI [0
pacyeTHOM TOYKU, M;

Xmhi — PacCTOsiHMe OT 3epKarbHOro OTOOpaxXeHus i-N  CKBaXXMHbI
OTHOCUTESNBHO OAHOWN NIMHEHON 06NacT NUTaHUSA 40 PACYETHON TOYKU, M;

Xmhix— PaCCTOSIHME OT 3epKanbHOro oTobpaxeHuss 1-  CKBaXMHbI
OTHOCMTENbHO OCK X 4O PacCYETHON TOYKU, M;

Xmhiz— PacCTOfHME OT 3epKanbHOro OTOOpaXeHUsa - CKBAXKMHbI
OTHOCMTENbHO OCY Z [0 PaC4ETHON TOYKU, M;

Xmhic— PaCCTOSIHWE OT 3epKanbHOro OTOOPaXeHWs (-  CKBaXKMHbI
OTHOCMTENbHO Havarna KOOpAUHAT 40 PacCYETHOW TOYKM, M;

Xmt —CPeOHee paccTosHME OT PACYETHOWN TOYKM 4O CKBAXMWH, M;

Xmtm—CPEAHEee pacCcTOsiHWe OT pacveTHOM TOYKM [0 3epKanbHOro
OTOOpaXeHUs1 CKBaXXMH NMPU OOHOW NWHEWHOW rpaHule — obnactu nutaHus
BOLOHOCHOIO CIOsi, M;

Xmtmx - CPEAHee pacCTosiHMe OT PacyeTHOW TOYKM [0 3epKanbHOro
0TOBOpaXeHNsi CKBaXKMH OTHOCUTENBHO OCU X M;

Xmtmz —CPEAHEee pacCcTosHMe OT pacyeTHOM TOYKM [0 3epKanbHOro
OTOOpaXKeHNsi CKBaXXMH OTHOCUTENBHO OCU Z, M;

Xmtmo -CPEAHEE pacCTosiHMe OT pacHeTHOW TOYKM [0 3epKarnbHOro
oToBpaXeHNsi CKBaXKMH OTHOCUTENBHO Ha4Yana KoopavHarT, M;

y — Hanop (opauHaTa 4enpecCcroHHON NOBEPXHOCTU) B pac4ETHON TOYKeE,
M;

Yes — Hanop (opavHata AenpeccrOHHON MOBEPXHOCTU) B LEHTPe Unu Ha
OCMW BOOOMOHU3UTENBHOW CUCTEMBI, M;

Yh - Hanop (opAvHaTa ypoBHS BOAbl) B CKBaXXUHE, M;

Yy, — Hanop (opguHaTa [EenpecCUOHHOW MOBEPXHOCTU) Ha IUHKK
BOAOMNOHU3NTENBHON CUCTEMBI, M;

@ — pyHKUMSA MOHMKEHNSA OT AENCTBUSA BOAONOHU3NTENBHON CUCTEMBI;

®;, - nokasatenb BHYTPEHHEro UNbTPALMOHHOIO COMPOTUBIIEHMUS
CKBaXWH;

®. — nokasaTtenb OUNLTPALUOHHOIO COMPOTUBMEHUSA BOLOMOHU3UTEMb-
HOrO KOHTYPa;

®com - NOKa3aTenb AOMNOMHUTENBHOIO (OUMbLTPALMOHHOIO COMPOTUBIIEHMS
13 3a HEMOJTHOIO BCKPbITUS CKBaXXMHAMW BOJOHOCHOTO Cros;

Dijp— nokasarternb  BHYTPEHHEro  COMPOTMBMIEHUS  CUCTEMbI
HEeCOBEPLLEHHbIX BOAOMOHN3NTENbHbLIX CKBaXXWH,

Q(u,v), Q—sBcnomMoraTtesnbHble OYHKUMM O ONpeaeneHust NOHKEHNUs
Mexay ABYMS rpaHuLaMm BOOOHOCHOTO CIos.

a — Ko3(pPULMEHT ANs onpeaeneHnst pac4eTHOro pagunyca CoBepLUEHHON
CKBaXMHbI, 3KBMBANEHTHON No AeOWTYy OEWCTBUTENbHOW  HECOBEpLUEHHON
CKBaXWHE;

a2, — KoadhduLmeHT HepaBHOMEPHOCTWN PacrnpOCTpPaHEHUsI TPELLUMH U
nop B ropHou nopoae,

B - 3anoxeHue oTkoca

8; — OTHOLUEHNE NPOU3BOAUTENBHOCTU CKBaXXMHbI K OOLLIEMY MPUTOKY;

€ - K03hpMUMEHT ANs onpeaeneHns OOMNOMHUTENBHOMO COMPOTUBIEHNS
13 3a HEMOJTHOTO BCKPbITUS BOAOHOCHOMO CMOS CKBaXKWUHOWM;

lg - FPaBUTaLIMOHHasA BOAOOTAa4a ropHON Nopobl;

e - YNIpyrasi BOgooTAaya ropHon nopogpi;

o(u,v), ©1(u,v), ©02(u,v), o@s(u,v),— BCNOMOraTenbHble QYHKUMM ANS
pacyeTa KOHTYPHOro ApeHaxa.



