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Ipeauciaosue

Ileim wu npuHOMObBL CcraHgaprusauud B Poccunckon @enepauuu  yCTAHOBJICHBI
®enepanbHbiM  3akoHOM oOT 27 npekadops 2002 1. Ne 184-d3 «O TexHHUYECKOM
peryJupoBaHUM», a MpaBuia pa3padOTKH — mocTaHoBjJeHUEeM lIpaBurenbcTBa POCCHMCKOIM

®enepaunu ot 19 Hos10pss 2008 r. Ne 858 «O mopsinke pa3paOOTKHA U YTBEPKACHUSI CBOIOB
PaBUID.

CBeaeHus 0 cBOAE MPABUII

1 UCITOJIHUTEJIM — OTKkpbITOE aKITUOHEPHOE O0IMEeCTBO « PYHAAMEHTIPOCKT
(OAO «@yHAAMEHTIIPOEKT )

2 BHECEH: HII «O0begunenue I panCrpoiilIpoexTy

3 TIOATOTOBJIEH K VTBEPXXJIEHUIO

4 YTBEPX/IEH npukazom MuHUCTEPCTBA pErMOHAIBHOTO Pa3BUTUsI POCCUHUCKOU

®enepaunu (MunperuoH Poccun) ot 2011 r. No M BBEICH B JICHICTBUE C
201xr.

3APEI UCTPHUPOBAH ®enepanbHbIM ar€éHTCTBOM I10 TEXHUUYECKOMY PETYJIUPOBAHUIO U
meTpoaoruu (Poccrangapr).

Hugopmayusa 06 usmeHeHUsax K HACMosueMy 800y Npasuil nYOIUKYemcs 8 exnce200H0 U30a8aemMom UHPOPMAyUOHHOM
vkazamene «Hayuonanvnele cmanoapmoel», a meKcm UBMEHEHUN U NONPABOK — B8 eNCeMeCAUHO U30ABACMbLX
unHopmayuonnelx ykazamenix — «Hayuonaneuvie cmanoapmely. B ciyuae nepecmompa (3amensvl) uin  OMMEHbI
HAcmoAwe20 8004 NPABUNl COOMBemcmeyiouiee yseoomienue Oyoem OnyoOIUKOBAHO 8 eNCeMeCauHO U30A8AeMOM
unopmayuonnom yrazamene «Hayuonanvnole cmanoapmut ». Coomeememayionias ungopmayus, yeeoomieHue u mexkcmi

PAZMEULAIOMcs MaxkHce 8 UHQDOPMAYUOHHOI cucmeme oduLe20 noivb308aHus — HA OQUUUATIBHOM caiime pazpabomuuxa
(Munpecuon Poccuu) 6 cemu Humepuem.

HacTosmui HOpMaTHBHBIN JOKYMEHT HE MOKET OBITh MOJHOCTBIO HJIN YaCTHIHO BOCIIPON3BE/ICH, THPAKHPOBAH H PACIIPOCTPAHEH B
KauecTBe O(pHUIIHAILHOIO U3JaHMs Ha TeppuTopuu Poccuiickon Menepanum Oe3 paspemenus MuHperunona Poccum.
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BBenenmue

HacTosiuii HOpMaTUBHBIA AOKYMEHT pa3padOTaH ¢ yUYETOM
00s13aTeIbHBIX ~ TPEOOBAHUMM  TEXHUYECKUX  PErjaMEHTOB,
OTpPaXe€HHbIX B (peaepanbHbIX 3akoHax OT 27 pekadpst 2002 r.
No 184-®3 «O TEXHUYECKOM PEryJIUPOBAHUN», OT 22 HIOHS
2008 r. No 123-®3 «TexHudeckun perjiaMeHT O TPpeOOBaHUSIX
nokapHoOU Oe3zomacHOCTU», OT 23 HosiOpst 2009 r. Ne 261-D3
«O0 »sHeprocOepe:keHMM U IIOBBILIEHHH HSHEPreTUYECKOMN
3(p(PEKTUBHOCTH U O BHECEHHM H3MEHEHUH B OT/ACJbHbIC
3aKkoHomarenbHble axkThl Poccunckon Denepauun», ot 30
nekadpst 2009 r. Ne 384-d3 «TexHuUUeCKHUIl pErjIaMeHT O
0€30MaCHOCTH 3IAHUM U COOPYKEHUIY.

B  HacTrosimeM = HOPMAaTUBHOM  JOKYMEHTE  Y4YTEHBI
TpeOoBaHus nocranosjeHus IlpasutenscTa P® ot 16 dpeBpans
2008 T Ne 87 «O cocraBe pasnelioB MNPOEKTHOMU
NOKYMEHTALIUU U TPEOOBAHUAX K UX COACPIKAHUIOY.

AKTyaJIu3upOBaHHAs peaaKLust CHull  2.06.15-85
BBINIOJIHEHA CJACAYIOIIMM aBTOPCKUM KoJiektupoM (OAQO
«PyHOAAMEHTIIPOEKT» B coctaBe. K. T. H. b.C.CmonuH

(pykoBoauTeNb TeMbl), uHxkeHep B.B.Illunos, ....... C
npupjicueHneM 000 "OKOTHUM" — k. 1.H. luBoBuu M.C .,
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CBOJI TIPABW.I

SAIIIATA TOPHBIX BBIPABOTOK OT MMOJA3EMHBIX
U MOBEPXHOCTHBIX BO/I

Jlata BBEACHHA XX X-XX-XX
1 OO0aacTb NnpUMeHEeHH A

Hacrosinyre HOpMBI PaclpOCTPAHAIOTCS HA MPOEKTHPOBAHHUE 3AlLMUTHI OT MOA3EMHBIX U
MOBEPXHOCTHBIX BOJA (B MJAJIbHEHUIIEM - 3alUTbl) TOPHBLIX BbIPAOOTOK € MOPUMEHEHHEM
BOJONOHMKEHHUS, BOJOOTJIMBA, MNPOTUBOMUIBTPALIMOHHBIX 3aBEC U  PEryJIHPOBaAHUS
MOBEPXHOCTHOI'O CTOKA MPHU OTKPBITOU U MOA3EMHOU pa3pabOTKax MECTOPOKIACHUN TBEPAbIX
MOJIE3HBIX UCKOTIAEMBIX.

2 HopmaruBHBIC CCBLIKH

B HacrTosileM CBOZE MpaBUJl UCIIOJIb30BAHbBI CChIJIKU HA 3aKOHOAATEJIbHBIE AKThI U
HOPMATHUBHBIC JOKYMEHTHI, IEPEUYCHb KOTOPbIX NPpUBEACH B IIpunokeHuun A.

I[Ipumeuanue — IIpu nonb3zoBanuu HactosuM CI I 1iertecooGpa3Ho IPOBEPUTH JACHCTBUE CCHIIOYHBIX CTaHIapTOB
U KIacCUPUKATOPOB B HMH(POPMAILIMOHHOM CHUCTEME OOINEro ITOJIb30BaHUS — Ha OPUIMAIILHOM CaiTe HallMOHAJIbHBIX
opraHoB Poccuiickoli @Degepalid 110 CTaHJapTU3allMd B CceTA MHTepHET WIM II0 €XKErOJHO M3JaBacMOMY
MH(POPMAIIMOHHOMY VKazaTeao «HaloHaabHbIe CTaHIapThDy, KOTOPHIE OITYOIIMKOBBLIBAIOTCS €KETOJHO 110 COCTOSHUIO
Ha 1 sgHBaps TEKYIIErO roja, U IO COOTBETCTBYIOIMM €KEMECSIYHO HM3JaBacMbIM HHQOPMAIMOHHBIM YKa3aTelIsIM,
OITYOJIMKOBAHHBLIM B TEKYILIEM T'OTY.

ECIIM CCHUTOUHBINA JTOKYMEHT 3aMeHEeH (M3MEHEH ), TO IIPH IoJIb30BaHUM HacTosimM CII ciienyeT pyKoBOJACTBOBATHCS
3aMEHEHHBLIM (M3MEHEHHBLIM) JTOKYMEHTOM. ECIH CCHUIOUHBLIM JOKYMEHT OTMeHeH Oe3 3aMeHBI, TO ITONOKCHHE, B
KOTOPOM JaHa CChUIKa Ha HETO, IPUMEHSICTCS B YaCTH, HE 3aTparuBaroIet 3Ty CChUIKY.

3 OcHOBHBIE ITIOJIOKEeHU

O0mue ykazanus

3.1 Ilpu nOpOEKTUPOBAHUM HEOOXOAUMO MCXOAMTh M3 TOrO, YTO 3alllMTa TOPHBIX
BbIPAOOTOK JOJIKHA:

- OpedoTBpalllaTh MJIM CYIIECTBEHHO YMEHbIIaTh MPUTOKU BOAbI B BbIPAOOTKH,

HapyIIAKI1Ee YCIOBUS HOPMAJBLHOU Pa3padOTKH MECTOPOKACHUS;

- IpeAYNpPEXaAaTh MPOPLIBLI BOJbI B BLIPAOOTKH,

- TMPEOATCTBOBATb OIACHOMY Pa3pyLICHHUK) BOAOH TOPHBIX MNOPOA, OKPYKAKOIMINX

BBIPAOOTKH,;

- 00ecneuynBaTh OPraHM30BAHHbIN OTBOJI MNOBEPXHOCTHBIX U PYJHUYHBIX BOJ K MECTaM HUX

copoca,

- HE JIOIYCKATbh YIPOKAKOIIETO BOJOCHAOXKEHUK HUCTOILEHUS PECYPCOB MOA3EMHbBIX BOJ U

X 3arps3HEHUs], 3aCOPEHMsI, HAPYILICHHUS PEXKHUMa U pa3MbiBa OE€pEeroB IMOBEPXHOCTHBIX

BOJHBIX OOBEKTOB, 3PO3UMHM IOYBEHHOIO CJIOS U OMNACHBIX MNOCIEACTBUU Aepopmanui

FOPHBLIX TOPOJ M COOPYKEHUH B paliOHE 3allUIaeMbIX BbIPA0OOTOK B pPeE3yJibTaTe

MOHMXKEHUS] YPOBHSI MOA3EMHbBIX BOJ;

- TIPEayCMaTpPUBATb MEPOMNPHUATHS, COOPYKEHHS H YCTPOHCTBA MO PEryJMPOBAHUIO

NPUTOKA K BbIPAOOTKAM, Hanmopa MOJA3EMHbBIX BOJ U MapaMeTPOB MOBEPXHOCTHOIO CTOKA B
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paiioHe pa3padaThIBAEMOr0 MECTOPOKIAECHHS, MO OTBOAY OTKAYMBAEMbIX PYJHUYHBIX BOJ

U OXPAaHE OKPYKAKOIIEH IPUPOTHON CPEIIBI.

3.2 BbiOOp BUAOB M CHUCTEM 3aIlUThl TOPHBIX BBIPAOOTOK, THUIOB 3ALIUTHBIX COOPYKEHUM,
MEPONPUATUU U YCTPOUCTB NOJIKEH YUYHUTBIBATH M3MEHSIIOINUECA C TEUYEHUEM BPEMEHH, IO
Mepe pPa3padOTKU MECTOPOXKACHUS, MPOU3BOACTBEHHBIC M TMPUPOIHBIE YCIOBUS, (POpMy H
pa3sMepsbl 3alUIIaEMOTr0 MPOCTPAHCTBA.

CHUCTEeMBI 3alMThl, UX PA3BUTHE, KOHCTPYKLMH 3AIMUTHBIX COOPYKEHUU U YCTPOMCTB,
3QIIUTHBIE MEPONPUATUS JOJDKHBI OBITh B3aMMOYBSI3aHbI C CHCTEMaMH, METOJAaMU U
pPa3BUTHUEM PA3Pa0OOTKU MECTOPOIKICHUSI.

PaccmarpuBaeMble BapHAHTbl 3alllMThl TOPHBIX BbIPAOOTOK JOJDKHBI OLIEHMBATbCA U
CPAaBHUBATHCA C YYETOM JIMTEJIbHOCTHA UCIIOJIB30BAHUSA 3ALIUTHBIX COOPYKEHUH, YCTPOUCTB
U MEPOTIPUITHH, CO3/1aBA€MbIX YCJIOBHU JUIST pa3pabOTKH MECTOPOXKACHUS, BO3ACHCTBUN Ha
OKPYKAKOIIYK CPEeay U CYMMAapHBIX 3aTpaT MO 3alUTE NPU CTPOUTENLCTBE U DKCIUTyaTaLUU
TOPHOTO MPEANPUSITHS.

[Ipy cCcpaBHEHHMM BAPUAHTOB BOJOMNOHIKEHUS W TPOTHBOPHUIBTPALIMOHHBIX 3aBEC
HEOOXOAUMO YUMTBIBATh PA3INYHMS KAPbEPHOTO U IIAXTHOIO BOAOOTIMBA B O00UX Caydasx, a
Tak)ke TO, YTO NPOTHBOPUIBTPALIMOHHBIEC 3aBEChI, B OTJIMYUE OT BOJOIIOHMKEHUS, HE BJICKYT
3a COOOM OOpa30OBaHHUS BPEOHBIX CTOKOB M HCTOILEHUS PECYPCOB MOA3EMHBIX BOJ M HE
BbI3BIBAKOT AepopMaliii TOPHBIX IOPOJA, 3€MHON IOBEPXHOCTH M COOPYKEHHM B pailoHE
3alIUIAEMbIX OOBEKTOB. B TO ke BpemMs HEOOXOAUMO YUYHMTBHIBAaTh BbI3BIBAEMOE HUMU
HApPYIIEHUE €CTECTBEHHOIO ABWXKEHUSA IMOA3EMHBIX BOJ B IPOLECCE DKCIJIyaTallUU TOPHOTO
NPEANPUATHS U OCTAOLIEECH MOCJIE €r0 JIMKBUALINH.

3.3 IlpotuBOo(UIBTPALIUOHHBIE 3aBEChbl JOMYCKAETCS MNPEayCMAaTPUBATb B KadyeCTBE
OCHOBHOI'O CPEIACTBA I IPEAOTBPALLCHUS MOCTYIUICHUA TMOA3€MHBIX BOJ B TOPHbIE
BbIPAOOTKH M3BHE M KAaK BCIIOMOTATEJbHYIO MEPYy ISl PEIIeHUs JIOKAJbHBIX 3a/a4 MO
JTUKBUIALMU MECTHBIX O4aroB (pUIbTPaLIMU.

3.4 B cocTaB MCXOAHBIX JAHHBIX ISl MPOEKTUPOBAHMS AOJKHBI BXOAUTH TPEOOBAHUS K
CUCTEME 3alUThl TOPHBIX BBIPAOOTOK OT MOJA3E€MHBIX U MOBEPXHOCTHBIX BOJ, CBEACHHUS OO
OTBEACHHBIX MECTaxX COpOCa PYAHUYHBIX BOJ U MaTE€pHAJIbl U3bICKAHUH.

Martepuaiibl M3BICKAHUM JOJKHBI OTBeuaTh TpedoBanusim CII 47.13330.2010 w
COAEPKaTh.

- TUAPOJIOrO-METEOPOJIOTUUECKUE JaHHBIE,

- Tonorpapuyeckue mjaHbl pallOHA MECTOPOKACHUST B MaciuTadax, yCTaHABJIMBAEMbIX
MPOEKTHON OPraHU3aluen,

- XapaxkTEePUCTUKY TE€OJOTUYECKOTO CTPOCHUs, TEKTOHUYECKOW HAPYLUICHHOCTH TOJIIII,
HEOTEKTOHUKH, CEMCMHYECKHUX YCJIOBHM M OCOOBIX YCJIOBUH (HaIW4YHE€ BEYHOMEP3JIbIX
TPYHTOB, KapCTa, ONOJI3HEBBIX SIBJICHUM U JIP. ),

- T€OJIOTMYECKHE Pa3pe3bl U MPOPUIIH;

- UHXKEHEPHO-I€OJIOTUYECKYK) XAapPaKTEPUCTHUKY WU CBEACHUS O (PH3UKO-MEXAHHUUYECKHX
CBOUCTBAX TOPHBIX MOPOL;

- O0ImMEe TUAPOTEOJOTMYECKHE YCIIOBHS palOHA, CBEACHUS O BOAOHOCHBIX CIOSIX. HX
YUCJIO, XapPaKTep U JIMTOJOTHYECKUU COCTAB BOJOHOCHBIX U BOJOYIIOPHBIX MOPOMA, HX
TOJIUHY W PaCHIpPOCTPaAHEHHWE, TAyOHMHY 3ajJeraHusi, CTATHYECKHUE M Mbe30METPHYECKHUE
YPOBHM MOJ3€MHBIX BOJA, HCTOYHMKAX M OOJIACTSIX WX MUTAHUS U PA3rpy3KH, CTATUYECKHE U
TUHAMHUYECKHE 3arachbl MOA3EMHBIX BOJ, THAPABIMYECKHE CBSI3H MEXKIy COOON, B3aUMOCBSI3H
MEKY HUMHU U MTOBEPXHOCTHBIMU BOJAMHU, UX XUMHUUYECKOM COCTABE, TEMIIEPATYpPaX;

- HaJu4ue, TayOuHa, pacOpoOCTpaHEHHE M MOIIHOCTh BOJOYIIOPHBIX CJIOE€B T'PYyHTA, HUX
OJIM30CTh K pazpadaTbIBa€MbIM ITOJE3HBIM HCKOIIAEMBbIM;

- TaHHbIE O (PUIBTPALMOHHBLIX CBOMCTBAX MOPOMA, ONPEACICHHbIE C MOMOIIBI) OMBITHBIX
OTKa4deK (HAJIMBOB, 3aKa4€K) C yYETOM CXEMAaTH3alUH THAPOTr€OJIOTHUECKUX YCIIOBUU,
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- KapThl paCOpPOCTPAHEHUSI BOJOHOCHBIX CJIOEB, peibeda UX KPOBJIM U MOAOIIBBI, 4 TAKKE

TUAPOUZOTUIIC U THAPOU3OTILES.

['eonorudeckue M rUAPOTEOJOTMUECKUE TaHHbIE AOJLOKHBI ObIThb OCBEIIEHbI B Mpeaesiax
O’KMJA€MOM 30HbI ACNPECCHMU M Ha IIyOHMHY, OXBAaThIBAIOIIYK) BCE BOJOHOCHBIE CJIOH, H3
KOTOPBIX BO3MOKHbI (DUJIBTPALIMS UJIH OPOPBIB MOA3EMHBIX BOJI B TOPHYI) BbIPaOOTKY.

3.5 B npoekTHOM JOKYMEHTALMH 3allMThl TOPHBIX BBIPAOOTOK pPa3paOOTAHHONU B
COOTBETCTBUU C TpeOOBaHUsIMU NOcTaHOBACHUs IIpaButenbctBa PO or 16 despans 2008
r. Ne 87 «0O cocraBe pas3aesioB MNPOEKTHOM JOKYMEHTAllMM W TPeOOBAHUSIX K HX
COAEPIKAHUIO», NOJKHBI ObITh TIPUBECHBI XaPAKTEPUCTUKHU CEIbCKOXO3SIMCTBEHHBIX YIOIU,
B TAKXXE CYLIECTBYIOLIUX U BO3BOAUMBIX COOPYKEHHUM U MPEANPUATHH, HA KOTOPbIE MOTYT
MNOBJIMATh MPOCKTHPYEMbIE 3AIMUTHBIE MEPONPUATHS, CBEACHUS O COCO0ax, OYEPEAHOCTH U
CpOKax pa3padOTKH MECTOPOKIACHUS, U JlaHbl PEIICHUS T10 3aIMUTE OKPYKAIOIIEH MPUPOAHON
CpPEIbI.

3.6 B npoexTHOM JOKYMEHTAMU CHEAYET NPEeayCMaTpUBaTh IMOITAITHOE BBIMOJHEHHUE
3aNPOECKTUPOBAHHON CUCTEMBI 3ALUTHI.

B ycinoBusxX, Korga IO MaTrepuajiaM M3bICKAHUU HE MNPEACTABIISACTCA BO3MOKHBIM
MPOU3BECTU AOCTATOYHO OOOCHOBAHHBIE PACUEThl WJIM OKOHYATENIbHO BBIOPATH CHCTEMY
3alUThl, KOHCTPYKIIUU €€ COOPYKEHUH U YCTPOUCTB, B IMPOECKTHON NOKYMEHTALIUU CICAYET
NpeayCMaTPUBaTh OIBITHO-TIPOU3BOACTBEHHBIC PAOOTHI, PE3YJIbTAThI KOTOPHIX UCIOJIb3YIOTCS
IJIs1 KOPPEKTUPOBKU NPOEKTHOU JOKYMEHTALIWH.

3.7 PacueramMu JOJIKHBI ONIPEAEIISITHCS

- MOHW)KCHUE YPOBHEH MOA3EMHBIX BOJ B XapakTEPHBLIX TOYKAX, BPEMs IOCTHKECHUS
TpeOyeMOro  MOHM)KEHMSI, HOPUTOKM  TMOA3EMHBIX W  IMOBEPXHOCTHBIX  BOA K
BOJOMNOHU3UTEbHbIM YCTPOHCTBAM M B TOPHbIE BBLIPAOOTKH - IO 3TamamM pa3padOTKH
MECTOPOKICHUS,

- MPUTOKHU MOJ3E€MHBIX BOJ Yepe3 MPOTUBOPUIBTPALIMOHHBIE 3aBEChI, TOJIIUHA 3aBECHI,
MOJIOKEHHE YPOBHEN TTOA3EMHBIX BOJ ¢ 00EHX CTOPOH 3aBEC;

- HEOOXOOMMOE€ YHUCJIO CKBAXKUH I MPOTUBO(PUIBTPALMOHHBIX 3aBEC M PACXOJbI
MaTEPUAJIOB IJIsI HUX, PACOPOCTPAHEHUE HHULUUPYEMBIX MATEPHUAJIOB B TOJIIE IMOPON,
HEeOOXOIMMOE BpeMs JIJISl CO3JaHUsl YCTOMYUBBIX MTPOTUBO(PUIBTPALIMOHHBIX 3aBEC;,

- MOPOU3BOAUTENIBHOCTD, MPOIMYCKHAs CIOCOOHOCTh, pPa3MeEpbl, YHUCJIO, Pa3MEUICHUE U
ApPyrue mapaMmeTrpbl  yCTPOMCTB IS  BOJOIIOHMIKEHHS, BOJAOCOOpa, BOJOOTBOAA,
NPOTUBO(MIIBTPALIMOHHBIX 3aBE€C U NPOBEICHHUE NPOTUBOPUIBTPALIMOHHBIX MEPOPUSTUMH;

- IOTPEOHOCTh B MATEPHAJIBbHBIX U YHEPreTUUECKUX PeCypcax;

- OLICHKA KaUeCTBAa OTKAYUBAECMBIX BOJ U BO3MOXKHOE MU3MEHEHUE KAUeCTBA IMOA3EMHBIX U
MOBEPXHOCTHBIX BOJ;

- OLIEHKA yIlepOa peYHOMY CTOKY, CEJIbCKOMY M JIECHOMY XO3SIMCTBaM, BOJOCHA0KEHMIO
HACEJICHHbBIX ITYHKTOB U NPEANPUATUH OT padOThl BOJAOIIOHU3UTEIbHBIX YCTPOUCTB.

Kpome TOro, npu npoeKTUPOBAHUHU HEOOXOAUMO ONpPEAessaTh OXKUaeMble AehOopMaluu
3€MHOM TOBEPXHOCTH B 30HE BJIUSHUSA BOAOINOHU3UTEIBbHBIX CUCTEM.

[Ipy HEOOXOAUMOCTH AOMYCKAETCS TMPUMEHSITh MOJACIMPOBAHHE U OOOCHOBBLIBATH
pacUETHbIE BEJIUUUHBI OTIBITHBIMHU JAHHBIMHU.

3.8 B  0OpoekTHOW  JOKYMEHTAMU  CJIEAYyeT  MOpeaycMarpuBaTb  YCTPOUCTBO
HaOMIOAATENIbHBIX CKBAXKUH M ITOCTOB, M€OAC3UMYECKHUX PEIEePOB, MAPOK M MAPKIIEUAECPCKUX
[IYHKTOB, YCTAHOBKY KOHTPOJIbHO-U3MEPUTEJIbHOU aIapaTypbl U CPOK BBOJA UX B JECHUCTBUE
IJIsi BEACHUSA THAPOTE€OJOTHUYECKUX, THAPOJIOTHYECKUX, MAPKIICHACPCKUX U TE€OAC3UUYECKUX
HaOJIOICHUNM, a Takke HaOMOACHUM 3a padOTON YCTPOMCTB CHUCTEM 3alllUThl MPU HX
CTPOUTEJIBCTBE M SKCIUIyaTAL[UH.

CocTaB U peKHUM HEOOXOAUMBIX HAOJKAEHUN AOJIKHBI YCTAHABJIUBATBLCS B IPOEKTHOMU
nokyMeHtauuu. Cleayer mnpeaycMaTpuBaTh HAOMIOAEHUS 34 YPOBHSIMHM, TEeMIIEPaTypOM,
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XUMHUYECKUM U Ta30BbIM COCTABOM IIOA3E€MHBIX BOJI, TEMIEPATYPOU BO3/yXa, KOJUYECTBOM

BBIMAJAIOINX OCAAKOB, VYPOBHSIMH BOJBI B BOJOEMAax, 3a pacxXxoJOM, TeMIEpPaTypoOi,
XUMHUYECKUM M Tra30BbIM COCTABOM OTKAYMBAEMbIX BOJ, 3a AepOopMaldsMu NOPOJ U 3€MHOMH
MOBEPXHOCTH, OCaJAKaMH U AehOpMaLIUsIMUA COOPYIKEHUH.

IIpoekTHpPOBAHHE 3AIHUTHI OTKPbITHIX BHIPA0OTOK

3.9 B 1npoekTHONW AOKYMEHTAlWW  3allUTbl  OTKPBITBIX  BBIPAOOTOK  CHEOYET
NpeayCMaTPUBATh:

- BHEIIHHUE COOPYKEHHUSI U MEPOIPHUATHUS JUIST PETYJIUPOBAHUS ITOBEPXHOCTHOIO CTOKA HA
TEPPUTOPUH, TIPUIIETAIOLIEH K Kapbepy (pa3pesy);

- BHYTPUKAPbEPHbIC YCTPOMCTBA U MEPOIPUITHS, PACCUUTAHHbIC HA NPUTOK MOA3E€MHBIX
BOJ, TMOCTYNAKOIUX B Kapbep, U Ha CTOK COOMPAKOIMIUXCSA B HEM IOBEPXHOCTHBIX BOJ:
BOJOCTOKH, BOJOCOOPHHUKH, BOAOOTIMBHBIE YCTAHOBKH WJIM YCTPONCTBA IJIsi COpOCa BOABI U3
BOJOCOOPHUKOB B IOA3E€MHBLIE BBLIPAOOTKM M MNPU HEOOXOAUMOCTH B 3aBUCHUMOCTU OT
MECTHBIX  YCJIOBUM -  BHYTPUKAPbEPHbIC  CKBAXKUHHbIE U UIJIOQUIBTPOBBIEC
BOJOIIOHU3UTEJIbHbIE YCTAHOBKH, MECTHBIM TAMIOHAXK TOPHBIX MOPOA, APEHAXKU, IPUTPY3KU
OTKOCOB,;

- BHEIIIHHE BOJOOTBOAAIINE YCTPOUCTBA AJIs1 COpOCa KapbePHBIX BO.

3.10 Ilpu HEOOXOAUMOCTH, U3 YCIOBUM OOECIEUEeHUs YCTOHNUYMBOCTH OOPTOB BBIPAOOTOK
MJIK TI0 MPOU3BOACTBEHHBIM YCJIOBHSIM, COKPAILIEHUS MPUTOKA MOA3EMHBIX BOJ B Kapbep
(pa3pe3HyI0 TPAHIICHK), BBLIC3HYIO TPAHIICK) M AP.) B MPOCKTHOM AOKYMEHTALlMH KPOME
YCTPOUCTB W MEPONPUATHH, TMPEAYCMOTPEHHBIX TII. 3.9, Cleayer npeaycMaTpuBaTh
KOHTYPHbI€  KOJBLEBbIE  WJIM  HENOJHO-KOJBLEBBIE WU JIMHEMHbIE  BHEIIHHE
BOJOMOHM3UTEIbHbIE CUCTEMbI UJIM NPOTUBOPUIIBTPALIUOHHBIE 3aBECHI.

KonbleBble  BOAONOHMU3UTENBbHBIE  CUCTEMBI  CIEAYeT  INPEayCMaTpuUBaTb  MOPH
pacrpOCTPAaHEHUH BOJAOHOCHBIX TOJII HA BCEM 3alMIIAEMOM YYACTKE U 32 €ro NpeaciaMu.

HenonHOKONbLEBbIE BOAOMOHU3UTEIBHBIE CHUCTEMBI CIEAYET MNPOCKTUPOBATH MPHU
pacrpOoCTPAaHEHUH BOJOHOCHBIX TOJIII HE CO BCEX CTOPOH 3aLIUILIAEMOr0 y4acTKa.

JInHEHbIE BOJOMNOHU3UTENIbHBIE CHCTEMbI CJIEAYyeT IPOCKTUPOBATH I MEpexBaTa
OJHOCTOPOHHEIr0 IOA3EMHOI0 IOTOKAa CO CTOPOHBI BOAOE€Ma (BOAOTOKA) WM MO MJACTY,
UMEIOIIEMY BBIPAKEHHBIN VKJIOH B CTOPOHY 3alMINAEMOr0 y4acTKa, a TAKXKe IS 3allUThI
YIJIAHEHHBIX BBIPAOOTOK M B CHIy4asX, KOrAa IO MECTHBIM YCJOBUSIM HMX HOPUMEHEHHUE
OKa3bIBAETCS LIEJIECOOOPA3HBIM.

3.11 KonbleBble, HENOJHOKOJIbLIEBbIE W JUHEHHbIE MPOTHBOMUILTPALIMOHHBIE 3aBECHI
CIEOAYET MPOECKTUPOBATh B TE€X K€ CIAYyYasIX, YTO U COOTBETCTBYIOIIUE BOJAONOHU3UTEIIbHBIC
cucteMnl (cMm. . 3.10), ¢ yd4eTOM OrpaHUYEHUM AJIsI UCTIOJIb30BAHUSI HEKOTOPBIX THUIIOB 3aBEC
MO OPUPOAHBIM YCJIOBUSIM (COrJIACHO YKA3aHUSIM pas3fesia 6) U MECTHBIX NPOU3BOACTBEHHBIX
BO3MOXKHOCTEMN.

3.12 I1pu COOTBETCTBYIOLIEM 00OCHOBaHUH BOJOTIOHU3UTEIILHBIE 5
NPOTUBO(UIIBTPALIMOHHBIE YCTPOMCTBA KapbepOB (Pa3pe30B) AOMYyCKAETCS MPEayCMaTPUBATD
B BUJIC€ OTAEJbHO PACHOJIOKEHHBIX 3JIEMEHTOB CUCTEMBI 3aIMThI, PA3MEIIAEMbIX U3 YCIIOBUS
X HauOoJblIeH 3(PPEeKTUBHOCTU U C yYE€TOM peibeda KPOBJIM HNOACTUIANOIIETO BOAOYIOPA,
3aJICTaHUsT TTOPOA ¢ BBICOKOU BOAONPOHHUIIAEMOCTBI), HAIPABJICHUS MOA3€MHOTO MOTOKA W
AP.

3.13 CHWXEHUE NbE3OMETPUUYECKOTO YPOBHS HAMOPHBIX BOJA I COXPAHCHUS
YCTOMYHUBOCTU TOPHBIX MOPOA M MCKJIKUYEHHS IMPOPbIBA BOAbI B BbIPAOOTKH IOMYCKAETCS
NpeayCMaTPpUBaTh C TMOMOIIBI) CIELUAIbHO MOPEAHA3HAYEHHBIX I 3TOrO YCTPOUCTB
(CKBa>KHH, OOOPYIOBAHHBIX HACOCAMM, CAMOM3JIMBAOIIUXCS CKBAXKUH U JIP. ).

3.14 11pu npoeKTUPOBAHUU BBITIOJHIEMOU B HECKOJIBKO 3TAlOB CUCTEMBI 3aLIUThI Kapbepa
(pazpe3a) HeOOXOAUMO MPEeayCMaTPHUBATD:
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- 10 HaydaJia CTPOMUTEJIbCTBA Kapbepa (pa3pes3a) - BBOJA B ACHCTBUE BHEIIHUX COOPYKEHUH
U YCTPOWUCTB IJIs1 PETYJIUPOBAHUSA MOBEPXHOCTHOTO CTOKAa W BOIOOTBOJA, BBOI B ACHUCTBUE
COOPYKE€HUH, YCTPONCTB U BBINOJHEHUE MEPONPUSATHM, HEOOXOAMMBIX ISl 3al{UThl TOPHBIX
BbIPAOOTOK OT IMOA3E€MHBIX BOJ HA MEPHOJ], B TEUEHHE KOTOPOro MOIYT ObITh MOATOTOBJICHBI
COOPYXXEHUsI, YCTPOUCTBA MU MEPOIPUATHS CJIECAYIOLIEro 3Tama. B 3TOT ke mepuon mnpu
MPOCKTUPOBAHUU  CUCTEMBbI  3allUTBl C  BHEIMIHUMHU  BOJONOHU3UTEIIBHBIMHU WU
OPOTUBO(PUIBTPALIMOHHBIMUA YCTPOMCTBAMU JIOJDKHBI ObITh OOECIIEUYEHBI OIEPEIKAIOIIESE
Pa3BUTHE MTOHUKEHUS YPOBHS MOA3EMHBIX BO/I UJTA O EPEKAOIIHE
OPOTUBO(UIILTPALIMOHHBIE YCTPOMCTBA, IPU IMPOCKTUPOBAHHUHM CHUCTEMbl 3aILUTbl TOPHBIX
BbIPA0OOTOK 0€3 BHEIMIHUX YCTPONCTB - TOTOBHOCTb CPEACTB AJIsI NPOBEACHUSI HEOOXOAUMbIX
MEPONPUSTHN U BBINOJHEHUS] HEOOXOJUMBIX YCTPOMCTB B Mpolecce pa3padOTKU Kapbepa
(paspesa);

- B IIEpPUOJ CTPOUTENBCTBA Kapbepa (paspesa) - IMOCIeNOBATEIbHbIM BBOJ B JICHCTBHUE
NOMOJHUTEJIbHBIX COOPYKEHUN U YCTPOMCTB U IMPOBEACHUE HEOOXOAMMBIX MEPOIIPHUSITHM,
NpPeayCMOTPEHHBIX IMPOEKTOM (CM. mi1. 3.10-3.13);

- K MOMEHTY CAa4du Kapbepa (pa3pesa) B SKCIUIyaTallMi0 - TOTOBHOCTb COOPYKEHHM U
YCTPOMCTB, OOECIEeUYUBAOIMX 3alUTy TOPHBIX BbIPAOOTOK OO JOCTHIKEHHS IIOJHOM
NPOCKTHOW MNPOU3BOAUTENIBLHOCTU Kapbepa (pa3pe3a), B TOM UHCIE€ TOTOBHOCTH
3alPOCKTUPOBAHHOU  CHUCTEMBI  PEryJIUPOBAHUA  IMOBEPXHOCTHOTO CTOKA, JpeHaxa,
CTALlMOHAPHOTO BOJAOOTJIMBA U BOJOOTBOJAA PYAHUYHBIX BOJ;

- B IIPOLIECCE JKCIUTyaTalllu Kapbepa - NOCJIEA0BATEIbHBIN BBOJ B JE€UCTBUE COOPYKEHUU
U YCTPOUCTB U IPOBEACHHUE MEPONPUITUU, 3alPOCKTHPOBAHHBIX B CHUCTEME 3allUTBl U
00€eCNEeUnBaKIMX MOCTOSIHHOE OIEPEKEHUE IO OTHOLICHUK) K TOPHbIM padOTaM pa3BUT U
NOHUKEHHUSI YPOBHS TOA3EMHBIX BOJ HJM MNPOTUBOPUILTPALMOHHBIX YCTPONMCTB Ha CPOK,
MPEeaAyCMOTPEHHBINA B IIPOEKTE.

IIpoeKTHpPOBAHME 3AIMUTHI MOA3€MHbIX BbIPA0OTOK

3.15 B npOoeKkTHOM AOKYMEHTALMU 3alMUThbl NOA3EMHBIX BbIPAOOTOK B 3aBUCHUMOCTH OT
MECTHBIX YCJIOBUH B IpeAesax [MaxTHOTO MOJIs CAEAYET MPeayCMaTPUBATh UCHOJb30BAHUE:!

- B Ka4eCTBE MOJ3E€MHOI0 APEHa)ka - CaMMX 3alMINAE€MbIX BbIPA0OTOK C YCTPOMCTBOM B
HUX OPEHa’KHbIX KAHABOK;

-  BEPTUKAJIbHBIX, TOPHU3OHTAJIbHBIX M HAKJIOHHBIX CaMOU3JIMBAIOILIUXCS CKBaXKHH,
3a0ypHUBAEMbIX, 3aJaBJIUBAEeMbIX (MU 3a0HMBAE€MbIX) M3 CaAMHUX 3all[UIAEMbIX BbIPAOOTOK,
NPEHAKHbBIX BbIPAOOTOK U U3 CIEIUAJIbHBIX HUII U KaMep;

- CKBO3HBIX (UIBTPOB, 3a0ypHUBAaE€MbIX C IIOBEPXHOCTH U COMBAE€MBIX C CaMHMU
3aLUIIAEMbIMU WJIH APEHAKHBIMH BbIPAOOTKAMU;

- CKBaXUH, OOOPYIOBAHHBIX HACOCAMU U YCTPAUBAEMBIX C TIOBEPXHOCTHU MU U3
MOJI3€MHBIX BbIPAOOTOK; UTJI0(UIBTPOB B MOJI3€MHBIX BbIpaOOTKAX;
NPOTUBO(UIIBTPALIMOHHBIX 3aBEC (TAMITIOHAXKA TOPHBIX TTOPOA);

- COOTBETCTBYIOIIUX COOPY:KEHUM U MEPOIPUATUIN N1 PEeryJIUpOBaHUS MOBEPXHOCTHOIO
CTOKA, BKJIOYasi BOAbI, CKAIJIMBAKOIIUECS B MYJIbAaX CABMXKEHUSI 36MHOM MMOBEPXHOCTH.

Bo Bcex ciaydasx B IIPOEKTaX 3alUTbl  MOA3EMHBIX  BbIPAOOTOK  JIOJKHBI
NpeayCMaTPUBATbhCsl YCTPONUCTBA U YCTAHOBKH JJIsl BOJOOTJIMBA U OTBOJA OTKAYMBAEMbIX BOJ
K MecTaM ux cOpoca.

[IpumMmeuvanue. C(CHUCTEMA PETYJIHPOBAHHUA TOBCPXHOCTHOIO CTOKA MPH HEOOXOAUMOCTH JOJDKHA
OXBATBHIBATH TCPPUTOPHUIO U BHE MIAXTHOTO IOJIA B MPECACIAX, YCTAHABIUBACMBIX MPOCKTOM.

3.16 B cayuasix HENMOCPEACTBEHHOM yrpO3bl NPOPHIBOB B IMOA3EMHbIE BhIPAOOTKU BOJbI U
FOPHBIX TIOPOA, B YAaCTHOCTH KOTZOa HAA KPOBJIEHM IIOJE3HOTO HMCKOIIAEMOIO 3ajIeraroT
HAaCKaJbHbIE BOJIOHOCHBIE CJIOM, [OIYCKA€TCA TMPH COOTBETCTBYIOIIEM OOOCHOBAaHUM
npeaycMarpuBarb B MPOEKTE  BHEIIAXTHBIE  BOAOMOHU3UTENbHBIE  CHCTEMBI W



CII xx.13330.2011
NPOTUBO(PUIBTPALIMOHHBIE 3aBEChl, YCTPAUBAE€MbI€ B COOTBETCTBUM C TpeOOBAHUIMU

mm. 3.10-3.13.

JlonyCTUMyH0 BETUYMHY OPUTOKA BOAbI B MMOATOTOBUTEIbHBIE U OYHUCTHBIE BBIPAOOTKH Ha
MECTOPOXKACHHUSAX TOJIE3HBIX HCKOIMAEMBIX CJIEAYeT MNPUHHUMATh WCXOAs U3 OIbITa
CTPOUTEJIBCTBA U SKCIUIYaTALUU IIAXT B AHAJOTUYHBIX YCIIOBUSIX.

3.17 Ilpu OpOEKTHPOBAHMU 3aAIMThl FOPHBIX BbLIPAOOTOK, MPOXOASIIMX B BOJAOHOCHOM
TOJIIE, W3 KOTOPOM OXKUIAKTCA 3HAYUTEJIBHBIE TMPUTOKU BOAbL, AOIYCKAETCS MPHU
HaJjIexkameM OOOCHOBAHMU MNPEAyCMaTpHBaTh CO3JIaHME B TIpeAeiaax I[MaXTHOTO II0JIs
CTICLMAJIbHBIX JIPEHAXKHBIX TOPHU30HTOB, pacnoJiaras JpPEHAXHbIE€ BbIPAOOTKH HHXKE
OCHOBHBIX OTKAaTOYHBIX TOPHU30OHTOB.

3.18 Ilpu mpoeKTHpPOBAHUHU 3ALIUTHI TOPHBIX BBIPAOOTOK HEOOXOAUMO YYHUTBHIBATH, YTO
[POXOJKY HUX B HEOCYLIEHHBIX I[IOpOJax CJEAyeT IpeaycMaTpuBaTh C ONEPEKAKIIUM
OypeHueM u coOmroaeHueM TpeOoBaHui 1. 3.15, a B HEOOXOAUMBIX CiIy4dasXx - C
NPEABAPUTEIIbHBIM 3aMOPAKMBAHUEM TOPHBIX IIOPOA WA C MOPUMEHEHHUEM MIUTOBOIO
criocooa.

3.19 llpu npoekTUpPOBAHUU BBINIOJHACMON B HECKOJbKO 3TANOB CUCTEMBI 3alUThI
MOJI3EMHBIX BbIPAOOTOK HEOOXOAMMO MPEeayCMaTPUBATD:

- 00 Hayajga IPOXOAKH CTBOJIOB - BBOJ B JECHUCTBUE COOPYKEHHHM U YCTPOUCTB MO
PEryJIUPOBAHUIO TMOBEPXHOCTHOIO CTOKA, OrPAXKJAMOLIUX IUIOMAAKHU I[IAXTHBIX CTBOJIOB,
OypeHHE OIEepekKAIUX KOHTPOJbHO-PA3BEAOYHbIX CKBAKMH Ha BCKH TJyOHHY CTBOJIA,
FOTOBHOCTbD HapPY>KHBIX CTBOJIOBBIX NPOTUBO(PUIBTPALIMOHHBIX 3aBEC WJTA
BOJONOHU3UTENIbHBIX CHUCTEM (€CIU OHHU TIPEAyCMOTPEHbI TPOEKTHON JOKYMEHTAIIUEH,
FOTOBHOCTH MPEABAPUTEIILHOIO TAMITOHAKA FTOPHBIX MOPO/I;

- 10 Ha4ajia mpOXOAKHd NOArOTOBUTEJIbHBIX BbIPAOOTOK - BBOJ B JI€MCTBHUE BOJAOOTJIMBHOM
YyCTAaHOBKM Yy  INAaXTHOrO  CTBOJIA  (AOMyCKaeTcsi  MpPEeaycMaTpuBaThb  MPOXOAKY
NOJATOTOBUTEbHBIX  BBIPAOOTOK MNPHM  JCHCTBUU BPEMEHHOM HACOCHOM  CTaHIUM,
pPacCUYMTAHHOW Ha OXUIAEMBbIU MNPUTOK B MNEPHUOA A0 TOTOBHOCTU 3aNPOECKTUPOBAHHOU
CTallMOHAPHONW HACOCHOM CTAHIIMH), BBOJ B JAEHCTBHE 3yMII(POBOM H MNEPEKAYHMBAOIINX
HACOCHBIX CTAHLIMM Y BHEIIAXTHBIX BOJOMOHHU3UTENbHBIX CUCTEM (€CJIM OHU MPEAyCMOTPEHBI
MPOEKTHOU JOKYMEHTALIMEN,

- B MOEPUOJA INPOXOAKH IOATOTOBUTEIbHBIX BBIPAOOTOK - IIOCJAE€AOBATEJIbHBLIM BBOJ B
NEMCTBUE JOIOJHUTEIbHBIX COOPYKEHHMH M YCTPOMCTB U MOPOBEACHHE HEOOXOAMMBIX
MEPONPUSATUI, TIPEAYCMOTPEHHBIX MMPOEKTHOM AOKyMeHTaluen (cM. . 3.16-3.18;

- K MOMEHTY Hayaja OYMCTHbIX padOT - pa3BUTHE MOHWKEHHUS YPOBHS MOA3EMHbBIX BOJ,
FOTOBHOCTb COOPYXE€HUH U YCTPOMCTB, OOECHEUMBAIOIIMX 3AIMUTY IMOA3EMHBIX BBIPAOOTOK
N0 AOCTHKEHHUA IIOJIHOM MNPOEKTHOW MPOU3ZBOAUTEIILHOCTH MNPEANPUATHSA, B TOM YHCIIE
FOTOBHOCTh CTALlMOHAPHBIX MOA3EMHBIX HACOCHBIX CTAHLUHUW U CHUCTEMBI PEryJIMPOBAHUSA
[MOBEPXHOCTHOT'O CTOKA U BOJOOTBOJA,

- B IIPOLIECCE IKCIUIyaTallMH MPEANPUATHSA - JAJbHEHINUU ITIOCIECIOBATEIbHBIN BBOJ B
NEUCTBHUE 3ANPOCKTUPOBAHHBIX COOPYKEHUU M YCTPOUCTB U MPOBEACHUE MEPOIIPUSTUU,
O00ECTIeUHBAKOINX MOCTOSIHHOE OIepekaromee (M0 OTHOIIEHHIO K TOPHBIM padoTam)
Pa3BUTHE MOHUKEHMUS YPOBHS MOA3EMHBIX BO/I UJTA COOTBETCTBYIOIIHX
OPOTUBOPUIBTPALUOHHBIX YCTPOMCTB HA CPOK, OIPEAEISIEMbIil IPOEKTOM.

4 BoaomonukeHue

O0mue ykazanus
4.1 BOOomnoHu:xeHue CJlieayeTr NMpPOCKTUPOBATh ¢ MPUMEHEHUEM OTKPBITBIX U BAKYYMHBIX
BOJONOHU3UTENIbHBIX CKBAXMH, HUIJIO(MHUIBTPOB, MJACTOBBIX, TPAHIICHMHBIX W TPyOdaATBIX
NpeHa)kel, MOJA3€MHBIX JIPEHAKHBIX BhIPAOOTOK.

10
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4.2 TpeOyeMyrO BEIUYHMHY CHUXKEHHUSI HAITOPOB B BOAOHOCHBIX CJIOSIX CJICAYET ONPEACsiTh
M3  YCJIOBUSL COXPaHEHMsSI YCTOMYMBOCTM IIOPOJ, OKPYKAKOIMX  BbIPAOOTKH, U
NpeaOTBPAIEHUs MPOPbIBA B HUX MOA3EMHBIX BOI.

4.3 lIlpu  npoexTupoBaHUHM  BOAOIOHMXKEHUS  C  TNPUMEHEHWEM  BHEIIHEH
BOJOMNOHU3UTEIBHON CUCTEMBI, 3AIMUIIAOIIEH OTKPBITYK) BBIPAOOTKY, YPOBEHDb MOA3EMHBIX
BOJ HOJDKEH ObITh MOHMKEH MO BO3MOXKHOCTH HMIKE €€ JHA HAa BEJIIMYHUHY, OIPEACISIEMYIO
pacyeTHbIM  MOBBIMIEHWEM VYPOBHS  BOALI 34 BpPEMsS  aBAPUUHOTO  OTKJIFOUECHHS
BOJOMOHUBUTEIBHOU CUCTEMBI.

IIpy HEBO3MOXHOCTH MNOHUXKEHHUS VYPOBHSA IIOA3EMHBIX BOJ HUXKE JHA OTKPBITOU
BbIPAOOTKHU, B YACTHOCTH IPU MEPECEUYCHUH €10 BOJOYIIOPHBIX CIOEB, HEOOXOAUMO UCXOIUTh
M3 TPAKTUYECKH AOCTHXKUMOM TJIyOHMHBI BOJOIIOHMIKEHHS B KaXKIOM BOAOHOCHOM CJIO€ U
npeayCcMaTpyuBaTh JOMNOJHUTENIbHBIE BHYTPUKAPBEPHBIE YCTPOHUCTBA U MEPONPUATUS
COTJIaCHO mm. 3.9.

4.4 llpyu OpPOEKTUPOBAHHUU  BOJAOIOHUKEHUA C  NPUMEHEHUEM  BHEIIAXTHBIX
BOJAOMOHU3UTENbHBIX YCTPOWUCTB, 3alUINAIOIIUX T[OA3E€MHBIE TOPHBbIE BbIPAOOTKH B
BOJIOHOCHBIX IMOPOAAX, HE OTACICHHBIX BOJAOYIIOPOM OT BBILIEIEKALIUX BOOAOHOCHBIX CJIOEB,
MOHW)KEHHBIN YPOBEHb MOA3EMHBIX BOJ HOJDKEH HAXOAUTHCA HUXKE MOMOLIBBI 3ALIUIIAEMBbIX
MOJA3€MHBIX BBIPAOOTOK HA IITyOHHY, COOTBETCTBYIOLIYIO TpeOOBaHUAM M. 4.3

[Ipy Hamuuuu BOAOyNoOpa (TOPHBIX MNOPOA C KO3(P(PUIHEHTOM (PUIBTPALIUA MEHEE
0,001 w™/cyT), OTAEnsIOWEro TOJIY IOPOJA, B KOTOPBbIX MOPOEKTUPYIOTCS MOA3EMHBIE
BbIPAOOTKH, OT BBILIENIECKAIETO BOAOHOCHOTO CJIOS, TIOHW)KEHUE YPOBHS MOJ3EMHBIX BOJ B
3TOM CJIO€ JOITYCKAETCS Ha3HAYATh C YUETOM COOJIFOACHUS YCIOBUS

y < 5hy, (1)

A€ y - OCTaTOYHBIU HAIIOP, OTCUMTBIBAEMBIN OT KPOBJIU PA3ACIAOLIETrO CJI0 BOAOYIIOPHBIX
[opoa, M,

h; - TOJNIMHA HE HapyLIIaeMOro MmpHU pa3padOTKe pasAesstollero CJaosi BOJAOYIMOPHBIX
[OPOJ, M.

[Ipu 3TOM OCTaeTcss B Cujie TpeOOBAHHE MOHMXKEHHUSI YPOBHS TMOA3EMHBIX BOJ B TOJIIIE
NOPOJ, TAE PACIIONIAralTCs NOA3EMHbIE TOPHBIE BBIPAOOTKU, HUXKE UX MOJIOIIBHI.

[Ipy HEBO3MOXXHOCTU TOHWKEHHS YPOBHS MOA3EMHBIX BOJ HHXKE IOIOIIBBLI T'OPHBIX
BbIPAOOTOK C MOMOIIbIO BHEIIAXTHBIX BOAOMOHM3UTENbHBIX YCTPOHMCTB AOMYCKAECTCS MNpPHU
COOTBETCTBYIOIIEM OOOCHOBAaHWH HCHOJIb30BaTh WX IS MNPAKTUYECKH AOCTHXUMOTO
BOJIOTIOHWKEHUS, TPeayCcMaTpruBas B npeaenax [MaxTHOTO MO MEPOIPUATHUA U YCTPOUCTBA
corjacHo 1. 3.15.

4.5 HeoOxoaumoe BpeMs AJisi AOCTHKEHUS TPeOyeMOro MOHMXKEHHUS YPOBHS MOA3EMHBIX
BOJI, pacOpOCTPAaHEHUE JCOPECCUM U PA3BUTHUE BOJAOIOHU3UTEIbHOU CHCTEMBI JOJIPKHBI
OTIPEAENISATLCS COOTBETCTBEHHO CXEME IOPHbBIX PadoT.

4.6 CxemaTuszauusi OPUPOJAHBIX YCIOBUM IJISI pacyeTa BOAONOHUKEHUS JOJIKHA OTPaAXKaTh
NEVUCTBUTEJIBHBIE TUAPOTr€OJOTUYECKUE VCIIOBUA, TE€OJOTHYECKOE CTPOCHHE TOJIIU WU
XapaKTEPUCTUKH CJIararolmx €€ CJI0€B.

4.7 Pacuer BOOOMOHUKEHUS, KAK MPABUJIO, CJICAYET BBIMOJHATL HCXOAA W3 JUHEUHOTO
3aKOHa (PUIBTPALIMU, BhIpakaeMoro (hopMyJIoi

v=kl (2)

2

rae v - CKOpoCcTh (pUIbTpaluu, M/CYT;

k - xooppuumenT puabTpaluu, M/CyT,

[ - rpagueHT Haropa.

OCHOBHbIC pacueTHble (GOpMyJibl MW  TaOJUIbl MNPUBEASCHbBI B PEKOMEHAYEMOM
MPUJIIOXKEHUU b .

11
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[Ipy HEOOXOAUMOCTH MPUMEHEHHUsS BOJAOIOHUIKEHHUS B BOJOHOCHBIX CJOSIX, CJIOKEHHBIX

opoaaMu, OTJINYAKLIITUMUCS BBICOKUMH $uIbTPaALIMOHHBIMHU CBONCTBAMHU
(KpyIHOOOJIOMOYHBIMU, CUJIBHOTPEIIUMHOBATBIMHU 5| 3aKapCTOBAHHBIMU ), pacyer
BOJOIIOHMKEHUST JOIYCKAETCS OCHOBBLIBATHL HA OINBITHBIX JAHHBIX U YTOYHSTH B IIPOLIECCE
[MO3TAHOIO BBINOJHEHUSI CUCTEMBbI 3allUThI, OCHOBBLIBASICh HA PE3YJIbTATAX KOMILIEKCHBIX
HaOJIFOIEHUH 3a YPOBHSIMH MOA3€MHBIX BOJ B HAOJFOMATEIbHBIX CKBAYKHMHAX .

4.8 Jlnss mpoCThIX YCIOBUHM M YCJOBUM TMOBBIIIEHHONW CJIOXKHOCTH (HEOJAHOPOJHOTO
GUABTPALIMOHHOIO MOTOKA, CJIOKHBIX OUEPTAHUN KOHTYPOB MUTAHUS U BOJAOMNOHMKEHUS U
T.II.) pacyeT BOAOIOHM3UTEIbHBLIX CUCTEM JOIYCKAE€TCS MPOM3BOAUTHL C HCHOJb30BAHUEM
UH>KEHEPHO-PACUYETHBIX MIPOrpaMM U ONPOTrPaAMMHBIX KOMIIJIEKCOB, a TAKX€ MOICIUPOBAHUS
UJIA JPYTUX METOOB.

4.9 KOHCTpYKLMHU BOJAOMNOHU3UTENbHBIX W HAOJIOJATEIbHBIX CKBAXKMH U JPEHaKEH
CJaeAyeT MPUHUMATh B COOTBETCTBUU C YKA3aHUSIMHU 00s13aTEJIbHOIO MPUJIOKEeHHs B.

OTKpbITbIE BOAONOHU3ZHUTE/IbHbIE CKBAKHHDI

4.10 OrTkpeiThie (cooOmaromuecss ¢ aTtMocdepoil) BOAONOHU3UTEIbHBIE CKBAaKUHBI
clenyeT MpeaycMaTpuBaTh, KaK MPaBUJIO, IS CHUXKEHHUS YPOBHS (MJIM HAmopa) MOA3€MHbIX
BOJ B HECKaJbHBIX MOPOAAX C KO3(PPUIMEHTOM (PUIbTpPALlMd HE MEHEe 2 M/CYT U BO BCEX
APYTUX Cly4asx, Koraa ux 3p@ekTHBHOCTh NOATBEPKAACTCS ONMbITHBIMH TAHHBIMHU.

4.11 llpu npoekTupoBaHUHU BOJOMOHU3ZUTEIIBHBIX CHUCTEM CJIEAYET MNPEeAyCMaTPUBATH
OTKPBITBIE BOOONIOHU3UTEIbHBIE CKBA)KUHBI B BUJIE:.

- 000OpPYIOBAaHHBIX HACOCAMU;

- CKBO3HBIX (PUJIBTPOB, 4Yepe3 KOTOPbI€ MOCTYMAKINHE B HUX MOA3EMHbBIE BOJbI U3 BCEX
MPOPE3a€MbIX UMM BOJIOHOCHBIX CJI0€B COPACBIBAIOTCS B MOA3EMHbIE BBIPAOOTKH,

- CAMOMUBJIMBAKOIIUXCS C U3JIMBOM BOJBI Y€PE3 YCTHE,

- BOJOMNOTJIOMIAOMUX, ¢ IMTOMOIIBI KOTOPBIX MOA3EMHbBIE BOAbI U3 BBILIEJIECKAILETO CJIOS
cOPacChIBAIOTCS B HAKEJIEIKAIIHIA.

4.12 CxkBaxuHbI, OOOPYIOBAHHbBIC HACOCAMM, CJIEAYET NPEeAyCMaTPUBATh JJIsI KOHTYPHBIX
U JIMHEUHBIX BOJOMOHHU3UTEJIbHBIX CUCTEM, a TAKXE MNPOEKTUPOBATH B BHUAE OTAEIBHO
PACIIOJI0KEHHBIX BOJIONIOHU3UTEIbHBIX YCTPONCTB MPHU OTKPBITOM M MOA3EMHOM pa3padOTKax
MECTOPOKICHUU MOJIC3HBIX UCKOIMAEMbIX U B BUJIE PACIIPEACICHHBIX MO TIOIIAINA MIAXTHOTO
MOJIs BOAONOHU3UTEbHBIX YCTPOUCTB MPHU MNOA3EMHOM pa3padOTKE MOJE€3HbIX HCKOMAEMBbIX.

4.13 CxkBO3HBIE (PUIABTPBI CHEAYET MOPEAYCMATPUBATH JISI KOHTYPHBIX W JIMHEMHBIX
BOJOMOHU3UTEJIBHBIX CUCTEM, a TakXe B BHIAE OTAEIbHO PACHOJOXKEHHBIX WU
pacnpeneseHHbIX MO IUIOLIAAW LIAXTHOTO TII0JIA BOJOIMOHU3UTEIBHBIX YCTPOUCTB MPH
NOJ3€MHON  pa3padOTKe MOJIE3HBIX HCKOMAEMbIX W IPU  OTKPBITOH  pa3padOTKe
MECTOPOKICHUU MOJE3HBbIX HCKOMAEMBbIX, KOTJAa TEXHUYECKH BO3MOXKHO U 3KOHOMHYECKHU
OTIPABAAHO YCTPONCTBO MOA3EMHBIX APEHAKHBIX BbIPAOOTOK.

4.14 BepTuKaJbHbIE CAMOU3IUBAIOIIUECS CKBAXKUHBI JIJI1 CHATHS U30BITOUHOTO HAIOpa B
HUDKEJIEKAIUX BOJOHOCHBIX CJIOSIX CHEAYET MNOpeayCcMarpuBaTh JII NOPEIOXPAHEHUS OT
HApPyLIEHUsA YCTOWYUBOCTH TOPHBIX TIOPOA W TMPEAOTBPALLUCHUS OIACHBIX MPOPHLIBOB
HaIOPHBIX BOJ B OTKPBIThIC MJIM OA3E€MHbIC TOPHbIE BIPAOOTKH.

3a0ypuBaHHUE CAMOHU3JIMBAKIINXCSI CKBAXXKUH CIEAYET MPOU3BOIUTD C MTOBEPXHOCTH 3E€MIJIH,
¢ OepM Ha OOpTax KapbepoB (Pa3pe30B), C NOJAOILIBbLI OTKPBIThIX WJIH MOA3E€MHBIX BhIPAOOTOK.
CkBaXkrHa JIOJKHA OBITh 3ariayOjieHa B HauOoJiee BOJAOOOUIBbHYIO 30HY BOJOHOCHOTO CJIOS,
COAEPKALErO HAMOPHbBIE BOBI.

4.15 T opusoHTa/lbHBIE CAaMOHW3JIMBAIOIINECS CKBAXKUHbBI, yCTpauMBaeMble C O€pM Ha
OTKOCAaX, CJeAyeT MpeayCMaTpUBaTh B IOAOIIBE BOAOHOCHBIX CJIOE€B BOJM3M UX KOHTAKTA C
BOJAOYIIOPHBIMH CJIOSIMU HUJIM B MECTaX COCPEIOTOUYEHHON (PUIIBTPALUU AJIs1 TPEAOTBPALLCHUS
Cy(pPO3MOHHOTO BHIHOCA MOPObl Y€PE3 OTKOChI OTKPBITHIX BHIPAOOTOK.
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['Opu30OHTaIbHbIE CKBAXMHBI HAa OTKOCAX OTKPBITBIX BbIPAOOTOK  AOMYCKAETCs

NpeayCMaTPUBATL KAaK BCIOOMOTATEIbHOE CPEACTBO MPU HAPYKHOU BOIAOIOHU3SUTEIBHOU
CUCT€ME M3 CKBAXXHH, OOOPYAOBAHHBIX HACOCAMH, WJIM W3 CKBO3HBIX (PUIBTPOB (WM MPH
OpOTUBOPUIBTPALIUOHHON 3aBECE), a TaKKe€ B Ka4eCTBE€ OAHOIO M3 OCHOBHBLIX CPEACTB AJIs
NOAJCP)KAHUST CO CTOPOHBI ITOCTOSSHHBIX OOPTOB BBIPAOOTKH MMOHMXKEHHOTO YPOBHS
MOJ3EMHBIX BOJ, JAOCTUITHYTOIO C IIOMOIIBHK) APYrUX CPEACTB (HAIPUMEP, OTKPBLITOIO
BOJOOTJIMBA).

4.16 B npOoeKTHOU TOKYMEHTAIUU CICAYET NMPEAYCMATPUBAThL MPUMEHEHHUE B MOA3EMHbBIX
BbIPAOOTKAX  CAMOMBJIMBAKIIMXCS  CKBAXHUH  (BOCCTAKOIIUX,  HUCXOMAIIUX  MJIH
TOPU3OHTAJIbHBIX - B 3aBUCUMOCTH OT THAPOTE€OJOrHYECKHX YCJIOBHMM) OJs YCHUJICHUS
APCHUPVYIOLIEH COOCOOHOCTU CaMOH BBIPAOOTKHM, a TaKXKe O BOJAOMNOHMKEHUS B
BOJOHOCHBIX MOPOJaX U CJOSX, OTACICHHBIX OT BhIPA0OOTKH BOJAOYMOPHBIMHU MPOCIOMKAMH H
CJIOSIMH.

4.17 IIpy TrOpPU3OHTAJILHOM  3aJIECTAaHUHU  BOAOHOCHBIX  CJIOEB  JOITYCKAECTCS
npeaycMaTpuBaTh UCHOJIb30BAHUE AJI1 BOJAOIIOHMIKEHHS JIYUYEBBIX BOJ03a00POB, COCTOSIINX
M3 MIAXTHBIX KOJIOALIEB C YCTAHOBJICHHBIMH B HMX HACOCAMH, M 3a0ypHUBAEMbIX U3 KOJOLIEB
Ty4eBbIX (pagualibHbIX), Kak IMPaBUIO, TOPU3OHTAJIbHBIX (a4 HpPH HEOOXOOAUMOCTH - U
HAKJIOHHBIX) CAMOU3JIMBAKIINXCSI CKBAXKHH.

4.18 Boponornomarminye CKBaAXXUHBI CJEAYET MOpeaycMaTpuBaTh MPUA  3ajleraHuu
BOJAOMPOHULIAEMOI'0  CJIOSl, MMEIOIIErO0 BbICOKYI) TMOTJIOMIAIOIIYK) CIIOCOOHOCTh, HHIKE
OCYIIIAE€MOT0 CJIOS.

UrjaoPpuabTpsbl

4.19 B cocTtaBe BOJONOHU3HUTENbHBIX CHUCTEM OTKPBITBIX MW MOA3EMHBIX BBbIPAOOTOK
cienyeT IPUMEHSITb UTJIO(PUIIBTPHI;

- JIETKME, H€ HMEKINHEe HHAWUBUAYAJbHBIX BOJONOJABEMHHUKOB M COCAMHSIOIIHECS C
[EHTPAJIbHON HACOCHOM CTaHLMeH OOmuM (sl TPyIIibl HUIrJIO(PUIBTPOB) BCACBIBAKOIIUM
KOJIJIEKTOPOM,

- 2KEKTOpPHbIE,  CHAOKEHHbIE  KaXIblili  WHAUBUAYAJIbHBIMH  J)KEKTOPHBLIMU
BOAOMOABbEMHUKAMH U COEAMHEHHbIE C LIEHTPAJbHOM HACOCHOM CTaHIUer oO0IuM (AJs
rPyNnbl UTIOPUIBTPOB) HAMOPHBLIM U BOAOOTBOASIIMM BOJOBOAAMU;

- BAKyyM-KOHLICHTPHYECKHUE, CHAOKE€HHbIC KaXKAbIM HHAWBHUAYAJIbHBIMH 3>KE€KTOPHBIMHU
BOJOIIOABEMHUKAMU W COCIUHEHHbIE C LIEHTPAJIbHOU HACOCHOW CTAHLMEU HANOPHBIM U
BOJOOTBOISIIIIUM BOAOBOJAMU.

4,20 Jlerkue wurjiopuiabTpOBbIE YCTAHOBKM TI'PABUTALMOHHOIO BOJOIOHMKEHUsS (THUIIa
JINY) cnenyeT npuMEHsITh B OCHOBHOM B COCTABE BHYTPUKAPbEPHBIX CUCTEM 3aIlUThI (& MIpH
HEOOXOAUMOCTH - M B MOJA3€MHBIX BbIpaOOTKax) mpu TpeOyeMOM TIJIyOMHE MOHMKEHUS
YPOBHS TOA3EMHBIX BOJ 10 4-5 M (MM Ha OOJBIIYIO TIYOUHY - ¢ MPUMEHEHUEM SIPYCHBIX
CUCTE€M) B TOPHBIX MOpojaax ¢ kKoadduuueHtamu punbTpauu S - S0 M/CyT - 0€3 OOCBINKH
BOKPYr HMraopuiabTpoB, 2 - 5 M/CYyT - ¢ MECYAHO-TPABUHHOM OOCBIIKOM BOKPYT
UTJIOUIBTPOB HA BCKO BHICOTY BOJJOHOCHOTO CJIOS.

4.21 Jlerkue urjiopuiabTPOBbIE YCTAHOBKM BAaKyyMHOI'O BOJAOMNOHMKEHHUs (TUIIOB YBB,
YB3M wu ap.), 33K€KTOPHbIE UTNOPUIBTPOBbIE YCTAHOBKHU (TUNAa DU) U yCTAHOBKHU C BaKyyM-
KOHLICHTPUUYECKUMHU BoaonpueMHukamu (tuna OBBY) cinegyer nmpumMeHsTh, Kak IPaBHIIO,
11 BOOONOHWKEHUST B TOPHBIX MOPpoAax ¢ KO3pPuiueHTomM puabrpaniuu MeHee 2 M/CYT.

4.22 B TIpOEKTHOW OOKYMEHTALUU CJIEAYET IPEAyCMaTPUBATh IOTPYKEHUE JIETKUX U
MKEKTOPHBIX  UMJIOPUILTPOB, KAk OPaBWJIO, THUAPABIUYECKUM cnocodoMm. Ilpwu
HEOOXOIMMOCTH nepeceyeHus:  JEerKkuMu MU 2KEKTOPHbIMHU UIJIO(UIIBTPAMHU
TPYAHOPA3MBIBAEMbBIX MOPOJ U BO BCEX CJIy4UasAX IMOTPYKEHHUSI B OCYILIAEMYK) TOJIIIY BaKyyM-
KOHLEHTPUYECKUX BOAONPUEMHHUKOB JJIsl HUX CJICAYET MPEeayCMaTPpUBaTh OypeHHUE CKBAXKHH.
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B kadectBe mMaTepuana OOCBINIKH UTTIOPUIBTPOB CIEAYET NMPUMEHSTh IECOK C YaCTULIAMU
nuaMeTpom 0,5-2 Mm.

4.23 PasMelneHue UriopuIbTPOB CAEAyeT MPOEKTUPOBATh B BHJE KOHTYPHBIX HWIIH
JTUHEUHBIX CUCTEM.

4.24 Ilpu DOpPOEKTUPOBAHUHU HINOPUIBTPOBBIX CHCTEM i PadOTbl B  YCJIOBHUSIX
OTPULIATEJIbHBIX TEMIIEPATYP BO3[yXa CleAyeT NpeayCMaTpUBaTh yTemnjieHue TPyOOnpoOBOAOR
M HACOCHBIX CTaHIMH B COOTBETCTBUH ¢ TpeboBaHusMu CII 41-103-2000.

4.25 [Ipy nOpOEKTUPOBAHUU BJIEKTPOCHAOXKEHUS HUIVIOPUIBTPOBBIX YCTAHOBOK
HeOOXOAMMO COOJIIoIaTh Te K€ TpeOOBaHUS, YTO W [AJIs CKBAXKHMHHBIX HACOCOB (CM.
o0s13aTeNIbHOE NTpUIoKeHue B.

JlpeHax

4.26 B mnpOeKTHONH NOKYMEHTALUH CHUCTEM 3alMThl TOPHBIX BBIPAOOTOK OT MOA3EMHbBIX
BOJ CJEAyeT MpeaycMaTpuBaTh IPHMEHEHHE ILJIACTOBBIX, TPAHIICHMHBIX, TPyOUaThIX
NpeHa)kel U TTOA3EMHBIX APEHAKHBIX BBIPAOOTOK (rajepedHbIX ApeHaKen).

4,27 IlmacToBble ApE€HAXKH CJEAyeT NPEAYCMATPUBATH B OTKPBITBIX BbIPAOOTKAX IJIs
npeaoTBpalneHus Cyp@po3MOHHOIO BbIHOCA TPyHTAa U Pa3pylLICHUs TOPHBIX MOPOJ, KOrja
HeJIb3sl HJIM 3KOHOMHMYECKH HELEJeCOOOPa3HO MOJHOCTBI IPEAOTBPATUTh BbICAYMBAHUE
MOA3EMHBIX BOJ Y€PE3 OTKOCHI, a TAKKE /I APEHUPOBAHUS BHYTPEHHUX OTBAJIOB.

HeoOxoauMoCTh ApeHaka OTBAJIOB U €ro KOHCTPYKTHBHOE PELICHHE YCTaHABJIMBAIOTCS
COBMECTHO C PELICHUEM TEXHOJIOTHM OTBAJIOOOpa30BaHUS U OPraHU3alel MOBEPXHOCTHOTO
CTOKAa, C YY4€TOM XapakTepa nopoa B OCHOBAHUH OTBAJIOB U APYTUX MECTHBIX YCIOBUH.

4,28 TpaHlueiHble ApeHAXU (OTKPBITbIE U 3aKPbIThIE APCHAKHbIC TPAHIICH, KAaHAaBbI,
JOTKHM) JOIYCKACTCS IPUMEHSATh B KA4YE€CTBE HAPYKHBIX BOJOMOHU3UTEJbHBIX YCTPOMCTB
(B OCHOBHOM JIMHEWHBIX) B BEPXHUX BOJOHOCHBIX CJIOSIX, B BUJE MEPEAOBBLIX TPAHIIECH - TIPH
BCKPBITUH MECTOPOKACHUS OTKPBITBIM CIOCOOOM 0€3 Hapy»XKHbIX BOJAOMOHU3UTEIbHBIX
YCTPOMNCTB U B BHJE€ KaHAaB Ha Oepmax (IuiolaakKax) 0OoOpToB Kapbepa (pas3pesa).

KanaBbl Ha OepMax BHYTpH Kapbepa (pas3pesa) clieAyeT OJHOBPEMEHHO MCMHOJIb30BAThb IJIs
OTBOJIa TOBEPXHOCTHbIX BOA. (CeueHHe KaHaB JOJOKHO YAOBJETBOPATH TPeOOBAHUSIM
pasaena /.

Bonay, coOuparoiyrocs B TpaHIIesX U KaHaBax, HEOOXOAUMO OTBOJAMUTh MPEUMYIIECTBEHHO
CaMOTEKOM 3a TNPEAESNbl KAPbEPHOTO MOJISI K MECTY COpOca PyAHUYHBIX BOJ UJIH K KaPbEePHbBIM
BOJOCOOPHHUKAM MO BHYTPUKAPLEPHOM BOJOCTOUYHOM CETH.

4.29 TpyOuaTbli ApEHAX CIAECAYET NMPEAyCMATPUBATDL MIPU OPOTKEHHOM 1O PPOHTY OOpTa
Kapbepa (pas3pes3a) JUHUH BbICAYMBAHUS MOA3EMHBIX BOJ HAa OTKOCHI B MajOyCTOWYHBBIX
NOpoJax, 3aJIErar0luXx HaJd BOAOYIOPOM.

TpyOuathiil fpeHak HEOOXOAMMO Bpe3aTh B BOJAOYIIOPHBIE CJIOU C TEM, YTOObI ITOJHOCTHIO
NEePEXBATUTD MOTOK MOJA3EMHbIX BOJI HaJ BOJIOYIIOPOM.

4.30 Ilom3emHble napeHa)kHbIe BBIPAOOTKM (TaJiepeMHBIA JpEeHAaXK) NPOXOAHOTO U
MOJIYIIPOXOJHOIO CEUEHHMM CJeAyeT MNPUMEHSTh AJs HENOCPEACTBEHHOIO APEHUPOBAHUS
OKpY>KaroIel HX TOJINM MOPOA WU Il BOAOIMOHMIKEHHS B BbIIIE€- W HIDKEJIEKAIMX
BOJOHOCHBIX CJIOSIX ¢ HOMOIBIO CKBO3HBIX (DUJIBTPOB U 3a0ypHUBAE€MBbIX U3 CAMUX BBIPAOOTOK
BOJOMNOHU3UTEJIbHbIX CKBAKMH, PA0OTAKOIIUX KaK CAMOM3JIUBAIOILINECS MU KaK BaKyyMHbIE
(cM. 1. 4.32), a npu HEOOXOAMMOCTH OOOPYAYEMbIX MHAUBUAYAJIbHBIMU HACOCAMMU.,

[Ipu noa3zeMHON pa3padOTKe MOJE3HbIX HCKONAEMbIX IOMYCKAETCS B KQUECTBE APEHAKHbBIX
npeayCcMaTpUBaTh HCIIOJIb30BAHUE OCHOBHBIX T'OPHBIX BBIPAOOTOK, B KOTOPBIX JISI 3TOTO
NOJDKHBI ObITh 3aIPOEKTUPOBAHBI KAHABKU WJIH JIOTKH JIJIs1 CTOKA BOJIbI.

B moazeMHBIX JpeHaKHBIX BbIPAOOTKAX M B OCHOBHBIX BBIPA0OTKaX, HCIIOJb3YEMBIX B
KaueCTBE APCHAXKHBIX, CJIEAYET IIpeaAyCMaTPpUBaTh XOJAKHM JJIsI COOMKHA CO CKBO3HBIMU
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dunbTpaMu U HUIIU AJ 3a0ypUBAHUS BOJOIIOHU3UTENIbHBIX CKBAXKUH, €CJIM MPOCKTUPYETCS

X IPUMEHEHHUE.

[Iog3eMHble ApEeHa)KHble BBLIPAOOTKH OIYCKAETCSI MOPOEKTUPOBATH JISI 3aIMThl KakK
[IaXTHOIO, TaK M KapbepPHOI'O IOJsA, MPUMEHSISI MX BO BHEIIHHUX BOJIOIIOHHU3UTEIbHBIX
cucteMax (KOJIbLIEBBIX, HEMNOJIHOKOJbLEBLIX M JMHEHHBIX) MJM pacrojiaras B BHUJE
CUCTEMATHUUYECKOTO APEeHAaKa HUKE OTKPBITHIX BIPAOOTOK MJIM B CUCTEME F'OPHBIX BBIPAOOTOK
[IIAXTHOT'O MOJIS.

B  nmoa3eMHBIX ApPEHaXKHBIX  BBIPA0OTKAX, B KOTOPbIX OyAyT MOPOU3BOJAUTHLCS
SKCIJIyaTallMOHHbIE Pa0OThl (HAA30p 3a CKBO3HBIMH (DUIbTPaMM, OypeHHE BOCCTAIOLIHX
CKBA)KHUH M T. II.) CJICAYET NPEAyCMATPHUBATh CUTHAIM3ALIMIO 1JIs1 OMOBEIICHMS HAXOISIIUXCS
B HUX JIOJICH B CJly4yae aBapuu B CUCTEME BOJOOTJIHWBA U MPHU HEOOXOAMMOCTH TENE(POHHYIO
CBSI3b C JUCHETYEPCKUM ITYHKTOM.

[Ipy DpPOEKTUPOBAHUHU JPEHAKHBIX BBIPAOOTOK HEOOXOAMMO COOJIIOAaTh TpeOOBaHUS
CHullI 11-94-80.

BakyymMHoOe BOAONOHMKEHHE

4.31 BaxyymMHO€ BOIOMNOHUXKEHUE CJICAYET MPEAYCMATPUBATL IJIsI CHHXKECHHS YPOBHSA
MOJ3€MHBIX BOJI B TFOPHBIX MopoAax ¢ kosd(pduuueHtamu punbtpanuu 0,1-2 m/cyT U s
MOJIHOTO TMepexBaTa IPUTOKA IMOA3EMHBIX BOJ K TOPHBIM BbIpAOOTKaM, (MOHUXKEHUS 0
BOJOYIIOPA).

4.32 BaxkyymMHOE€ BOOOIIOHHKECHHE CICAYET MPOECKTUPOBATH ¢ MPUMEHEHHUEM BAKYYMHBIX
CKBA)KHUH C MOTPY>KHBIMU HACOCAMH, 3KEKTOPHBIX UTIOPUIBTPOB, BAKYYM-KOHLEHTPUUYECKHUX
CKBAXUH W JIETKUX HIIOPUIBTPOBBIX YCTAHOBOK BAaKYYMHOI'O BOJOIIOHMIKEHHUS, a4 TaKXKe
3a0ypUBAEMBIX U3 MOA3EMHBIX BbIPAa0OOTOK BOJONOHHU3UTEIbHBIX CKBAKUH C MOJIKIOYECHHUEM
K HHUM arperatoB M KOJUIEKTOPOB YCTAHOBOK BAaKYYMHOTO BOJIOMOHWKEHUS WU JAPYIHUX
BAKYYMHBIX CUCTEM.

4.33 llpu npoexTHpOBaHMHU BAKYYMHOI'O BOJIOMOHUKEHUA CIEAYET YYUTHIBATH
MOBBIIIEHHYK) OMACHOCTb BBIHOCA B CKBAXXMHBI U UTJIOPUIBTPbI MEJKHX 4YaCTUL[ U3
OCYLIA€MbIX TOPHBIX MOPOA U MPEAYyCMATPUBATL BO BCEX CAyYasaX IECYAHO-TPABUUHYIO
OOCBITIKY (PUIBTPOB, YAOBJIETBOPSIOIIYI) TPeOOBAHUSIM O00S3aTEIbHOIO MNPUIOKEHUS B, C
NPUMEHEHHUEM MPHU HEOOXOIMMOCTH KOP3UHYATBIX U KOKYXOBbIX (DUJIbTPOB.

4.34 QOuiabTpbl CKBAXHMH B OTKPBITBIX TOPHBIX BBIPAOOTKAX AJIsI MNPEIOTBPALLECHUS
4pE3MEPHO OOJBIIOTO MOCTYMJICHUST BO3AyXa CICAYET pa3MellaTh Ha PACCTOSIHUM OT OTKOCOB
HE MEHEe TOJIIMHBI oOcymaemMoro c¢ios. IIpu COOTBeTCTByHOIIEM OOOCHOBAaHUH 5TO
PACCTOSIHHE MOKET ObITh COKpAILIEHO.

OKOJIO BEpXHUX Y4YaCTKOB HAAPUIBTPOBBIX TPYyO CleayeT yCTpauBaThb TaMIIOHBI U3
YIJIOTHEHHOTO CIa00NPOHULIAEMOrO I'PyHTA (CYTrJIMHKOB, TJIUH).

4.35 Ilpu DpOEKTUPOBAHHUM BAKYYMHBIX CUCTEM ISl CO3JAAHUSI TPEOYEeMOro MOHHKEHUS
YPOBHSI TOA3EMHBLIX BOJ B Clydae 3ajeraHusi BOAOYIIOpa, OJM3KOro K MOJOIIBE T'OPHOM
BbIPAOOTKH, U IS IIOJHOrO MEepexBaTa IPUTOKA MNOA3EMHBIX BOJ K COBEPIICHHBIM IIO
CTEIIEHU BCKPBITUSL BOJOHOCHOTO CJIOs1 BbIpaOOTKaM, (PUIBTPHI CJIEAyeT pa3MellaTh
HEMOCPEACTBEHHO Y KPOBJIU BOAOYIOPA.

[Ip1 HEOOXOAMMOCTH CHMIKEHHUSI HAIIOPOB B BOJOHOCHBIX CJIOSIX CJIOMCTOM TOJIIIU WX AJIS
MOJIHOTO MX OCYIICHUsS B 30HE, MPUJIETAIOMIEN K BbIPaOOTKE, (PUABTPBI CKBAXKUHBI CIEAYET
pasMelnaThb B MpPeaeiax BCEX CIOEB, MOAJIEKALIUX OCYILLIEHUIO.

4.36 CucrtemMbl U3 BAKYYMHBIX CKBAXUH B OJHOPOAHOM BOJOHOCHOM CJIOE€ CHEAYET
npeaycMaTpuBaTh NOpU TpeOyeMOM CHIDKEHMU YPOBHS noa3eMHbiXx Boa A0 20 m. Ilpwu
CJIOMCTOM CJIO’)KEHHHM OCYIIaeMON TOJIIM (HAJUYMM B HEH pPsifia BOJOHOCHBIX CJIOEB,
pPa300IIEHHBIX BOJOYMOPHBIMM  CJIOSIMM), a TakKXKe B 3aKPbITbIX (OrpaHUYEHHBIX
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HENPOHULIAEMBIMU KOHTYPaMH) CJOSX JOIYCKACTCd NPUMEHSTb BAaKyYyMHbIE CKBa)KUHbI

riyouHou 1o 100 M u Oonee.

4.37 MuHUMAJbHBIM YPOBEHb BOJIbI B BAaKyyMHON CKBaXXHHE JOJKEH OOeCHeduBaTh
3aTOTJIEHUE HACOCa, JOCTATOYHOE Al €ro padoThl 0€3 CpbiBa OTKAYKH, B COOTBETCTBUM C
TpeOOBAHUSIMH 3aBOJA-U3rOTOBUTENSI U C YUYETOM BakyyMa HajJ AWHAMHUYECKUM YPOBHEM
BOAbI B CKBAXKMHE. MakCUMaJIbHbIM YPOBE€Hb JOJIKEH COOTBETCTBOBATH MPOECKTHOMY HAIOPY
B CKBAXKUHE.

4.38 YCTaHOBKHM C 3KEKTOPHBIMH HUIJIO(PUIBTPAMHA AOMNYCKAECTCS NPeayCMaTpuBaTh AJIs
BAKYYMHOI'O BOJOMNOHM)KEHHS MNPU MOHUKEHHUHM YPOBHS MOJA3EMHBIX BOA A0 12 M (mpu
HaJIexKaleM 000CHOBaHUM - A0 20 M), cuuTasi OT YPOBHSI MOHTAXKa YCTAHOBKH.

4.39 YCTaHOBKM U3  BaKyyM-KOHLEHTPUYECKUX  CKBAXXUH C  DKEKTOPHBIMU
BOAONMOABbEMHUKAMH  CJE€AyeT MNpeaAyCMaTpuBaTb JJisi OCYILIEHHUS  CJIOUCTBIX  TOJILI,
NPEICTABIICHHBIX BOJOHOCHBIMHU CJIOSMH, Pa300IIE€HHBIMU CYTJIMHUCTBIMU WJIM TJIUHUCTBIMU
NPOCIOSIMH, B TIpeaenax riiyOuH BOAONOHMKEHUs 10 20 M.

4.40 Jlerkue wurJIoQUILTPOBBIE YCTAHOBKM BAaKyyMHOI'O BOJOIIOHMIKEHUS CJEAyeT
npeaycMaTpuBaTh MAJsd OCYIIeHHMsI O€3HAIlOPHBbIX M HAmOPHbIX BOJOHOCHBIX CJIOE€B MpHU
MOHWXXEHUU YPOBHA IOA3EMHBIX BOA 0 6-7/ M OT ypOBHA MOHTa)ka yCTaHOBKH. llpwm
HEOOXOIMMOCTH TOHWKEHUSI YPOBHS MOA3EMHBIX BOJ Ha OOJIbIIYH) TJIYOMHY AOMYCKAETCs
NPOEKTUPOBATH SIPYCHBIE BOAOTIOHU3UTEIbHBIE CUCTEMBI C UCIOJIb30BAHUEM YCTAHOBOK THUIIA
YBB.

YCTaHOBKHM BaKyyMHOIO BOAOMOHMIKEHHUS IOIYCKAETCS MNPEayCMaTPUBAaTh B KAa4€CTBE
BCIIOMOTaTEJIbHOTO CPEACTBA MNPU BCKPBITUM OTKPBITBIX BbIPAOOTOK W A1 OTOOpPA BOJbI M
BO3AyXa M3 CKBAXKUH, 3a0yPUBAEMbIX U3 MOA3EMHBIX TOPHBIX BHIPAOOTOK.

4.41 Ilpu npOEKTUPOBAHUU OCYIIEHHUS IECUYAHO-TIIMHUCTBIX MOPOJ ¢ KO3(PPUIIUEHTOM
dunbTpaumu A0 2 M/CyT JJIMHY UraopuiabTpOB yYCTaHOBOK Tuna YBB crneayer
npeaycMaTpuBaTh He Oosiee 7.5 M, a B mopojax ¢ KO3(POUIHUEHTOM (PUIBTPALIMHU CBBILIE
2 M/cyT — 8,5-9 m.

4.42 Pacuer BaKyyMHOI'O BOJOIIOHM)KEHHMSI HEOOXOAHMMO IIPOM3BOAUTL C Y4YE€TOM
HEYCTAaHOBMBIIIEHCS (PUIBTPALIMM BObI IPU ITOCTOSIHHOM HAIIOPE.

[IpuToK BO3AyXa K CKBaKHUHE (MUriaoQuiabTpamM) AOMYCKAETCS ONPEAEiATh Mo (popmyram
YCTAaHOBHUBIIEHCS €ro (PUIbTPaALUH.

Hal0amaareJbHbIE CKBAKHHDBI

4.43 Tlpu mnpoexkTUpOBAHUM pa3MelleHHs HaOMIOAATEIbHBIX CKBaXKUH HEOOXOIUMO
YUYUTBIBATh, YTO HAOJIOJEHHUS 34 PEKHUMOM M XAPAKTEPUCTHUKAMHU MOA3EMHBIX BOJ AOJIKHBI
OXBAaTbIBATb BCK) TEPPUTOPUID, HA KOTOPOU BO3MOKHO BJIMSIHUE BOLOMOHUKECHUSA B TECUCHUE
BCEr0 PACUETHOIO CPOKA SKCIUTyaTaALlMU MECTOPOXKIACHUS.

4.44 Ilpu HaJIM4uM B paliOHE HAOMKOAEHHN HECKOJIbKMX OCYIIA€MbIX BOJOHOCHBIX CJIOEB
HAaOMIOAATENIbHbIE CKBAXKHUHBI, OTHEJbHbIEC IMbE3OMETPbl WM JATYHUKHU YPOBHS HEOOXOIHMO
NpeayCMaTpUBaTh BO BCEX CIIOAX. ClenyeT mpeayCcMaTpUBaTh HAPYKHYIO U3OJSILUIO KaXKA0TO
nbe3oMeTpa (MU JATYMKA YPOBHS), YCTAHOBJIECHHOTO HA OMPEAECICHHONW OTMETKE, OT JAPYIrUX
FOPU30OHTOB M BOJAOHOCHBIX CJjioeB. JlomkHa ObITh oOecredeHa BO3MOXKHOCTb O0TOOpa mpod
NOA3E€MHBIX BOJ Ha XUMHUYECKUH aHAJM3 C PAa3JIUYHBIX IO BBICOTE YPOBHEU BOJOHOCHBIX
CJIOEB.

4,45 HaOmromatenbHble CKBaXKWHBI CIEAYET IPEAyCMAaTPUBATh BO BCEX PACUETHBIX
TOYKAX, IJ€ IOHMW)KEHHE YPOBHS IMOJA3EMHBIX BOJ NOPUHHUMAJIOCH B KadyeCTBE MCXOIHOU
BEJIMYUHBI UK ONPEACIAIOCH PACUETOM.

HaOnronarenbHble CKBaXKHWHBI CHEOyeT pa3MellaTb HAa y4YacTKax C XapaKTePHbIMU
TUAPOTE€OJIOTUYECKUMHU  YCIIOBUSIMM, YYWUTBIBASI PACIIOJOKEHUE HCTOYHHUKOB 3arpsi3HEHUs
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(XBOCTOXPAHUJIMIL, THAPOOTBAJIOB W Jp.), MNUTaHUST W Pa3rpy3ku (IMOBEPXHOCTHbIX
BOJOTOKOB, BOJIOEMOB U JIP.) MOA3EMHBIX BOJ.

[Ipy OTHOCHUTENIBHO MPOCTBHIX THAPOrE€OJOTHUECKUX YCJIOBUSIX AOMYCKAETCS pa3MeEllaTh
HaOrOAaTeJIbHbIE CKBAXKUHBI I1I0 CTBOpPaM (JIydam).

JIyun HaOMr0aaTeIbHBIX CKBAXKHH CJEAYET HA3HAYATh:

- TIPU MOJOrO3aJIeTa0IIUX BOAOHOCHBIX CJIOAX - MO HANPaBJCHUID TMOTOKA U B KPECT
NOTOKa (IPUPOIHOTO), B HANIPABJICHUN HAUOOJIEE BEPOSATHBIX 00JaCTE MMUTAHUS U COCEIHUX
CUCTEM BOJOMNOHUIKEHUsI (BOAOCHAOXKEHUS], BOOOOTJIMBA);

- IpU KPYTOMNAJAIIINUX BOJAOHOCHBIX CJIOSIX - MO MPOCTUPAHHUIO U B KPECT MPOCTUPAHUS
CJIO€B, B HAIPABJCHUHU BEPOSITHbIX MCTOUYHUKOB MUTAHUSI M COCEIHUX CHCTEM
BOAOMOHMKEHUs (BOAOCHAOKEHMSI, BOJOOTINUBA);

- TIPU OPOTSHKEHHBIX (JIMHEHHBIX) CUCTEMAX - MEPIIEHAUKYISIPHO OCH CUCTEMBI.

B MOpOEKTHOM JOKYMEHTALlMM KOHTYPHOH BOIOMOHU3UTEIBHOU CHUCTEMBI CJIEAYET
npeaycMaTpuBaTh HE MEHEE NBYX JIyuel HAOJI0aTeNIbHbIX CKBAXKHUH U MPUHUMATh HE MEHEE
NBYX CKBA)XHWH HA JIyde, U3 KOTOPBIX OJHA - HA KOHTYPE, a BTOPAsi - BHE HErO B BLIOPAHHOM
PACYETHOH TOUKE.

[Ipu OonbmIuX pa3zMepax 30HbI BJIUSHUS KOHTYPHOM BOJAOIOHU3UTEBHOM CUCTEMbI YHCIIO
CKBA>XHH Ha JIy4€ B MHTEPECYOIIEM BOJIOHOCHOM CJIO€ CJIEAYET MPUHUMATh OT TPEX A0 IISITH,
pacroJiarasi IepByr Ha KOHTYpE.

S BoaooT,iMB U3 rOpPHbLIX BbIPAOOTOK

O0mue ykazanus

S.1 B mpoekTHON NOKYMEHTALMU CUCTEM 3ALUTHI CJIEAYET MPEAYyCMaTPUBATE YCTPONUCTBO
HACOCHBIX CTAHIUH AJIs1 OTKAYKW BOJIbl HEMOCPEACTBEHHO H3 TOPHBLIX BbIPAOOTOK, KOrma
HEBO3MOKHO MJIA HELIEJIECOO0pa3HO OTBECTU MOCTYHANIIYK) B HUX BOJY CAMOTEKOM.

d.2 llpu nmpoekTupOBaHUU CIIEAYET Pa3inyaTh HOPMaAJbHBIN U MAKCUMAaJIbHBIA MPUTOKHU K
HACOCHBIM CTaAHLIUSAM.

HopManbHbIM OPUTOK K HACOCHBIM CTAaHLMAM CJIara€Trcs U3 IPUTOKA IMOA3EMHBIX BOI,
OMNpPENEISIEMOI0 Ha OCHOBaHMM TUAPOI€OJOTHUYECKUX pPacuyeTroB, U CHCTEMATUYECKU
pacXxoayeMOKW B TOPHBIX BbIPAOOTKAX BOJbl HA TEXHOJIOTUYECKHE H OBITOBBIE HY Kb
(mbLIETIOAABJIEHUE, THAPOMEXaHU3ALIUIO U JIP. ).

MakCcuMaJIbHBIM MMPUTOK K HACOCHBIM CTAHLUAM OMNPEAECIISIETCS CYMMUPOBAHUEM BEJIMYUH
HOPMAJIbHOTO MPUTOKA U ONPEACIIAIEMOr0 B COOTBETCTBUU C VKa3aHUSMHU pasjaeia / mMpUTOKa
MOBEPXHOCTHBIX BOJ, OOpa3yrIUXCS 3a CYET aTMOC(EpPHBIX OCAIKOB, BbINAJAIINX
HEMOCPEACTBEHHO Ha IUJIOLIAAb Kapbepa WU [AXTHOTO MOJI.

5.3 HacocHble CTaHLIMU C CYMMAapHOM MOIIHOCTBIO pado4vero U pe3epBHBLIX HACOCOB
cebilie 100 kBT cieayer npoeKTUPOBATh, KaK MPAaBUJIO, B OJIOKE C 3JIEKTPONOACTAHLIUSIMH.

5.4 B NpOoeKTHOM OOKYMEHTALMU CJICAYET IMPEAyCMATPUBATH TIJIABHBLIC, YYACTKOBBIC U
MEPEKAYUBAIOIUE HACOCHBIE CTAHLIMM, a HA MEPUOA UX CTPOUTENLCTBA - BpEMEHHBIE. Kpome
TOTO, HEOOXOAUMO MpPeayCMaTPUBaATh NEPEABUKHbBIE UJIU MEPEHOCHBIE HACOCHBIE YCTAHOBKH
IS UCTIOJIb30BAHUSI UX B MPU3A00NHBIX U JPYIrUX MECTaX MO Mepe HeOOXOIUMOCTH.

5.5 Hanopnabie  TpyOONpOBOABI  AOJDKHBI  OBITb  pAaCCUYMTAHbl HA  TTOJHYIO
MPOU3BOAUTENBHOCTh HACOCHOU CTAHILIUH.

B npeaenax ropHbIX BbIpaOOTOK AJIs HACOCHBIX CTAHLIUM CJIEAYEeT NpeayCcMaTpUBaTh, Kak
NpPaBUJIO, HE MEHEE MBYX HAMNOPHBIX TPyOonpoBoaoB. OaWH HAOOPHBIM TPyOONPOBOA
NOITYCKAETCA MPEAYCMATPUBATDL IJI1 YYACTKOBBIX HACOCHBIX CTAHLIUH, a4 TAKXE IJIA TIaBHOH
KapbEPHOM HACOCHOM CTAHIIUHU B CIIy4yae BO3MOXKHOCTH IMOATOMJICHUS HUKHETO TOPHU3OHTA.

[Ipy Hanmuuuu OOjiee OAHOIO HAMOPHOrO TPyOONMpPOBOAA OTKAUYKa HOPMAJIbHOTO IPHUTOKA
NOJDKHA 00€CIIEUUBATHCS MPU OTKJIKOYEHHUH OJHOIO U3 HUX.
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S.6 Pa3MelleHHe Ha HAMOPHBIX M BCACBIBAKIUX TPYOONPOBOJAX 3allOPHON apMaTyphbl
NOJKHO 00ecIieunBaTh BO3MOXKHOCTD 3aMEHbI MJIM PEMOHTA JIF0OOr0 M3 HACOCOB, OOPaTHBIX
KJIAIIAHOB, a Tak)k€ OCHOBHOM 3alIOPHOM apMaTypbl ¢ 0OECEUEHUEM HEMPEPbIBHON OTKAYKH
HOPMAaJIbHOT'O MIPUTOKA M padOThl KAXKAOTO HACOCA HA JIIOOOM HANOPHBIN TPyOOIPOBO.

CKOpPOCTh BOJABI BO BCACHIBAKOIIEM U HAIIOPHOM TPyOOIIPOBOIaX, KaK MPaBUJIO, HE NOJIKHA
NpEeBbIIATh COOTBETCTBEHHO 1,5 1 3 M/C.

>.7 llpu OpoeKTUPOBAHUH  BOAOOTJIMBHBIX COOPYKEHHUHU  CJIEAYET IPUMEHATH
TEXHOJOTHYECKUE CXE€Mbl U OOOPYAOBAHHUE, MO3BOJSIIINE MEXaHU3UPOBATb MOHTAXKHBIE
padOThI U OUUCTKY €EMKOCTEH (BOJTOCOOPHUKOB, OCBETIUTENCH, 3yMII(POB, KAHABOK U T. II.).

Boa0ooT/1UB U3 OTKPBITHIX BLIPA0OTOK

5.8 B npoekTHON JAOKYMEHTAlUU [OKHO ObITh IPEAYCMOTPEHO YCTPONCTBO CETH
BOJOCTOKOB M COPOCHBIX JMHUHN IJisI COOpa W OPraHU30BAaHHOIO OTBOJIA MOCTYIAIOIINX B
BbIPAOOTKHU TMOA3EMHBIX U MOBEPXHOCTHBIX BOJ K BOAOCOOPHHUKAM M 3ymm(pam y HACOCHBIX
cTaHUMM. BOJOCTOKU M COpOCHBIE JMHHUM JOJDKHBI OBITh PAaCCUMTAaHbl HA MaKCUMaJIbHbIN
MPUTOKH U OTBEYaThb TPEOOBAHUSIM pa3jaesa 7.

5.9 I naBHbIE HACOCHBIE CTaHIUHU (CTALMOHAPHBIC WJIM MJIaBy4YHE) C BOAOCOOPHHUKAMU
CIeQyeT pacmojiaraTb ¢ y4€TOM MNOTOPHU30OHTHBIX MNPUTOKOB IOA3EMHBIX BOJ, ILIOLIAAU
BOJOCOOpAa MOBEPXHOCTHBIX BOJI M OOeCreueH!s] MUHUMAaJIbHBIX 3aTPaT Ha BOJIOOTJIUB.

S5.10 VY4acTkOBbI€ HACOCHBIE€ CTAHIUU (CTALUOHAPHBIC, MEPEABIIKHBIC, MJAaBY4YHE) C
BOJOCOOpPHMKAMH, OTKAYMBAKOIIUE BOAY HEMOCPEACTBEHHO BO BHEIIHHE BOAOOTBOISIIHE
YCTPONCTBA UJIM B BOJAOCOOPHUKH TIABHBIX HACOCHBIX CTAHLIUM, CJIEAYET MPOEKTUPOBATD AJIs
oOCJIy:KMBaHMSI OTACJIbHBIX YYAaCTKOB Kapbepa (pa3pesa).

S.11 IlepenBukHbie WU MEPEHOCHBIE HACOCHBIE YCTAHOBKHU C 3ymMm(aMy AOMYyCKAETCs
NpeayCMaTPUBaTh AJIsI OTKAYKH BOABI U3 OTACIbHBIX U30JIMPOBAHHBIX YYaCTKOB BhIPAOOTKH.

HeoOxoaumMoCcTh  NepekauuBarolllMX  HACOCHBIX CTAaHLMM B Kapbepe (paspese)
YCTAaHABJIMBAETCS IIPU BBIOOpEe OOIMIeH CXeMbl Kapbe€pHOTO BOJOOTIHBA M BBINOJHEHUU
COOTBETCTBYHOIIUX TEXHUKO-3KOHOMUYECKUX PACUYETOB.

S.12 BMeCTUMOCTb KapbepHbIX BOJOCOOPHUKOB, I KOTOPBIX IO BO3MOXXHOCTH
HEOOXOIMMO HCHOJIb30BATh BBIPAOOTAHHOE MPOCTPAHCTBO, Y IMABHOM U KaXXKJI0H y4aCTKOBOM
HACOCHBIX CTAHLMUNH AOJLKHA ObITh, KaK MNPAaBUJIO, pPaBHA OO0BbEMYy pPACUETHOTIO CTOKA C
COOTBETCTBYIOIIEHl BOJOCOOpPHOM mjomaau (CM. paszaei 7) 3a BbIUYETOM OObEMa BOJbI,
OTKauMBaeMOM 3a BpeMsl HalOJIHEHUsI BOJOCOOPHUKA.

B ciy4ae HEBO3MOXKHOCTHU BBIMIOJHEHHUS 3TOr0 TPeOOBAHHUS B MPOEKTHOM AOKYMEHTALIUU
NOJDKHBI OBITh MPEAYyCMOTPEHBI HEOOXOAHMBbIE MEPOIPHUSTHS, MO3BOJISIIOIINE BPEMEHHOE
3aTOMJICHUE HMXKHHUX PAa0OYUX TOPU3OHTOB, U BOJOCOOPHUKM BMECTHMOCTBIO, PABHOHN HE
MEHEE YEM 3-4aCOBOMY HOPMAJIbHOMY IIPHUTOKY.

BMmecTuMOCTh 3yMIIpOB CleAyeT MOPUHUMATb HE MEHEE S-MHUHYTHON MAaKCUMAaJIbHOU
NOoJa4Yyd OJTHOTO U3 HACOCOB.

B BOIOCOOpPHHKAX OJIKHBI ObITh MPEAYCMOTPEHbI OTCTOMHMKHU JIJIs OCBETJICHHUSI BOAbI U
BO3MOKHOCTb UX MEPHOTUYECKON OUUCTKH.

5.13 KapwepHbIii BOAOOTINUB B KaUeCTBE OCHOBHOI'O CPeACTBA 3allUThl Kapbepa (pa3pe3a)
NOMNYCKAeTCsl MpeayCMaTpUBaTh NpH COOM0AeHuH TpeOoBanuu 1. 5.10-5.12 B cieayromumx
CIyYasIX:

- B CKaJbHbIX M MOJYCKaJIbHbIX IIOpPOJax, KOrja oOpraHu3ainuss cOopa U yAAJICHUS
MOCTYIAKIINX B BbIPAOOTKY MOA3EMHBIX BOJ HE BbI3bIBACT OCJIOKHEHUM MNPU IPUHATHIX
METOJIaX U CUCTEMAaxX pa3padOTKH MECTOPOKACHUS,

- B HECKaJIbHbIX IOPOAAX B MEpHOJ CTPOUTEIbCTBA WJIM YIrIyOJICHMHU Kapbepa (paspesa)
pU BEAEHUM T'OPHBIX padOT ¢ MEePeOBbIMU TPAHIIESIMU, 3arjiyOJisieMbIMH HUKE€ TOPHU30HTA
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BbIPAOOTOK, MPH MOABOAHOMN pa3pabOTKe MOPOA U B APYTHUX CIAydasiX, KOrjia 3TO HE BbI3bIBAET

OCJIO’KHEHHMH AJIsI IPUHSITBIX CIOCOO0B pa3padOTKU MECTOPOKICHHUM.

S5.14 CxopoCTb CHMKEHHUSI YPOBHS BOJbI B BbIPA0OTKAX B HECKAJIbHBIX MOPOAaX (IpH HX
pa3padOTKe WK OCYLIEHHUH) CIEAyeT NMPEeaAyCMaTpUuBaTh He 00Jiee 3HAUCHUH, NMPHUBEACHHbBIX B
Tadn. 1.

Taomauma 1

Koa(p(pumuent JlomyCkaeMast CKOPOCTb, CM/CYT, CHIDKCHHUS B BBIPAOOTKE YPOBHS BOJIbI IIPH €TO
(pHIBTPALUH TTOPOT [JIyOMHE OT HEMTOHMYKCHHOTO YPOBHA MOA3EMHBIX BO, M
M/CYT a0 5 5-10 10-20 CB. 20
J1o 2 30 25 20 15
2-10 60 40 30 25
10-20 100 70 50 40
Cs. 20 120 90 60 50

S5.15 Ilpu pa3padoTke MOPoOA CpeACTBAMH THAPOMEXAHMU3ALUU OTKAYKYy IOA3E€MHBIX HU
MMOBEPXHOCTHBIX BOJ MOJHOCTBK) HJKM YaCTHUYHO JIONMYCKAETCS  IMPEAyCMAaTPUBATH
3€MJIECOCAMU, OTKAYUBAKOLIUMU MYJIbITY.

B 3a00e ruapomMexaHUYECKOM pa3padOTKU IIPOEKTHOM JOKYMEHTAlued MOKeT
NOMYCKATbCsl MOBBIIIEHHAS (PUAbTpPAIUsl MOA3EMHBIX BOJ Ye€pe3 OTKOCHI BbIPAOOTKH,
CIOCOOCTBYIOIIAS PA3PYLICHUIO Pa3padaTbIBAEMOM MOPOAbI U HE CO3/1arolnas yrpo3bl 00IeH
YCTOMYUBOCTHU OOPTOB Kapbepa (pa3pesa).

5.16 Ilpu mOATOMIEHMM HMXKHMX PAaOOYMX TOPU3OHTOB (CM. m. 5.12), a Takxke mOpu
HEBO3MOKHOCTH OOECIEYUTh JOIYCTUMYK) BbICOTY BCAChIBAHMSI HACOCOB IIPU  HX
CTALIUOHAPHOU YCTAHOBKE TJIABHBIE W  YYAaCTKOBBIE HACOCHBIE CTAHUWUU  CJIEAYET
NpeayCMaTPUBaTh IJIABYUYUMMU.

S5.17 UYwucno padoyux HACOCOB Ha IJIABHBIX U YYACTKOBBIX HACOCHBIX CTAHLMSIX CJEAYyeT
OTNIPEACHsATh B COOTBETCTBUM ¢ TpedoBaHusMu [1b-03-498-02 «Enunbie mnpaBuna
0€30MacHOCTU IIpu  pa3padOTKe MECTOPOKIAECHUN IIOJE3HbIX MCKOIMAE€MbIX OTKPBIThIM
CIIOCO0OMY.

IIpy oTkKauke MakCUMaJbHBIX MOPUTOKOB AOJDKHA MOPEOyCMaTPUBATBCA HEMPEPLIBHAS
padoTa BCceX pabo4YUX HACOCOB.

Yucno pabouynx HACOCOB HA IMEPEABMUIKHBIX, MEPEHOCHBIX MU BPEMEHHbIX HACOCHBIX
CTAHLUAX CJICAYET NPUHUMATH U3 paCUe€Ta HEMPEPBIBHOW OTKAYKHA HOPMAJILHOTO MPUTOKA.

S.18 [Ipy HaanexammeM OOOCHOBAaHMH JOIYCKACTCA MOPeAyCMaTpuBaTh COPOC
OCBETJICHHON BOJIbl B MOJ3€MHYIO JIPCHAKHYI0 CUCTEMY WJIHW B BOJOIOTJIOMIAKOIINUE CIOH (C
y4eTOM TpeOOBaHUU pa3nena 8.

COpoC JOKEH MNPOM3BOAMTBLCSA 4Yepe3 CKBAXKUHBI, YHUCJIO KOTOPBIX ONPeAeIsIeTCs
pacyeToOM, IPH 3TOM PE3EPBHbIC COPOCHBIC CKBAKHMHBI JOJKHBI COCTAaBJISITE 235 % 001iero
YUCJIA.

COpoC KapbepHBLIX BOJ B MOJA3EMHYIO APCHAXKHYK) CHUCTEMY AOJDKEH PEeryJupoOBaThCI M
COOTBETCTBOBATH MPOU3BOAUTEIILHOCTH MOA3EMHON HACOCHON CTAHIIHH.

S5.19 Ilpu npOEKTUPOBAHUHU HACOCHBIX CTAHIMU B OTKPBITBIX TOPHBIX BbIPAOOTKAX
HeoOxoauMo coomoaatek TpedoBanus CII 32.13330.2010 B yacTu uncia pe3epBHBIX HACOCOB,
[IUPUHBI TPOXOJOB MEXKAY BBICTYHNAKIIMMU YaCTSIMHU HAcCOCOB, TpyOONpPOBOAOB W
NBUrAaTENEH, VYKJIAaAKH BCACBIBAOIIMX TPyOOONpPOBOAOB, Pa3sMEpOB MAIIMHHOIO 3aja H
MOHTAKHbBIX MJIOMAA0K, radapyUTOB NOABEMHO-TPAHCHOPTHOIO 000OPYA0OBAHMSI.

BoaooT/iMB U3 NOA3eMHBIX BbIPA0OTOK

5.20 CxeMy CTalMOHAPHBLIX BOJOOTJUBHBIX YCTAHOBOK HEOOXOAUMO IMPUHUMATH B
3aBUCUMOCTH OT OJHOBPEMEHHO JEHCTBYIOIIMX MNPUTOYHBIX TOPU30OHTOB, TJIYOUHBI HX
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3aJIeTaHus, pa3Mepa MIAaXTHOrO (KapbepHOrO) IO, BEJIUYWHBI TPUTOKOB MNOJ3EMHBIX,

TEXHOJIOTHYECKUX U TTOBEPXHOCTHBIX BOI.

S.21 I nmaBHBIE HACOCHBIEC CTAHIIUU CAEAYET pacrojaraTh y CTBOJOB ¢ HAUOOJI€€ HU3KUMHU
OTMETKAMHU OKOJIOCTBOJIBHBIX JBOPOB.

[Ipyu OOnBIION NPOTSXKEHHOCTU TOPHBIX BBIPAOOTOK M KOTJAa HEOOXOAUMO IO YCJIOBUSIM
BOJOOTBOAA JONYCKAECTCS MIOIOJHUTEIBbHO MPEayCMaTPUBATh YYAaCTKOBBLIE CTALMOHAPHBIE
HACOCHBIE CTAHLIUU.

5.22 Ywucno pabounx HACOCOB U MX OOIIEe YUCIIO C YIYETOM PE3EPBHBIX U HAX OMSIIUXCS B
PEMOHTE B IIOJA3€MHBIX HACOCHBIX CTAHLHUSIX HEOOXOAUMO OIMpPeAeNsiTb HCXOAs U3
HOPMAJIbHOT'O MPUTOKA U B COOTBETCTBUU ¢ TpeboBanusmu 11b 03-553-03 «EauHble npaBuia
0€30MaCHOCTH _MpPU _pa3padOTKE PYAHBIX, HEPYAHBIX M POCCHIMHBIX MECTOPOKACHUM
no3¢eMHbIM criocodom» u I1b 05-618-03 «IIpaBuna O€30MacHOCTU B YIOJIbHBIX U CJIIAHLIEBBIX
[AXTax».

OTKa4yKy MaKCUMaJbHOI'O MPUTOKA CJIEAYET NPEAyCMATPUBATH C YUYETOM PEryJIUPOBaAHMS
cOpoca KapbepHBIX BOJ B MOA3EMHYI APEHAKHYK CUCTEMY (CM. 1. 5.18).

5.23 I nmaBHbBIE M  yYaCTKOBBIE HACOCHBIE CTAHLUMUHU CJIEAYET IPOECKTUPOBATH
He3arayOJeHHOro Tuma (KOpIyca HAaCOCOB PAaCIOararOTCs BbIIIE YPOBHS BOJbI B
BOJNOCOOPHHKE) C OOpaTHLIMHU KJjlallaHAMHM Ha BCACBhIBAKOIIUX TPYOOIPOBOAAX MPU UX
nuamerpe 10 200 MM, ¢ YCTAHOBKOH BAaKyyM-HAaCOCOB HJIM MOJAKAYUBAKIIUX HACOCOB H
3arjiyOJIeHHOro Tuma (KOpIyca HAacOCOB pPacCHOJIaralOTCs HUXKE YPOBHS BOJIbI B
BONOCOOpHHUKE) - npu auamerpe cBbime 200 mm. Ilpu 3TOM 3ariyOjieHHbIE HACOCHBIE
CTaHILIUU CJIEAyeT IMpeayCMaTpUBaThb, Kak IIPAaBUIO, B CJA0OTPEIIMHOBATHIX CKAJbHBIX
MOopoaax IpU IMpeneae MPOYHOCTA Ha OAHOOCHOE CXKATHE B BOAOHACBIIIEHHOM COCTOSIHUU
cebie 80 MITa u nputokax ceime 1000 m°/4.

d.24 llpu npoexTupoBaHUU HACOCHBIX CTAHLMU U BJIEKTPONOACTAHLUW B BOJOHOCHBIX
NopoJax HEeOOXOAMMO MNOpPeAyCMAaTPUBATh JPEHAXK WM TUAPOUZOJSILUK) W TaMIIOHAX
OKPYKArOLIHX TTOPOL.

5.25 B kamepax 3arayOJeHHbIX HACOCHBIX CTaHIUHA HEOOXOAUMO MNpPeayCMaTpHUBATh
pa3ieJbHbIe KAHAJIbI, MEPEKPHIThIE ChbEMHBIMU ILIUTAMM, AJsS MPOKJIAAKH TPyOONpOBOAOB U
KaOeJiel, NPpUSIMKU M HACOCHI JJIsi OTKAYKHA BOJ Kalle)ka, a Takyke BOJ MPU aBaApUsIX BHYTPH
HAaCOCHBIX CTAHIIUU.

S5.26 Ilonm kamepbl He3arayOJ€HHOM HACOCHOW CTAaHIIUM CAEAyeT NMPUHHUMATh HE MEHEE
yeM Ha 0,5 M BBILIE YPOBHS IOJIOBKH PEJILCOB B OKOJIOCTBOJBHOM JIBOPE.

d.27 llpu uucne HacocoB cBhilie 10 O0MyCKaeTCs yCTaHABIWBATH JBA DJIECKTPUYECKUX
KpaHa JJisi TPAHCIOPTHUPOBAHUS MW MOHTaka OOOpPYIOBaHUS, MNOPU O5TOM JOCTABKY
O0OpYyZIOBaHUsST B HACOCHYK) CJIEAYe€T OCYIIECTBJIATH C ABYX IPOTHUBOMOJIOKHBIX CTOPOH
KaMeEPHI.

5.28 Bopmo3adopHble KOJOALBI AOIMYCKAKTCS WHAUBUAYyAJIbHbIE IJISI KAXKAOTO HAacoca U
PYIIIOBBIE.

[Ipy 4Yucne HACOCHBIX arperartoB B HACOCHOW CTAaHIIUM CBBIIIE TPeX OOIIee YHCIO
KOJIOALEB TOJILKHO ObITh HE MEHEE IBYX.

5.29 Ilpwu onpeaeneHu BMECTUMOCTH BOJIOCOOPHUKOB CJIeyeT YUUTBIBATh BMECTUMOCTD
OPEeAyCMOTPEHHBIX B MPOEKTE APEHAXKHBIX BbIPAOOTOK, BPEMEHHOE€ 3aMOJIHEHHE KOTOPbIX
BOJAOM HE BBI3OBET IMOATOMJCHUS OCHOBHBIX BbIPaOOTOK. (CyMMapHasi BMECTUMOCTH
BOJOCOOPHUKOB JIOJDKHA COOTBETCTBOBATb TPEOOBAHUSIM HOPMATUBHBLIX JTOKYMEHTOB,
yka3aHHbIX B . 5.22 n CHull 11-94-80.

5.30 Tlpu 3HAYMTENBHBIX IMPHUTOKAX BOABI (CBBIIE 5 THIC. M /4) B KaueCTBE OCHOBHOI
€MKOCTH BOJOCOOPHHMKOB AOMYCKAETCS HCIOJb30BATh CHEHHUAJIbHbIE BBIPAOOTKH, KOTOPBIE
ClenayeT MNPOBOAUTH IAPAICIbHO OCHOBHBIM TOPHBIM BbIpAOOTKAM Ha OO0Jiee HHU3KHX
oTMmeTkax. Kak npaBuiio, KpoBJjisi BBIPAOOTKH-BOAOCOOPHHUKA AOJIKHA ObITh HA YPOBHE MOYBLI
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OCHOBHOM BBIPAOOTKU. YKJIOHBI BBIPAOOTOK HEOOXOAMMO BBIOMPATb C TAaKUM PaCUYETOM,

yTOOBI BOJA IO COOMKAM MOrja MHOCTYIAaTb HA TJIaBHbIE OTKATOYHBIE BBIPAOOTKHU TOJBKO
MOCJe 3aTOMJIEHUs] BCeX BOAOCOOPHUKOB.

B mecTax compsikeHus BbIpAOOTKHU-BOAOCOOPHHUKA € KOJUIEKTOPOM HACOCHOW CTaHLUM
CIEyeT COOPYKaTh IMIYXYK) Ie€PMETHUYECKYK) MEPEMBIUYKY C BOAOMPOIYCKHBIMH TpyOamMu U
PEryJIUPYIOIMMHU 3aJIBU>KKAMU.

3.31 DBce BbIXOABI M3 HACOCHBIX CTAHLUU B OKOJIOCTBOJIBHBIM JBOP CHEAYET
npeaycMaTrpuBaTh ¢ TEPMETUYECKUMH OBEPSAMH, pacCUUTAaHHbIMHU Ha AasjiecHue 0,1 Mlla
(1 xre/em?).

3.32 /A moA3€MHBIX HACOCHBLIX CTAHIMWA IIPU HEArpeCCUBHOU BOJE B IMPOECKTHOMH
NOKYMEHTALUU CIEAYET MPEeayCMaTPUBATh OObIYHBIE LIEHTPOOEKHbIE HACOCHL. [Ipu Hamu4uu
MNOA3€MHBIX KHUCJOTHBIX BoA (pH < 5) cnenmyer mpegycMaTpuBaTh YCTaHOBKY HAaCOCOB,
apMaTypbl, TPyOONPOBOJAOB U  ammaparypbl aBTOMATUYECKOrO  YOPABJICHHUS U3
KHUCJIOTOCTOUKHUX MAaTEPHAJIOB.

.33 Kaxapin HACOC BPEMEHHBIX M CTALMOHAPHBIX HACOCHBIX CTAHLMH IOJIKEH UMETH
OTJICIbHBIN BCACBHIBAIOLIUN TPYOOINPOBOA M JOKEH ObITh CHA0KE€H COOTBETCTBYKIIMMU
N3MEPUTEIbHBIMH ITpuOOpaMu (MaHOMETPOM, BAKYYMMETPOM) JUISI OTIpEACJICHUS JTaBJICHUS
BO BCACBbIBAIOIIEM U HAIIOPHOM IMaTPyOKaXx.

5.34 HanopHbie TpyOONpoOBOALI ClEOyeT pacrojaraTb, Kak MOpPaBUJIO, B CTBOJIE,
00OpPYZIOBAHHOM KJIETEBBIM MOABEMHHUKOM UJIU UMEIOIIEM JISCTHUYHOE OTACICHHUE.

3anpelaercs MPoKJIaJKa B CTBOJIAX HAMIOPHBIX TPyOONPOBOJAOB NPOTUB TOPILIEBBIX CTOPOH
KJIETH.

[Ipu umncae HanmoOpHBIX TPYOONMPOBOAOB CBBINIE YeThipex (AuaMeTpom cBbimie 300 MM) UX
cleayeT MPOKJaablBaTh B CIIELMAJIbHBIX TPYOHO-KAa0€IbHBIX BhIPAOOTKAX.

5.35 JIns raineHusi rTUAPABINYECKUX yIAapOB HAa HAMOPHBIX TPyOOMPOBOAAX HEOOXOIAMMO
NpeayCMaTPUBATh YCTAHOBKY OOPAaTHBIX KJIAalMaHOB WJIM APYIUX 3aLIUTHBIX YCTPOMCTB.

PacdyeT 1Mo mpOYHOCTH CTEHOK TPYOOIIPOBOJOB M METAJIOKOHCTPYKLMU OMNOP CJAEAYET
OPOU3BOAUTDL (C YyYE€TOM BO3MOXKHOTO THAPABJIMYECKOrO yAapa) Ha JABYKPATHYK) BEJIMYHUHY
rUAPOCTATUYECKOr O HAropa.

HamnopHbie TpyOONpOBOABI B Mpeaesax HACOCHOW U TPYOHOIrO XOJKa - A0 CTBOJA (WM
TPYOHOrO BOCCTAIOIIEro) CleAyeT 3aKperisiTh Ha CIEHHaJIbHBIX OMOpaxX, CIOCOOHBIX
NPEeIOTBPATUTh CMENIEHUE U OOpyLIeHHE TPyO MPH BO3HUKHOBEHUH THPABINYECKOTO yaapa.

5.36 Ilpu pasMelneHMHd HACOCHOM CTAaHUMU Ha rayOuHe CBbilmie 200 M OT MOBEPXHOCTH
3¢MJIM HA HAIMOPHBIX TPyOONPOBOAaX HEOOXOAUMO MNPEAyCMaTpUBATh TEMIEPATyPHbIE
KOMIICHCATOPbl. BEpXHUI KOMIIEHCATOp CAEAyeT mpeayCMaTpuBaTh Ha riiyOuHe Oosiee 20 m
OT TOBEPXHOCTHU.

5.37 3ymndoBble HACOCHBIE CTAHLUH AOJIKHBI ObITb OOOPYAOBAHBI JIBYMSI HACOCHBIMHU
arperaTaMu - padO4uM U PE3€PBHbBIM.

S5.38 Ilpu npoexkTHpOBaHUM KaMep U BOJOCOOPHMKOB BPEMEHHBIX HACOCHBIX CTAHLIMUN
ciaenyer COOJoaaTh TE€ K€ TPeOOBaHUS, YTO U MPU IMPOEKTUPOBAHMHU COOTBETCTBYIOIIHX
KaMep CTAllMOHAPHBIX BOAOOTIUBHBIX KOMILIEKCOB.

.39 BpemenHble HACOCHBIE CTAHUMH IJis CTPOUTEIBCTBA OKOJIOCTBOJIBHBIX IBOPOB U
rIaBHBIX OTKATOYHBIX BBIPAOOTOK CIEAYET COOpPYXKaThb BOJM3U CTBOJOB B BbIPAOOTKAX,
NPOXOAALIUX B HAMPABJICHUU OCHOBHBIX MMOA3EMHbBIX BOJOTOKOB.

BpeMmeHHbIe HACOCHBIE CTAHIIUU CJIEAYET MPOCKTUPOBATh, KaK MPaBUIIO, HE3ArTyOJICHHOTO
THUIIA.

5.40 llpu mpoxoake maxTHOro CTBOJA CIEAYET MPEayCMaTPUBaTh BOIOOTJIUB U3 HETO
MOJBECHBIM HACOCOM, a MPH HEOOXOAMMOCTHU (mpH TiyOHMHE CTBOJa CBbIme 250 M) -
YCTPOUCTBO MEPEKAYMBAOIINX HACOCHBIX CTAHLIUU.
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S3.41 Ilputok moa3eMHBIX BOIA K CTBOJIY, HE 3aKPEIJICHHOMY MNOCTOSIHHOU KPEMbIO, MPHU
OTCYTCTBUU HAPYXKHOM BOAONOHU3UTEJIBHOU CHCTEMbl W MNPOTHBOMHUIbTPALIMOHHBIX
YCTPOUCTB CJICAYET ONMPEAECHATh U3 YCIOBUS MOHUXKEHUS YVPOBHS MOA3E€MHBIX BOJ Y CTECHKH
BbIPAOOTKH HA BCKO MOIIHOCTh KaXXJA0TO MPOPE3a€MOT0O CTBOJIOM BOJOHOCHOIO CJIOS.

S5.42 JlonmyckaeMbld OPUTOK MOJA3E€MHBIX BOJ B 3a00H CTBOJIOB CJEAye€T NMPUHUMATh IS
NPUHITOTO CIOCO0a NPOXOJKH B COOTBETCTBUH ¢ TpeboBanusimu CHull 3.02.03-84.

543 llpm  npoexTupoOBaHUM  BHEIIHEU  BOAOMOHU3UTEIIBHOWM  CUCTEMBI  MIJIH
NPOTUBO(MJIBTPALIMOHHOM 3aBEChl CJIEAYET YUMTBbIBaTh, UTO OCTATOYHbIA OPUTOK B 3a00ii
CTBOJIA HE TOJDKEH MIPEBBILIATH 8 M /4.

S5.44 B nOpoeKTHOW MAOKYMEHTALMU JOJKHbI OBbITh IPEAYyCMOTPEHbI YJIABJIMBAIOLINEC
YCTPOMCTBA AJIs1 cOOpa MOA3EMHBIX BOJ, MOCTYHAKOIIUX Yepe3 CTEHKHU CTBOJIA, U OTBOAA UX K
3yMIdam.

S5.45 llepekauuBaromuye HACOCHBLIE CTAHLMH CJEAYET TMNPEAYCMATPUBATL C YUYETOM HX
MCIIOJBb30BAaHUA, KAK MPH COOPYKEHUU CTBOJIOB, TaK U B TMOCJIEAYIOIMHE MNEPUOIDI
CTPOUTEIBCTBA, 4 IPU HEOOXOAUMOCTH - M SKCIUIyaTallMd TOPHOIO NPEATIPHUSITHS.

Ilpu onpeneneHnn pasmMepoB KaMep NEPEKAYUBAKOILINX HACOCHBIX CTAHLMM B CTBOJIAX
rinyOuHoM cBbiie 600 M ClieAyeT YYUThIBaTh pa3MeEIlEHHE 3araca CUJIOBbIX U KOHTPOJIbHbIX
KaOeJei, 00eCcreynBarIIUX padoOTy MOABECHOIO HACOCA.

BonoCOOpHHUK TMEePEeKauYUBAKOIUX HACOCHBIX CTAHLUN CHEAYEeT OTACNIATb OT KaMeEphl
K€1e300€TOHHOM NEePEeMbIYKOU U Pa3AeIsiTh IEPErOPOAKON HA BA OTCEKA.

5.46 IlepekauuBaromiye HACOCHbIE CTAHLMU B CTBOJIAX HEOOXOAMMO MOpPEeAyCMaTpPHUBATh
HE3aBUCHMO OT CIIOCO0a UX MPOXOAKH, UX YHUCJIO, CPOK CIYKOBI, paCCTOSSHUE MEXKAY HUMH
CIeyeT OMNpeAesisiTb MCXOAsA H3 CXEMbl BOJOOTJHWBA (MOCTOSSHHOIO WJIM BPEMEHHOTIO),
rIyOHHBI CTBOJIA U IIPUHSTOrO HACOCHOTO 00OPYIOBAHUS.

S.47 llpu npoekTupoBaHuU NOA3EMHBIX HACOCHBIX CTAHLHUN KPOME HACTOSIIUX HOPM H
npaBuJ 0e30macHOCTH (CM. 1. 5.22) caenyet coomoaats TpedoBanus CHull 11-94-80.

ABTOMATH3ALUS, AUCTIETYEPU3ALUS, CHTHAJIU3ALMUS, CBS3b

5.48 llpu npoekTupoBaHUM aBTOMATU3ALUW, AUCHETUYEPU3ALUU, CUTHAJIU3ALNU U CBI3U
NOCTOSIHHBIX M BPEMEHHBIX HACOCHBIX CTAaHLUMH HEOOXOAUMO COOJII0aaTh TpPeOOBaHUS
HOPMATUBHBIX [JOKYMEHTOB, VKa3aHHbIXx B 1. S5.17 wu 522, llpaBuin yCTpOHCTBA
3JiekTpoycTaHoBOK (IIYD) m P/l 06-572-03 «MHCTpykLus 1o O€30IMacHOM 3KCILTyaTaluu
3JIEKTPOYCTAHOBOK B TOPHOPYIHOU MPOMBILIIECHHOCTI .

Ha HaCOCHBIX CTaHUUIX HEOOXOAUMO MPEeayCMaTPUBATh ABTOMATHYECKOE BKIIFOUYEHHE U
OTKJIFOYEHHUE HACOCHBIX arperaToB B 3aBUCHUMOCTH OT YPOBHSI BOJbl B BOAOCOOPHHKE WU
3ymMn@de, aBTOMaTUYECKOE BKIIIOUEHHUE PE3EPBHOIO HACOCHOIO arperara Ipu BbIXOJI€ U3 CTPOS
JH000ro U3 padbouux HaCOCOB.

5.49 llpu npoexkTupoBaHMM aBTOMATU3ALUU CJIECAYET, KaK IMPAaBUJIO, HCIOJb30BaThH
KOMILJIEKTHI arnrapaTtypbl, CCPUHUHO BBIITYCKAEMbIE MPOMBIILIJIEHHOCTHIO.

JI1s1 aBTOMAaTU3UPOBAHHBIX HACOCHBIX CTAHLMHA HEOOXOAUMO IIPEAyCMATPUBATH TAKKE
MyCK, OCTAHOBKY M KOHTPOJib pabOTbl HACOCHBIX arperaToB M3 IUCHETYECPCKUX ITYHKTOB
(JII1), pacnonaraeMbIx, Kak IIPaBUJIO, HA MIOBEPXHOCTHU, U NMpeaycMaTpuBaTh nepeaady Ha 11
CUTHAJIOB 00 aBapusiX.

[IpoexTrl nucnerdyepusaluu CIEAYET BBIMOJHATH C YYETOM BO3MOXKHOIO HUCIIOJIB30BAHUS
TEIECU3MEPEHUN OCHOBHBIX MapaMeTpPoOB (pacxonda, HAIOpPa), XapaKTepPU3YIOIIUX padoTy
BOJIOOTJIUBA B LIEJIOM.

JlI1 BCEX BONOOTJIMBHBIX YCTAHOBOK HE3ABUCUMO OT HUX AaBTOMATH3ALUU CJIEOYET
NpeayCMaTPUBATh MMOCTbI MECTHOTO YIPABJICHUS AJIs1 IPOBEACHUS PEMOHTHBIX U HAJIAJOUYHbBIX

padoT.
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3.90 Ilutanue CUrHANIBHBIX YCTPOUCTB U CBSA3U CJEAYET NOPEeayCMaTpuBaTb OT ABYX
HE3aBUCHUMBIX UCTOUYHUKOB SHEPTUM.

JJIEKTPOCHAOKEHME, 3JIEKTPOOOOPYA0OBAHHE, OCBEIIECHHE

5.51 IlpoekTupoBaHHE SJEKTPOCHAOKEHHUSI U OCBELICHUS, BHIOOD AJIEKTPOOOOPYAOBAHUS
HACOCHBIX CTAHIUM CHEAYET BBIMOJHITL B COOTBETCTBUM C TPEOOBAHUSMH HOPMATHBHBIX
NJOKYMEHTOB, VKa3aHHbIX B II. 548, U C YYETOM MNEPCHEKTHBHOIO PA3BUTUS TOPHOIO
NPEeAnpUusITUs HE MEHee 4yeM Ha Onvokanmue 10 jier.

5.52 DnexkTpoCHAOKEHUE CAeOyeT IMPOEKTHPOBATh B COOTBETCTBMU C KJIaCCU(PUKALIUCH
3JIEKTPOIIPUEMHHUKOB MO KATErOpHUH O0ECIICYECHUST HAACKHOCTU IMUTAHUS

- TJIaBHBIE HACOCHBIE CTaHLMU - | kaTeropus;

- YYaCTKOBBIE HACOCHBIE CTAHUMWM W TEPEABUXKHBIE HACOCHBIE YCTAHOBKH C IPUTOKOM
cbite 50 M/4 - 11 kateropus;

- 10 ke, 10 50 m™/u - 111 kaTeropus;

- 3yMII()OBBIE HACOCHBIE CTaHLMHU - I KaTeropus;

- BDEMEHHBIE HACOCHBIE CTaHLIMU - | KaTeropus;,

- OCBeEIIeHHE IPEHAXKHBIX BBIPad0TOK - 111 KaTeropusi.

[IuTanne MOACTAHLMM IPU TIABHOM HACOCHOW CTAaHLIMH HEOOXOAHMMO MNPEeayCMaTpPHUBATH
HE MEHee 4YeM No JBYyM (QuaepaM, MpU OTKIYEHHUH OJHOrO M3 MNUTAKINUX (PUAEpPOB
OCTarolIMecss OOJDKHbI OOecneunBaTh pPadOTy HACOCOB MNPU OTKA4Yke MAaKCHUMAJbHOTO
MPUTOKA.

6 llporuBOo(PpUALTPALMOHHBIE 3ABECHI

O0mue ykazanusa

6.1 B cucremMax 3amuThl TOPHBIX BBIPAOOTOK  ClAEAyeT MOPeayCMaTpPHUBATh
NpOTUBOUIBTPALIMOHHBIE  3aBEChbl.  CBAMHbLIC, TPAHIIEHHbLIC, TOHKHE  IIEJIEBHIE,
UHBEKLIUOHHBIE, TPYHTOLEMEHTHBIE, JIbAOMIOPOIHBIE.

6.2 BpniOoOp TUNa U mapamMeTpoB NPOTHUBO(UIBTPALIMOHHOMN 3aBECHI CIEAYET NPOU3BOIUTD
MCXOIsI M3 MHXXEHEPHO-TEOJIOTUYECKUX M THAPOrEOJIOTMYECKHUX VYCJIIOBUHM B PAUOHE
3aMIUIAEMOT0 OT IIOA3E€MHBIX BOJ OOBEKTA, PE3YyJbTATOB (PUIBTPALIMOHHBIX PAacyeTOB
(UCCNIeAOBAHMI) U ITPU HEOOXOAUMOCTH - PACYETOB HA CUJIOBBIE BO3/ICHCTBUSL.

6.3 3aBeChl, KaK MNPaBUJIO, AOJKHBI MOJHOCTBK) MPOPE3aTb BOAOHOCHBIE TMOPOAbI H
3arJiyOJIIThCS B BOAOYIIOPHBIE TTIOPOJIbl HA TIYOHHY, ONPEACIIeMYI0 XapaKTepPOM KOHTaKTHOMN
30HBI, COCTOSSHUEM BOJIOYIOPHBIX MOPOA U JIEUCTBYIOILIUM HAIIOPOM Ha 3aBECY, HO HE MEHEE
yeM Ha 1| M Ipu XOPOIIO BBIPAKEHHOU I'PAHULIE CIIOEB.

[IpyuMeHEeHHEe HECOBEPILICHHBIX (HE OOXOMSAIMX A0 BOAOYNOpa) 3aBeC OOJKHO ObITh
00OCHOBAHO (PUIBTPALIMOHHBIMH U TEXHUKO-3KOHOMHUYECKUMHU PACYETAMU.

6.4 Ilpu npoEKTUPOBAHUM MPOTUBOPUIBTPALIMOHHBIX 3aBEC HEOOXOAUMO OOOCHOBBIBATH
pacyeTtaMu (PUIbTPALMOHHYK) YCTOMYMBOCTb 3aBEChl, €€ COXPAaHHOCTb (OPOYHOCTb) Ha
NPOTSKEHUHU BCErO0 MPOEKTHOTO CPOKA CIYKOBI M YCTOMYMBOCTh BOCIIPMHUMAIOIIETO HAMIOP
Ha 3aBE€CY MacCHUBa F'OPHBIX MOPOI.

6.5 llpuToKM NMOA3EMHBIX BOJ YEPE3 3aBECY, MTOBECACHHYIO 0O BOJAOYMIOpPA, HOIYCKAECTCS
OTpeaesaTh O (hOpMyJIaM PEKOMEHAYEMOr0 NPUIOKeHUsT b UCXO0/s U3 BeJIMUUHbBI Iepenana
Harmopa ¢ BEPXOBOM M HU30BOM CTOPOH NOPOTUBOPUIBTPALIMOHHON 3aBeCbl Hg, M
OIpenesisieMoro 1no GopmyiJe:

)
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H.=t1, (3)

rae f; - TOJIMUHA TPOTUBO(MIBTPALIUOHHOM 3aBECHI, M;
[, - IonmyCcKaembl TPaJuE€HT HAIoOpa Ha 3aBECy, OMNPEACIACMbIM, KaK MNPABUIJIO, MO
SKCIIEPUMEHTAJIbHBIM JAHHBIM.

[Ipu CJIOKHBIX THAPOTEOJOTHUECKUX YCJIOBUSIX IJIOMIAAKU CTPOUTEIbCTBA WM CJIOXKHBIX
OYepTaHMUSX BbIPAOOTOK IapaMeTpbl (PUIBTPALMOHHOIO IIOTOKA CJIEAYeT OIpeaesTh
9KCIIEPUMEHTAIbHBIM IyTEM, pacuyeTaMH C IMIPHUMEHEHHEM HUHXKEHEePHO-PACUYETHBIX MPOrpamMm
1 IPOTPAMMHBIX KOMIUIEKCOB HUJIH MOJACIUPOBAHUEM.

OuIbTPAaLMOHHBIE  PACUETbI  3aBEC  CIEAyeT YTOYHATH MO JAaHHBIM  OIIBITHO-
MPOM3BOACTBEHHBIX padboT (cM. 1. 3.6).

B OpoOeKTHOM JOKYMEHTALlMM CJIeAyeT IpeayCMaTpuBaTh IPUEM MNOA3EMHBIX BOJ,
PUIBTPYIOLIUXCS qgepes 3aBECY, BHYTPUKAPbEPHBIMHU (BHYTPUILIAXTHBIMH )
BOJAOIIOHU3UTEJIbHBIMU YCTPONCTBAMU U BOJIOCTOKAMU.

6.6 Jlns HaOmromeHHI 3a MepenajoM Hamopa HAa 3aBece B MOPOEKTE CleayeT
npeayCMaTPUBATh YCTPOMCTBO NbE30OMETPUUECKUX CKBAXKMH C 00EUX CTOPOH 3aBECHI.

CBalinbie, TPAHIIEHHBbIE, TOHKHE HIeJIeBbI¢ U I'PYHTOLEMEHTHbIE 3aBeChI

6.7 C(BauHbIC, TPAHLICHHBIC, TOHKHE WIECJECBbIE U TI'PYHTOLEMEHTHBIC 3aBEChl CICAYET
IPOEKTUPOBATh B BUJIE€ KOHTYPHBIX U JMHEHHBIX CXE€M, KaK MNPaBUJIO, AJISl 3aLUThl OTKPBITHIX
BbIPAOOTOK OT NPUTOKA MOA3EMHbBIX BOJI.

6.8 CBaliHble 3aBeChl U3 MEPECEKAIOIINXCS OypOHAOUBHBIX CBail (OypOCEKYIIUXCsl CBail)
clenyeT MpeayCMaTPUBATh B HECKAJIbHBIX TOPHBIX IOPOJAaX, B TOM YHCIE COASPKaIUX
KPYITHOOOJOMOYHbIE BKJIFOUEHMS, HA IIIyouHy a0 40-50 M.

bypoHaOuBHbBIE CBau AJis 3aBeC clieayer mnpeaycMmarpuBaTth auamerpom 0.5-1,0 M u3
TBEPACIOIMX MaTepuaaoB (O€TOHA UJIU MIMHOLIEMEHTHOI'O PacTBOpa).

6.9 PaccrosiHMe MeXay LEeHTpaMHu OypOCEKyIIUXCs (IepeCeKaroluXcsi) CBail 3aBEChI
cnenyet npuHumatb He Oonee 0,7 - 0,8 nuamerpa CBak.

PacyeTHasi TOJIIIMHA 3aBeChbl U3 OYPOCEKYIIUXCS CBAaM IPUHHUMAETCS MO TOJIIIUHE Ha
CTBIKE CBaU.

6.10 Ilpu HamnexamemM OOOCHOBAHMU MJOIYCKAETCS YCTPOMCTBO CBAaMHOM 3aBEChl U3
MPUMBIKAIOIIUX OJIHA K APYroM OypOHAOMBHBIX CBAaM MJIU C 3a30paMM MEKIy HUMHU B CBETY,
Opyu STOM JJIs TepMETH3allMM 3aBEChbl MEXAYy CMEXKHBbIMA OypOHAaOMBHBIMHU CBasiIMU
HeoOXOOUMO BBINOJIHATL JIOKAJIbHbIE T'PYHTOLIEMEHTHBIE CBAad METOJIOM CTPYHHOMU
[IEMEHTALUU I'PYHTOB (Jet-grouting TEXHOIOT U ).

Jlns mombopa mapaMeTpOB TEXHOJOTHMU  YCTPOMCTBA  JIOKAJBbHBIX  (OJMHOYHBIX)
IPYHTOLIEMEHTHbIX CBAaMl METOAOM CTPYMHOM LeMeHTauuu TpyHTOB (Jet-grouting
TEXHOJIOTHsI) HEOOXOAUMO, KaK IPABUJIO, OPTaHU30BbIBATH ONBITHBIE YUYACTKH.

B nmo0OOM ciydae CBailiHbIE€ 3aBEChbI, HA3HAYAEMbIE€ B MPOEKTHOM NOKYMEHTALIUMU, JOJIKHBI
ObITh CIJIOIIHBIMU IO (DPOHTY U I'TyOHHE.

PacdeTHast TOJMHA CBAMHOM 3aBE€Chl IPUHUMAETCS MO HAMMEHbIIEH TOJIIIHUHE HA CTHIKE
OypoHAaOMBHOM U IPYHTOLIEMEHTHOM CBaii.

[Ipy OOHOPSIAHOM YCTPONCTBE 3aBEChl M3 CONMPHUKACAIOIIUXCS OypOHAOMBHBIX CBall HWJIH
CBall PaCHOJIOKEHHBIX C 3a30POM, I'PYHTOLIEMEHTHBIE CBAaU HEOOXOAUMO PacriojaraTb MEXKIy
OypOHAaOMBHBIMU CBAsIMU C HAIIOPHOM CTOPOHBI 3aBECHI.

6.11 TpaHinerHble CEKIIMOHHBIE W HENPEPBIBHBIE 3aBECHI CIECAYET IPOECKTUPOBATHL B
HECKAJbHbIX TOPHBIX MOPOaax 0e3 KPpynmHOOOJOMOYHBIX BKJIKOUYEHUU riyOuHON A0 40-50 M C
NPUMEHEHHEM B Ka4eCTBE 3aIlOJHUTESI TPaHILEeU TBEPACHLIUX (OeTOHA, MIMHOLEMEHTHOIO
pacTBOPA) U HETBEPACKOIMX MaTepHaNOB (TJIUHBIL, 3arIMHU3UPOBAHHOTO I'PYHTA )

24



CII xx.13330.2011

6.12 TommuuHy TpaHIIEWHBIX 3aBEC AONYCKAETCS NpUHUMATH B rnpenenax 0,.5-1,0 M npu
MCIOJb30BAHUU CIIELMAJIBHOTO 00OpyaoBaHuss U A0 2,0-2.5 M - mpu HUCIOJb30BaHUU
3eMJIEPOMHBIX MAIIIMH OOIIEro Ha3HAYSHUS.

6.13 Ilpu npoekTUpOBAHUH ClEOyeT MpeayCMaTPpUBaTh Pa3padOTKy TpaHIIEH U OypeHUe
CKBAXXUH JJII TPAHIIEUHBIX U CBAWHBIX 3aBE€C, KAK MPaBUJIO, IOJ 3allUTOU TJIHHHUCTOTO
pacTBOpa, OOECIEeUYUBAIOIIEr0 YCTOMYMBOCTb CT€H OT OOpYILIEHUSI U YAOBJIETBOPSIOILETO
TpedboBanusim CII1 45.13330.2010.

6.14 Jlna nOpuroToBJIEHUS T[JUHUCTBIX PAacCTBOPOB CJIEAYET NOPEeayCMaTPHUBATH, Kak
NpaBUJIO, OCHTOHUTOBBLIC TJIMHBbI, INPHU HX OTCYTCTBUM - MECTHbIC, HMECIOIIHE YHCIO
NJaCTUYHOCTH He MeHee 0,2, ¢ coaepkaHueM JacTull pasMepoM kpynHee 0,05 MM - He OoJee
10 % u meapue 0,005 mMm - He meHee 30 % no macce. JlonyckaeTcs npeayCcMaTpuBaTh CMECH
OEHTOHUTOBBIX U MECTHBIX TI'JIMH.

[IpurogHOCTp MECTHBIX T[JIMH JOJKHA ObITh  IOATBEp)KIAE€HAa  JIaDOPATOPHBIMHU
UCTBITAHUAMHU TJIMHUCTBIX PACTBOPOB.

Boma i TIMHUCTBIX PACTBOPOB HE JIOJKHA BBI3bIBATH HMX KOATYIIOUK W JOJDKHA
YIOBJIETBOPSATh TEXHUUECKUM TPEOOBAHUSAM MPUTOTOBJIEHUSI O€TOHA.

6.15 Tonkue 1meneBbie 3aBechl (5-20 cM), ycTpaumBaeMble NyTeM 3aIlOJHEHUS
TBEPACIOIIMM MaTepuajoM (TJIMHOLIEMEHTHBIM pPacTBOPOM) IeaHd, OOpa30BAaHHON C
MOMOILUBI)  IUIOCKOIO  METAJUIMYECKOrO  3JIEMEHTAa WU  BOAAHOW  CTPYH, CJIEAYET
NpeayCMaTPpUBaTh B MECUAHbIX M TJIMHUCTBIX TOPHBIX MOpojaax 0€3 KPymHOOOJIOMOYHBIX
BKJIFOUEHHUM Ha riyOouHy a0 20 M.

6.16 B npoexkTHON JOKYMEHTALMU CIEAYET NMPEAYCMATPUBATD M1JIsi CBAUHBIX, TPAHIIECHHBIX
M TOHKHUX II€JIE€BbIX 3aBE€C MATEPHUAJIbI, YIOBJICTBOPSIOMIUE CIAECAYIOIUM TP €OOBAHUSIM:

- 0eTOH - MNOABMKHOCTbL 16-20 cM (IO oOcaake CTaHAAPTHOrO KOHYyCa), KJIacC IIO
MPOYHOCTH Ha CxxaTtue He Huke B15; Mapka mo BOAONIPOHULIAEMOCTH HE HUKE W2, Mapka Io
MOPO30CTOUKOCTH HE HUXKe FS0;

- TJIMHOLEMEHTHBI pPacTBOp - IUIOTHOCTH 1,5 - 1,7 r/cM’; TIPOYHOCTH HA CHKATHE
3aTBepAeBIIEero pacTeopa He Hike 1,5 MITa (15 kre/cM®); BBIXOI KaMHs IIPH 3aTBEPACHIH He
menee 98 %; crabuibHOCTh He Oonee 0,5 r/cM’; mokasarenb pacljblBa - B Mpeaenax,
MO3BOJISIFOLIUX BECTH MEPEKAUYKY €r0 OT PACTBOPHOIO y3Jia K MECTY VKJIAAKH,

- TJIMHA - OPEHUMYIIECTBEHHO KOMOBOM CTPYKTYpPbI (pa3mMep kKoMbeB OoT 10 cm go 1/3
[IUPUHBI TPAHILIEH ); KOHCUCTEHLIUS OT TBEPAOU 0 TYTrOIUIACTUYHOM,

- 3arJIMHU3UPOBAHHBIM TPYHT (rPyHT, pa3paOdOoTaHHbIM (IO NPOXOJAKE TpPAHIIEH H
OOOraleHHbIM TJIUHUCTBIM PAacTBOPOM) - colepskaHue (MO MaccCe) TIIMHUCTBIX YacTHLl C
PAaBHOMEPHBIM HX pacOpeacjieHueM II0 BCeMy 00beMy cmecu - He MeHee 10-15 %;
KOHCUCTEHIIMS, 00eCIeUnBarOIasl KAUECTBEHHYIO YKJIAAKY €r0 B TPAHIICH).

KoahpuueHT punbTpanyy TBEPACIOINX 1 MIACTUYHBIX 3al0JHHUTENCH 3aBeC HE JOKEH
npeBbimath 0,005 m/cyT. I'paaueHThl Hamopa Ha 3aBeCy MPU OTCYTCTBUU CIHELHANbHBIX

3KCNEPHUMEHTAJIbHBIX JAHHBIX JOMYCKACTC NMPUHUMATD IO TadJI. 2.
Taoauma 2

Marepuan Tena IpoTHBO(DHIBTPALIMOHHON 3aBECHI JOMyCKAEMBIH I'PAJHCHT HAIIOPA
TBepacrommu:
TJIHHOLICMCHTHBIA PACTBOP 100
OCTOH 105
Hersepacrommum:
3arTHHU3HPOBAHHBIA TPYHT 20
KOMOBAs IIHHA 30
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6.17 I pyHTOLIEMEHTHBIE 3aBECHI, BBIMTOJIHAEMbIE METOAOM CTPYMHOU LIEMEHTALIUU IPYHTOB

(Jet-grouting TEXHOJIOTHS) CAEAYET MPEAyCMATPUBATh B HECKAJIbHBIX I'PYHTaX, B TOM UMCJE
CoZiepKalMX KPYITHOOOJIOMOYHbIE BKJIKOUEHUs, HA T1youny 10 40-50 M.

6.18 | pyHTOUEMEHTHBIE 3aBE€Chl U3 IPYHTOLEMEHTHBIX CBAM MOTYT IIPOEKTUPOBATHCS
OJHOPSIAHBIMH MJIM MHOTOPSAHbBIMH. B MHOropsigHbIX 3aBecax CBau HEOOXOIHUMO
pacnojiaraTb B IIaXMaTHOM (COTOBOM) mnopsiake. TONIMHA TPYHTOLIEMEHTHOM 3aBECHI
oTpeaensieTcs PUIbTPALUOHHBIMUA pacyeTaMu ¢ TPEOOBaHUSIMHU I1. 6.22.

6.19 PaccrosiHue Mexay neHTpamMu rpyHTOLEMEHTHBIX CBAU 3aBECHI CJIEAYET IMIPUHUMATH
He Oosiee 0,7 - 0,75 nuameTrpa CBail IpU OJHOPSIAHOM HX PACIOJOKeHUH U He Oosiee 0.85
nyaMeTrpa CBalli OpHM  MHOIOpsifHOM. B OpOEKTHOW AOKYMEHTAalUud HEeOoOXOIHUMO
NpeayCMaTPUBATh TAKyI CETKY PACIOJIOKEHHUS] IPYHTOLIEMEHTHBIX CBaM, YTO Obl OOECIIEUUTh
CIUJIOLIHOCTh IPYHTOLIEMEHTHOI'O KaMHS 3aBECHI B IIJIAHE.

6.20 JluamMeTrp, mar rpyHTOLUEMEHTHBIX CBAU, TEXHOJIOTU UX YCTPOUCTBA ONPEACIAICTCS B
NPOEKTHOMN JOKYMEHTAIMU U KOPPEKTUPYETCS MO Pe3yabTaTaM OMBITHBIX PadoT.

6.21 MeTonoM  CTPYHMHOM  LIEMEHTALMEU TPYHTOB  BO3MOXKHO  YCTPOMCTBO
TOPU3OHTAJIbHBIX MNPOTHBOMUIBTPALUOHHBIX 3aBE€C, MO3BOIKOINMX HM30€XKaTh IPUTOKA
NOA3EMHBIX BOJ B OTKPBIThIE BbLIPAOOTKH 4YEpEe3 HUX OHO, IPU STOM, MO MEPUMETPY
BHIPAOOTKH HEOOXOAUMO MOPEeAyCMAaTPUBATh KOHTYPHBbIE BOJAO3ALIUTHBIE MEPOIIPUSITHS:
BOJONOHMKEHHE, TMPOTUBOPUIBTPALIMOHHBIE BEPTHKAJbHbIC 3aBeChbl M T.M. llpuMeHeHue
MTAHHOTO METOIA JOJIKHO OBITh YKOHOMHUYECKH OOOCHOBAHO.

6.22 JKecTkue 3aBeCbl M3 TBEPACHOIIMX MATEPUAJIOB AOJLKHBI ObITh PACCUUTAHbI HA
YCUJIUSL OT BO3AECUCTBUSI T'HAPOCTATUUECKOrO HABJICHUS KaK IUINTA HA YOPYrOM OCHOBAHHUMU C
M3MEHSIFOILIUMCS O TIyOuHE KO3 (PULIMEHTOM MOCTEJIH.

6.23 Ilpu COOTBETCTBYIOILIEM OOOCHOBAHHHM B KaueCTBE IPOTUBOPUIBTPALIMOHHOTO
MaTepuaia 3aBe€C JOMYCKAETCH MPEeAyCMAaTPUBATh CUHTETUYECKYIO JIEHKY, VKIIAIBIBAEMYIO U3
OTAEJbHBIX MOJIOC C HU30BOU CTOPOHBI TPAHIIEH.

B mnpoekte 3aBeCbl C NPUMEHEHUEM IUIEHKHU CIEOyEeT MNPEayCMaTPHUBATH T'PYHTOBBLIN
3aIOJIHUTENb, HE COAEPIKALUU BKJIIFOYEHUHN C OCTPBIMHU YIJIAMU, U €r0 YKIAAKy C IPUHATHEM
MEP NPOTUB MOBPEKIACHUS TIICHKU.

6.24 B npoeKTHOM NOKYMEHTAlUHM HEOOXOAUMO MPEeayCMAaTPUBATh KOHTPOJb KAaueCTBa
MaTepuajoB WU padOT, KOHTPOJb  MOPABUJBHOCTA  TI'€OMETPUYUECKUX  PA3ZMEPOB
pazpadaTbiBaeMOM TpaHileu (Iejin), €€ BEPTHUKAJIbHOCTH, a Takke CIUJIOIIHOCTU U
CONPSIKEHUS ¢ BOAOYIIOPOM C NPUMEHEHUEM reO(pU3NIECKUX U IPYTUX METOIOB.

6.25 IlpoTuBo(pUNBTPALIMOHHBIE CBOMCTBA 3aBEChl ONPEACISIOTCA MCCICIOBAHUEM
BOJONPOHHULIAEMOCTH O0OPa3LOB, BbIOYyPUBAEMbIX M3 TEJIa 3aBEChl, © HA OCHOBAHUHU JIAHHBIX
HAOMIOAEHUN 34 MNbE30OMETPUUYECKUMH CKBAa)XKMHAMH Yy BEPXOBOM (HAMOPHOI) U HU3OBOIM
rPaHEUN 3aBECHI.

NHbeKIHOHHBIE 3ABeChI

6.26 HMHBEKIMOHHBIE 3aBECHI (TAMIIOHAXK TOPHBIX MOPOJ) CIAEAYET NPeayCMaTpUBaTh AJIs
3aIUTbl BEPTHUKAJIbHBIX, HAKJOHHBIX W TOPH30HTAJbHBIX MOA3EMHBIX BbLIPAOOTOK OT
MOJA3EMHBIX BOJ.

[Ipu HazanexxalmeM OOOCHOBAHUHM AOMYCKAETCS MPEAyCMATPUBATh MHBEKIUOHHBIC 3aBECHI
(IJMHEMHbIE M KOHTYPHbIE) AJIs 3aLUThI OT MOA3E€MHBIX BOJ OTKPbITBIX TOPHBIX BEIPAOOTOK.

B 3aBUCHUMOCTH OT T€OJOTMYECKUX U THAPOr€OJOTMUYECKUX VYCIOBUU 3aJICraHMs
BOJOHOCHBIX MOPOJ JOMNYCKAETCS MPOEKTUPOBATh MHBEKLIMOHHBIE 3aBE€Chl B COUETAHUU CO
CBAUHBIMU WUJIH TPAHIIECHHBIMU.

JlonyckaeTcst npeayCcMaTpuBaTh UHBEKIIUOHHBIE 3ABECHI JJIS 3aKPEIJICHUS] TOPHBIX ITOPO
1 MPUJIAHUS UM BOJOHENPOHUIIAEMOCTH HAa OTACJIbHBIX yYaCTKaX FOPHBIX BIPAOOTOK.
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6.27 llpu npoexTupOBaHUU CIEAYET MPEAYCMATPUBATE YCTPOUCTBO MHBEKLIMOHHBIX 3aBEC
M TAMIIOHA)XX TOPHbIX IIOPOJ Ha OTHAEJbHBIX Yy4YacTKaxX BbIPAOOTOK C IPHUMEHEHHEM
[IEMEHTALUH, TIIMHU3ALUNA, CMOJIM3AIUH U CUITUKATHU3AL[UU.

6.28 IlemeHTanMlO (UHBEKIUIO LEMEHTHBIX, TJIMHOLEMEHTHbIX U TJIMHOL[EMEHTHO-
MeCYaHbIX PACTBOPOB), KaK MPABUIO, CAEAYET MPUMEHSITh AJIsl YCTPONCTBA 3aBEC B CKAJIbHbIX
TPEILIMHOBATBIX MOPOJAAX C packpbiTueM TpewunH cBbime 0,10 MM, CBOOOAHBIX OT
3al0JIHEHUA WA K€ 3alOJIHEHHBIX JIEFKO IOAAAIOLIMMUCA IIPOMBIBKE BTOPUYHBIMU
MaTepuajgaMu, TIPU CKOPOCTH IBHXKEHHUS MOA3EMHBIX BOJ IO TpemuHaM He 0osee 600 m/CyT.
[Ipu OoJbled CKOPOCTU INMPUMEHEHHE LIEMEHTALUN AOJKHO ObIThb OOOCHOBAHO OIIBITHBIM
MYTEM.

JlonyckaeTcsa npeaycMarpuBaTh NPUMEHEHHUE LEMEHTALMA B IPABUHMHO-TAJICYHUKOBBIX U
MEeCYaHbIX BOJOHOCHBIX NOPOAaX ¢ KOAPpPULIHEHTOM (PUIbTpaluu CBbIle SO M/CyT.

6.29 BriOOp cocTaBa U KOHCUCTEHLMH PACTBOpPA IPH LEMEHTALIMM CJIEAYET IMIPOU3BOIUTH
B 3aBUCUMOCTH OT HA3HAYCHUS] WHBEKLIHUOHHOW 3aBEChbl, COCTOSAHUA W WHXECHEPHO-
r€OJIOTUYECKUX CBOUCTB 3aKPEIJISIEMbBIX MOPOMI, UX TPELIUHOBATOCTH U 3aKaAPCTOBAHHOCTH, a
TAKIKE€ XUMHUYECKOTO COCTaBa MOA3EMHBIX BOI.

6.30 Jlna npuroTtoBJIEHUs  LIEMEHTHBIX PAaCTBOPOB  CHEAYET MPEAyCMATPUBATD
nopTiaaHaueMeHT Mapku He Huke 300. JlomyckaeTcss MCIOJb30BaHUE CYJIb(PAaTOCTOUKOTO
LEMEHTA, LUJIAKOMOPTIaHAUEMEHTa W TaMIIOHAKHOTO mnoptaanaueMenrta. llpu nHannuuwu
ArPECCUBHBIX BOJ CJIEAYET TMPEayCMaTpUBaTh LEMEHTBI, CTOUKWE I10 OTHOLUEHUK K
MOJ3€MHbBIM BOJAM.

6.31 I nuHMU3aLUIO (MHBEKIUK TTMHOCHUJIMKATHBIX PACTBOPOB) CIEAYET NMPEAyCMaTPUBATD
B CJy4dasix, KOrja LUeMEHTalusl HEOKOHOMHWYHA WM HEHAJAECKHA U3-3a HAJIU4YUsl arpeCCUBHBIX
BOJ, CIIOCOOHBIX KOPPOJAUPOBATD LIEMEHT.

6.32 Cwmonm3anur (MHBEKIHUI) PACTBOPOB CHHTETHYECKUX CMOJ C OTBEPAUTEIIEM )
clenyeT mpeayCMaTpUBaTh ISl YCTPOMCTBA 3aBEC B MECUYAHBIX MOPOAaxX ¢ KO3(PPuIreHTaMu
dunprpanuun 0,2-50 M/CyT W B CKaJIbHbIX TOHKOTPEIIMHOBATBIX W MOPHUCTBIX TOPHBIX
opoaax.

6.33 Cunukatuzauuo (MHBEKLIHKO ABYX WM OJHOTO XMMHUYECKHX PAaCTBOPOB) CIEAYET
npeaycMaTpuBaTh JJIsi YCTPOMCTBA 3aBE€C B Ie€CUaHbIX nopopax. llpu 3ToM B meckax C
koa(ppunuentamu  puiabTpauuu  2-80 M/CyT CclieAyeT MNpeaycMaTpUBaThb IOOYEPEIHO
HAarHETaHUE B MOPHBI MOPOJ PACTBOPOB CUJIMKATA HATPUS U XJOPUCTOTO KaJIbLMs, B MEJIKHUX
neckax ¢ kodppumuenrom punprpauuu 0.5-2.0 M/CyT - OQHOTO pacTBOpa CUJIIUKATa HATPHS C
no0aBkol pochopHOl UK KpeMHEPTOPUCTO-BOAOPOAHOM KHUCIIOTHI.

6.34 Jlonyckaercss mnpeaycMaTpuBaTh KOMOMHMPOBAHHOE MNPHUMEHEHHE L€MEHTAaLUHU,
JIMHA3ALUNUN, CMOJIM3aLUU U CUJIUKATU3ALIUH.

6.35 JlonyckaeMbli T'paadeHT Hamnopa |, Ha MWHBEKUHMOHHYK) 3aBECYy U €€
GUIBTPALIMOHHYK) XapaKTEPUCTUKY MNPH OTCYTCTBUH CIELHAJIbHBIX 3KCHECPUMEHTAIbHBIX
NAHHBIX JOIYCKAE€TCS NPUHUMATh B 3aBUCUMOCTH OT 3aJaBa€MOH B IIPOEKTE BEJIUYUHDI
YAEJBHOTO BOAOMNOTIJIOLICHMSI 3aKpeIUIIeMbIX TOPHbIX MmOpoa corjacHo tpedosanui CII
23.13330.2011.

6.36 BrniOOp pacCTOsSIHUS MEXKAY CKBAXXKMHAMHU (IIar CKBAXKHWH) WHBEKIIMOHHOM 3aBECHI
ciaenyeT MOPOM3BOAUTHL H3 YCJIOBUSI OOECHEUEHHs] €€ CIUIOIIHOCTH W YCTAaHOBJIEHHON B
NPOEKTE MJIOTHOCTH (OMYCTUMOM BEJIUYHHBI YASJIbHOIO BOJAOIOIIOIIEHUS U KO3 (DUIIUEHTA
¢uabTpaLuu TeJIa 3aBECHI).

OnTUMAJIbHOE PACCTOSIHUE MEXKIY CKBAXKMHAMH, KaK TMPAaBUJIO, CJEAYET OMNPEACATh Ha
OCHOBAHHM OMNbITHBIX pPadoT. IIpu OTCYTCTBUM OMNBITHBIX AAHHBIX PACCTOSIHUE MEXKIY
CKBOKUHAMHU JOMYCKACTCSA ONPENEHATh HUCXOIs W3 BEJIUYUHBI paguyca pacnpoCTpaHEHUS
MHBELUPYEMOTO PACTBOPA Tjp, BBIYUCISIEMOTO 110 (popMyIie:
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) \/ q,
P\ rhoae (4)

IIe ¢, - PACXOJ PACTBOPA, HATHETAEMOT'O B CKBAYKHHY, M /4

{ - OPOAOJIKUTENIPHOCTh HATHETAHUS PaCTBOPA B CKBAXKUHY, Y,

Ny, - TOJIIHWHA COOS 3aKPEIUIIEMOrO I'PYHTA, M;

d. - KOO(PPUIIMEHT HEPAaBHOMEPHOCTH PaCIPOCTPAHEHUS TPEIUH U TTOP B TOPHOMU MOPOE,

e - KOO(P(PUIIMEHT MOPUCTOCTH TOPHBIX MOPOJ MOJYUYEHHBIM MO (opmyne (4) 3HaAUECHUS
HEOOXOAUMO YTOYHSTH IPHU MPOBEACHUHN OINBITHO-MIPOU3BOACTBEHHBIX padOT

6.37 Ilpu mnpoeKkTHPOBAHUHU 3aBECHI CIEAYET YCTAHABIMBATH OYEPEAHOCTb OypeHHs H
MHBECLIUPOBAHUS CKBAXXHUH B Py MO METOAY MHOCIEIOBATEILHOIO COJIMXKEHHUS, pacroJaras
CKBAKUHBI TEPBOU OYEPEAM HA PACCTOSIHUM, MCKJIIOYAKOIIEM HX CBsi3b MO TPEILIMHAM B
MPOLIECCE HArCHETAHUS PacTBOPA.

6.38 YCTpPONCTBO UHBEKLMOHHBIX 3aBEC CJIEAYET IPEAyCMATPUBATh C MOBEPXHOCTU WU
M3 TOPHBIX BHIPAOOTOK.

6.39 HanpasneHue (yroj HakJIOHA) CKBAXKUH CJIEAYET 33a7aBaTh C YUYETOM II€pEeCEUCHUS
HauOOJbIIEr0 4YUCJa IPeoOdafarolluXx  BOAOOPOBOASINMX TPEIMIMH W KOHTAKTOB
HaIJIaCTOBAHUMU.

6.40 Jluamerpnl OYypOBBIX CKBaXXMH IIPU BBIOpAHHOM criocode OypeHus ciemyeT
Ha3Ha4aTh B COOTBETCTBUM C UX IIYOMHOH, COCTABOM U CTPOCHHUEM MPOXOAUMBIX MOPOA, a
TaKXKE€ C Y4ETOM OO€CIEeUeHHUs] IPONyCka TpeOyeMbIX pPacxOJOB BOAbl M HAarHETAEMbIX
PacTBOPOB.

JlnaMeTphl CKBAXXKUH JAOMNYCKAETCA HasHaydaTh B Ipenenax 42-91 MM, a npu 3an0JHEHUU
KPYITHBIX TMOJIOCTEN U MYCTOT BA3KUMU pacTBOpamMu - 91-110 mwm.

6.41 B necuaHbIx mopojaax BMECTO OypeHHs CKBAaKMH AOMNYCKAETCs MPEAyCMaTPUBATH
3a0MBKY Iep(POPUPOBAHHBIX UHBEKTOPOB C MPEAEIbHON TJIIYyOMHOW mOrpyxkeHus 12-15 m.
[Iorpy:xkeHue MHbEKTOPOB Ha OOJIbLIYIO I'IyOUHY CIEAyeT IpeayCMaTpUBaTh B IPOOYpPEHHbIE
CKBA>KUHBI.

6.42 1lpu npOEKTUPOBAHUU UHBEKIIMOHHBIX 3aABEC JABJICHUE UHBELUPYEMBIX PAaCTBOPOB,
Kak TPaBUJIO, CJeayeT YCTaHABJWBATh IO AAHHBIM ONBITHBIX PadoT. IIpu mx OTCyTCTBUH
NOIYCKAE€TCsd YyCTAaHABJIWBATL [ABJICHUE HA OCHOBAHUU [JAHHBIX BBIMOJHEHUS 3aBEC B
AHAJIOTUYHBIX YCIOBUSX.

B nmpOE€KTHOM AOKYMEHTALIUM CJIEAYET MPEAyCMaTPUBATh HEOOXOAUMbBIE MEPOIPUSATHS JJIS
peJOTBPALLEHUS TPOPLIBOB HArHETAEMBIX PACTBOPOB HA IMOBEPXHOCTH 3€MJIU UJIU B TOPHBIE
BbIPAOOTKH.

6.43 Ilpu NpOEKTHPOBAHUN MHBEKLIMOHHBIX 3aBE€C KPOME HACTOSIIHUX HOPM HEOOXOAUMO
coomomate TpedoBanus CHull 3.02.03-84.

JIbponopoaHbie 3aBeChbl (OrpaskKaeHMs )

6.44 JlbgonmopoaHbI€ 3aBECHI, BBIMOJHIEMBIE MYTEM HCKYCCTBEHHOTO 3aMOpPaKHUBAH U
FOPHBIX IIOPOA, CJEAyeT MNOpeayCMaTpuBaTh MAJs 3al[UMThl MNOA3EMHBIX (BEPTHUKAIbHBIX,
TOPU30OHTAJIbHBIX U HAKJIOHHBIX) FTOPHBIX BbIPAOOTOK B MEPUOA UX MPOXOAKH B HECKAJIbHBIX
HEYCTONYUBBIX U TPEILUHOBATHIX CKAJIbHBIX BOJOHOCHBIX I'OPHBIX MMOPOAaX.

[Ipy HamuexameM  OOOCHOBAHHUM  JIONYCKACTCS  MPEAyCMATpUBATh NPUMEHEHUE
JIbAONOPOAHBIX 3aBEC JJISl 3AIMThI OTKPBITHIX BhIPAOOTOK Ha MEPUO pa3pabdOTKHU.

6.45 | paHuLbl NPUMEHUMOCTH 3aMOPAKUBAHUA TOPHBLIX IOPOI CJIEAYET ONPEACHATH
pacyeToOM B 3aBHCHUMOCTH OT CKOPOCTH (PUIbTpALlUM, TeMOepaTypbl M CTEICHH
MHUHEPAJIN3aAUNA MOA3EMHBIX BOJ U TEXHOJIOTUH 3aMOPaKUBAHUS.

6.46 JlbpomnopoaHble 3aBeChbl JOJIKHBI OBITh MOJHOCTBIO 3aMKHYTBIMU U 3ariyOIsiTbCs B
YCTOUYUBBIE BOAOYIIOPHBIE TTOPOIBI.
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6.47 ToyuuAy JbAOTIOPOAHOMN 3ABECHI CJIEAYET ONPENAEIATh CTATUYECKUMHU pPacueTaMU B
3aBUCUMOCTH OT €€ Ha3HaueHus, (POPMbI U pa3MEepPOB BbIPAOOTKH B IJIAHE, TJIyOUHBI, a TAKKE
MPOYHOCTHBIX XaPAKTEPUCTUK 3aMOPOKEHHBIX MOPOI.

6.48 Temneparypy JbOOIIOPOAHOU 3aBECHI M PACCTOSSHUE MEXKAY 3aMOPaXKHUBAIOIUMHU
CKBAXKMHAMHU CJIEAYET YCTAHABJIMBATH HA OCHOBAHWM ONBITHBLIX HaHHBIX. [lpu oTCcyTcTBUH
OMNBITHBIX JAHHBIX JONYCKAETCS MPUHUMATD.

- CPEOHIOK TEMIIEPATYPY JIbAONOPOAHOH 3aBechl - B mpeaenax 30-40 % temmneparypsl
XOJIOJOHOCUTES, LUPKYJIUPYIOLIETO B 3aMOPAKUBAKOIUX KOJOHKAX,

- pacCTOssHUE MEXIOYy 3aMOPAKUBANOIIMMH CKBAXXUHAMU NOPHU  OJHOPSAHOM  HX
PacCIiONIOKEHUH - B nipeaenax 1-1,5 M, Mexay psaaamMu rpu MHOTOPSAHOM PACIOJIOKEHUN - B
npenenax 2-3 m.

6.49 MOIWHOCTL XOJOAUIBHOU YCTAHOBKHU CJIEAYET ONPEACHATh TEMJIOTEXHHUYECKUMU
pacyeTaMu B 3aBUCUMOCTH OT IIPOEKTHOIO 00beMa JIbAOIIOPOJHOM 3aBECHI.

6.50 B NpOeKTHOM OOKYMEHTALMH CHCAYET IPEAYyCMATPUBATE MEPONPUATHS IIO0
KOHTPOJIKD 34 YPOBHEM TMOA3EMHBIX BOI, TEMIIEPATYPOU TOPHBIX MOPOA, a TaKXKe
CIUIOIITHOCTBI) U TOJIIUHOH JIbAOIOPOJHOH 3aBECHI.

6.51 Ilpu npoeKTHpOBAHUHU JbAOHOPOAHBIX 3aBEC KPOME HACTOSIIMX HOPM HEOOXOIUMO
coomonate Tpedosanust CHull 3.02.03-84 u BCH 189-78.

7 PeryaupoBaHue MOBEPXHOCTHOI0 CTOKA, BOAOOTBO/

7.1 llpu peryaupoBaHUH MOBEPXHOCTHOI'O CTOKA CJIEAYET NPEAYCMATPHUBATD:

- OTBOJ BOJbl C Kapbe€pHbIX U MO BO3MOXKHOCTM C IHAaXTHBIX IOJIEH BOJOTOKOB U
BOJIOE€MOB;

- OTPAXKICHUE KAPBEPHBIX U IIAXTHBIX IMOJIEH OT MOTAJaHUus B HUX BOABI C MPUJIETarOIIEH
TEPPUTOPHU;

- UCKJIFOUEHUE UJIM COKpallleHHe HH(UIbTPALMU ITOBEPXHOCTHBIX BOJI B TOPHbIE MOPObI B
30HE BJIMSIHUSI BOAOMNOHHU3UTEJIBHBIX CUCTEM M BOJOOTJIMBA U3 TOPHBIX BBIPAOOTOK, a TaKKe
OONBIINX CKOIUIEHHWH BOABI B IIOHMKEHHBIX ydacTKax peabeda B IIpenesiax IMaxXTHBIX
(KapbEePHBIX) MOJICH, B TOM YHMCJI€ B MyJIblaX CIABUXKEHHUS 3€MHOU MMOBEPXHOCTH;

- TIpeJOoTBpallleHHE pa3pylleHuss OOPTOB Kapbepa (pa3pes3a) W HaApPyIIEHUS B HEM
HOPMAJILHOTO  BEIEHMSI SKCIUTyaTallUOHHBIX pa0OT MOBEPXHOCTHHIMH BOJAMH M3
aTMOC(PEPHBIX OCAJIKOB, BBIMAJAIOIIUX HEMOCPEACTBEHHO Ha IUIOLIAAb OTKPBITOH
BbIPAOOTKH, TIOTEPh TEXHOJOTHUECKUX BOJ U JIP.

7.2 B npoexTHON AOKYMEHTALHUH CHUCTEMBbI PETryJIUPOBAHHS IMOBEPXHOCTHOIO CTOKA B
3aBUCUMOCTH OT MECTHBIX YCJIOBHUM CIEAYET IMNPEAyCMAaTPUBATh HArOPHbIE KAaHABHI,
OrpakaroIue AaMObl, MJIOTHHBI, BOJOCTOKH M BOA03a0OpBbI, COPSMIIEHHE U OTBOJ PEK B
HOBOE€ PYCJO, TMNPOTHBOPUIBTPALIMOHHYIO M3OJSILUIO pPycea B IIpeAesiax IIaXTHOTO
(KapbepHOTO) IO U Ha TPHUJIErarlield TepPUTOPUH, a Takke BOJOCTOKH, COPOCHBIE JTUHUU
M BOJOCOOPHHKHM B  OTKPBITBIX  BBIPAOOTKax, OOECIEYHUBAKOIINE COBMECTHO C
NPOEKTUPYEMbIMH MEPONPUITUIMH I10 3alUTe€ OT MNOJA3€MHBLIX BOJ OXpaHy TOPHBIX
BbIpAOOTOK OT BHE3ANHbIX MPOPHIBOB BOAbI U HEAOMYCTUMbBIX MNPUTOKOB H3 BOIHBIX
OOBEKTOB U B TO K€ BPEeMsl OXpaHy BOJHBIX OOBEKTOB, UMEKIUX HAPOIAHOXO3SIMCTBEHHOE
3Ha4YEHHUE, OT BPEAHOTO BJIMSIHHUS TOPHBIX BHIPAOOTOK.

7.3 O0eCneYeHHOCTb PACYETHBIX TUAPOJIOTO-METEOPOJOTHYECKUX XaPAKTEPUCTHUK IS
OPOCKTUPOBAHUS  THAPOTEXHUYECKUX  COOPYKEHHUM  CHUCTeM  3aIllUThl  JOJDKHA
YCTAaHABJIMBATBHCS OpraHU3alUe, YTBEPKAAIOIIEN TEXHUYECKOE 3a/IaHue,

7.4 OTka3 OT 3alIUThI MOA3EMHBIX TOPHBIX BBIPAOOTOK OT MOBEPXHOCTHBIX BOJ JOJIKEH
ObITb OOOCHOBAH.
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7.5 llpu npoeKTUPOBAHHUHU NOKAECBOU CETH B MPEACIaxX HArOPHbIX KAHAB KAPbEPHOTO UJIH
[IAXTHOTO TIIOJISI IIPUTOK MOXKIEBBIX BOJ CJHEAYET OIPEACHATbh IO METOAY NPEOECIIbHBIX
UHTEHCUBHOCTENU. llepuoa OQHOKPATHOrO MPEBBINICHUS PACYETHOU HWHTEHCUBHOCTH A0S
ClenyeT MPUHUMAaTh, KaK MPAaBUIO, PaBHBIM 5 rojaam, AJisi 0COO0 OTBETCTBEHHBIX OOBEKTOB
MJIM OINACHBIX B OTHOIIEHMH YCTOMYMBOCTH OOPTOB BBLIPAOOTOK (B Ciay4dasiX CIELHMAIbHO
OTOBOPEHHBIX B 3aJIaHMM HA NIPOEKTUPOBaHUE) - 10 rogam.

HaropHbi€ kaHaBbI CJIE€AYET MPOECKTUPOBATh U3 pacyeTa HA MAKCUMAJIbHBIU ITABOJIKOBBIU
pacxoj 00ecreueHHOCThIO 5 %.

KapbepHble BOAOCOOPHMKH M HACOCHBIE CTAHLIMHU CJIEAYET NPOEKTHPOBATb HUCXOIS U3
O0IIEro NpUTOKA K Kapbepy, ONpeaesieMOro No CyTOYHOMY CJIOK) OCAaAKOB, C MIEPHOJIOM €r0
OJHOKPATHOTO IMPEBBILLICHUS, KaK IIPABUJIO!

IS KAPbEPHBIX BOAOCOOPHUKOB - 5 JIET,

IJIs1 KAPbEPHBIX HACOCHBIX CTAHLUA - 4 MEC.

JI1s1 0cO00 OTBETCTBEHHBIX OOBEKTOB (B CIy4asX, CIELMAJIbHO OTOBOPEHHBIX B 3aJIaHUH
Ha MTPOEKTHPOBAHUE):

IS KAPbEPHBIX BOAOCOOPHUKOB - 10 JieT,

U1 KAPBbEPHBIX HACOCHBIX CTAHIIUU - 1 TOx.

7.6 Jlonyckaembie CKOPOCTU BOJBI B BOJAOCTOKAX CJI€AyeT Ha3HA4YaTb B 3aBUCUMOCTH OT
MaTepuaja KOHCTPYKLUMM BOJAOCTOKA TIIPU  MAKCHUMaJbHOM  MAaBOAKOBOM  PaCXOe
obecrieueHHOCThIO 5 %.

JIOTKM Ha OTKOCax CleayeT IPOEKTUPOBATH IPAMOYTOJBbHOIO, TParneueuaalbHOro WU
MOJIYKPYTJIOTO CEYECHUS C KPETUIEHUEM, UCKIIFOUArOIUM BO3MOXXHOCTh UX Pa3MbIBa JTUBHAMU
¢ obecnieueHHOCTBIO 5 %.

KaHaBbl, UCMOJB3YEMBIE B KAUYECTBE TPAHLIECUHOTO ApPEHAXa, CIECAYET MPOEKTHPOBATH C
MOJIOTUMH OTKOCaMu 0O€3 KPEIUIEHUsT WK ¢ KPEIMJICHUWEM OTKOCOB BOJONPOHHUIIAEMbIM
MaTepuaioMm (meppOopUPOBAHHBIC JKEJIC300€TOHHbIE MJIUThI, KAMEHHAsi HAOPOCKA U T.11.).

Ha KapbepHBIX Che37aX U CITyCKaX CHEAYET NMPEeaAyCMaTPUBATD JIOTKU-TIEPEXBATUUKHU CTOKA.
WX crnenyer nepexkpbiBaTh CTAIbHBIMHU PEIIETKAMHU, OJOITYCKAXONMUMHU IIPOE3] TPAHCIIOPTA.

7.7 Becb KapbepHbIM CTOK JOJKEH OBITh yjaajleH 3a MNpenesibl Kapbepa (paszpesa) C
MOMOIIbIO BOAOOTIMBA (CM. pazaen J). Eciu ycnoBus penbeda mo3BOJSAKOT, KAPbEPHBIM CTOK
MJIU 4aCTh €ro CJeayeT OTBOJAMTh CAMOTEKOM K MECTaM COpOca pyIHUYHbBIX BOJI.

7.8 BHeKapbepHbIE U BHELIAXTHBIE BOAOOTBOAALLIME YCTPOUCTBA AOIMYCKAETCS BBIMIOJIHATE
B BUJIC OTKPBIThIX KAHAB, JIOTKOB, O€3HAMOPHBIX U HAIIOPHBIX TPYOOIIPOBOIOB.

[Ipy DOPOEKTUPOBAHMM BHEKAPBEPHBIX M BHEUIAXTHBIX BOJOOTBOJSAIIMUX YCTPOMNCTB
CIICAYET MPEAyCMATPUBATD MEPONPUITHUA AJIsI NPEAOTBPALLECHUS NOANUTKHA MOA3€MHBIX BOJ B
npeneax 30Hbl BIUSHUS BOAOMNOHHU3UTEIBHBIX CUCTEM. 1IpyU HEBO3MOKHOCTH BBIIOJIHEHUS
YKa3aHHBIX  MEPOMPUATUU MPU  pacyeTe  BOIAOIMOHWIKEHHUS  CJIEAYET  YUYUTHLIBATH
NOMNOJHUTEJbHBIN IPUTOK MOA3EMHBIX BOJI, OOYCIOBJICHHBINA MOANUTKOM.

7.9 Jlos npeaoTBpallleHus1 3aMep3aHusi BOJAbI B TPyOOIPOBOJAX M HACOCaX B 3WMHUM
MEPUO CIEAYET NPEayCMATPUBATD!

- VKJAAKy CaMOTE€YHBIX TPyOOIIPOBOAOB ¢ YKIOHOM He MeHee 0,005, a mpu IIMTEIbHBIX
nepepbiBax B padbote - ¢ ykinoHoMm 0,05-0,02;

- YCTAHOBKY BEHTUJIEU WJIHM 3aJBUKEK JJISI BBIIYCKA BOJAbI B HU3KHUX MECTaX HAIOPHBIX
TPpyOONIPOBOAOB;

- YCTAaHOBKY HACOCHBIX arperaroB B OTAILIMBAEMBIX ITOMELICHUSIX.

JIONOJIHUTENbHBIE MEPOIPHUIATUS IO IMPEAOXPAHEHHUK) TPYOONMPOBOJAOB OT IMPOMEP3aAHUS
caenyer npeaycmarpuBatb B cooTBeTCTBUU ¢ ClI 41-103-2000 M TEMJIOTEXHUYECKUMU
pacueTamu.
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7.10 Ilpu cOpoce MIAXTHBIX U KapbepHbIX BOJI HAa IIOBEPXHOCTb 3€MJIM, B OBparwy,
BOJOTOKH, BOJIOE€MbI, a TakK)Ke B BOJOMNOIJIOIIAKIHE CJIOM HEOOXOAUMO COOJIFOATh
TpeboBaHus pazzaena 8.

8 OxpaHa okpyxawinerd NPUPOAHOU CpPeaAbl

8.1 Illpu npoexTupoBaHuM CHUCTEM 3alUTBHI CIEAyEeT MPEayCMaTpUBaThL OXPaHY
OKPYKArOIIEH IMPUPOTHON CPeabl IYTEM:

- BLIOOpPA NPOEKTHBIX PELIEHUM CUCTEM 3alMThl U KOHCTPYKTHBHBIX PEIICHUN 3aIUTHBIX
COOPY)KE€HUH W YCTPOWCTB, IIPHU KOTOPBIX OOECIEYMBACTCS HAUMMEHBbIIHWH yIiepO H3-3a
HUCTOLIEHUSA U 3arpsi3HEHUS MOA3€MHBIX BOM, 3arpPA3HEHMs, 3aCOPEHUS, HAPYIUIECHUS PEXKUMA U
pa3MbiBa O€peroB IMOBEPXHOCTHBIX BOJHbIX OOBEKTOB, pPa3MblBA U HSPO3UM IIOUB,
3a00JIAUMBAHUST TEPPUTOPHUH, CIABMIKEHHS U aedOopMaluu TOPHBIX IIOPOJ M 3€MHOM
MOBEPXHOCTHU, OCAZOK U AehOopMaLMi COOPYKEHUN HA MPUIIETarIEen TEPPUTOPHH;

- BBIMOJIHEHUS MEPONPUATUH, a TaK K€ UCMHOJb30BaHHUS COOPYKEHHUHM U YCTPOUCTB,
MPOCKTUPYEMBIX CIIELHUAJIBHO IJIs1 STON LIENH,

- PaLMOHAJbHOTO BOCMOJHEHHUS MPUYHHSIEMOr0 yiepoa.

8.2 llpu npoexkTupoBaHWKU MNOITAMHOTO BBOJA B MAEHUCTBUE BOJOIMOHU3UTEIIBHBIX
YCTPOUCTB HE CJIEAYET AOIYCKATh OMNEPEKAIOLIErO Pa3BUTUA BOAOIIOHU3UTEIBHBIX CUCTEM U
NOHWKEHHUSI YPOBHEU MOJ3EMHBIX BOJ B OOJIbIIEH Mepe, 4eM OpeayCMOTpeHo mim. 3.14 wu
3.19.

HeoOxoaumo, kak npaBuio, AuphepeHIupoOBaTh OTKAYKY U BOOJOOTBO YUCTON U IPSI3HOU
BOJIbl U IIPEAYCMATPUBATh IIOJHOE WU YACTUYHOE UCIIOJIb30BAHHUE OTKAYUBACMbBIX BOJ IS
BOJOCHAOKEHUS, CEIbCKOXO3SIMCTBEHHBIX LIEJICH U APYTUX BUIOB BOJOIOJIb30BAHMS.

8.3 Ilpu npoexkTupoBaHUHU COpoOca BOAbL, OTKAYMBAEMONH W3 BOAOIIOHU3UTEJIbHBIX
YCTPONUCTB M TOPHBIX BBIPAOOTOK, a TAaK K€ BOJ OTBOAUMBIX CAMOTEKOM, HEOOXOIHMO
coomonat TpeOoBaHusi PemepalbHbIX  3aKOHOB  Poccuiickoit  ®depepauuu:  OT
10 ssuBapst 2002 roga N 7-®@3 «O0 oxpaHe okpyxkarwined cpenb», oT 30 mekadbps 2008 r.
N 309-®3 "O BHeceHMHM HU3MEHEHUMNl B CTaTbk) 16 DemepanbHOro 3akoHa "OO oxpaHe
OKPY>KAKIMIEH CPelbl’ U OTACIbHbIE 3aKOHOAATENIbHbIE akThl Poccunckon depepauuu’, OT
21 d¢eBpans 1992 roma Ne 2395-d3-1 "O mnempax", «Bomnoro Kopekca Poccuiickon
Oenepanuny» oT 03.06.2006 No 74-D3 u ONpUHATBIX B UX PA3BUTHE HOPMATUBHO-OPABOBBIX
aAKTOB.

COpoC BOABI, OTKAUMBAEMOM M3 BOJOMNOHU3UTEJIbHBIX YCTPOUCTB U TOPHBIX BBIPAOOTOK,
Ha MOBEPXHOCTb 3€MJIH, KaK MPABUJIO, HE JOITYCKAETCA.

JlonyckaeTcs: mpeaycMaTpuBaTh COPOC BOALI HA HEUCIOJIb3yeMbl€ 3€MJIM, €CJIHU IIPU S3TOM
MCKJIFOYAKTCSI BO3MOXKHOCTb IIONAJaHMs UX B BOJHBIE OOBEKTHI, 3arpsi3HCHHME IOA3EMHbBIX
BOJ, SPO3Us IOYBBI, 3a00JlayMBaHUE MECTHOCTHM W APYTH€ BHUIbI yliepOa OKpyKarolen
MPUPOIHOU CPELE.

[Ipy mpoekTHpOBaHUM COpPOCAa PYAHUYHBIX BOJ B MOBEPXHOCTHBIC BOJHBIE OOBEKTHI H
OBparu HeoOXOAWMO Tak ke COOMoaaTh TpeOoBaHust PeaepanbHOro 3akoHa PoCCHUICKON
®enepanuu 0T 30.03.1999 Ne 52-®3 «O CaHUTAPHO-3MUAEMUOJOTHYECKOM OJIArOIOIyYUn
HaceaeHusn», CanlluH 2.1.5.980-00 «I uruenunueckue TpeOOBaHUSI K OXPaHE MOBEPXHOCTHbIX
BOA. CaHUTapHBIC MPaBUJIa © HOPMbID».

[Ipu npoekTUpoOBaHUM COPOCA PYAHHUUYHBIX BOJI B MOJA3EMHbIE BOJOHOCHBIE CJIOU
HeoOXOoaUMO Tak ke coomonath TpedoBanus CI12.1.5.1059-01 CanurapHbie npaBuia
«I ' urnenndeckue TpeOOBAHUS K OXPaHE MOA3EMHBIX BOJ OT 3arpsI3HEHUS .
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[Ipu npoekTUpoOBaHUHM COpOCAa PYAHUUYHBIX BOJ B MOpPsS HEOOXOJMMO TakK K€ COOJI0aTh
TpeOoBanusa PeaepaibHOro 3akoHa ot 31.07.1998 r. Ne 155-®3 "O BHYTpPEHHUX MOPCKHUX
BOJAX, TEPPUTOPHATBHOM MOpPE U mpuiiexkainen 30He Poccuiickon @enepaumnn’, CanlluH
2.1.5.2582-10 «CaHUTapHO-3OUAEMHUOJIOTHYECKHE TPEOOBAHUS K OXPaHe NPUOPEKHBIX BOJ
MOPEM OT 3arpsi3HEHUS] B MECTaX BOJOIIOJb30BAHMS HACCIICHUS .

8.4 Ilpu HemocpeaCTBEHHOM COpOCE€ PYAHUYHBLIX BOJ B BOJHbIE OOBEKTbI, OBparu H
OOpaTHO B APEHUPYEMbIE BOOJOHOCHBIE CJIOU, €CJIU HE MOTYT ObITh 00€CneUeHbl TPEOOBAHUS,
yKa3aHHble B II. 8.3, HEOOXOAUMO MNPEayCMATPUBATb COOTBETCTBYIOIIHE MEPOIPHUSITHS,
HampaBJICHHbIE HA MNPENOTBPALEHUE 3arpsi3HEHUs] BOJAHBIX OOBEKTOB OT B3BEIICHHBIX H
PACTBOPEHHBIX BEIIECTB, COACPIKALINUXCS B PYJAHUYHBIX BOAAX .

8.5 Jlnd CHM)KE€HMsI KOHLEHTPALMH B3BELICHHBIX BEIIESCTB CJIEAYET MNPEeAyCMaTPUBATD
OTCTAUBAHUE PYIHUYHBIX BOJ B OTCTOMHUKAX. BMECTUMOCTP OTCTOMHUKA CJEAYET
OTIPEIECIATh C YYETOM 00b€Ma OTKAUMBAEMbIX PYAHUYHBIX BOJ, TPEOYyeMOro BPEMEHU OTCTOS
M HOpMaTHBa JOIYCKAEMOI0 COpOCa OCBETJCHHBIX BOJI B BOJHBIM OOBEKT YTBEPKIACHHOTO
rOCyJapCTBEHHON SKCOEPTU30H. YCJIOBUSL COpOCa OCBETJICHHBIX BOJI B BOAHBIA OOBEKT
HeoOxoauMo ompeaenasitb B coorBerctBuU ¢ m. 8.3, CII 32.13330.2010 u CH 496-77
"BpeMeHHass UHCTPYKLHS MO MPOEKTUPOBAHUIK) COOPYKEHUH JJIsI OUYUCTKH HNOBEPXHOCTHBIX
CTOYHBIX BOA'. Bpemsi OTCTOSI pyAHUYHBIX BOJ JISI JOCTHIKEHMSI HEOOXOAUMOTO CHMIKEHUS
KOHILIEHTPALMH B3BEIICHHBIX BEIIECTB CACAYET ONPEACATh, KaK MPABUJIO, ONBITHBIM MyTEM.

8.6 Jlnsg CHMXKEHMST  KOHLGHTPALMM  3arpsi3HSIONMX  BEIIECTB  HEOOXOAUMO
npeaycMaTpruBaTh NPUMEHEHHE COOTBETCTBYIOIMIUX (PU3MKO-XUMHYECKHUX U OHOJIOTHYECKHX
METOJIOB OYMCTKHU PYAHUYHBLIX BOJA. B 1MH0OOM ciyyae, HOKHBI COONKOAATHCS HOPMBI IO
[TJIK B pacueTHOM CTBOpeE NpU cOpoce B BOAHBIN OOBEKT.

IIpu COOTBETCTBYyIOLIEM OOOCHOBAHMM OYHUCTKA PYAHHUYHBIX BOJ MOXKET OBbITh 3aMEHEHa
cOPOCOM HMX B HAKOIIMTEJIH-UCIIAPUTEIIH.

B OTmenpHBIX Cliy4dasx, MO COMIACOBAHMID C OpPraHaMu MO PEryJIMPOBAHUIO

MCIOJb30BaHUS U OXPaHE BOJ, JOMYCKAETCA MNPOEKTUPOBATb YCTPOMCTBO HAKOMUTEIS-
peryiasaropa co cOpoOCOM M3 Hero (OpU pacyeTHbIX HOPMATHUBAX AOMYCTUMBIX COPOCOB)
MHUHEPAJIN30BAHHBIX BOJ B BOJOTOKH BO BpeMs MNaBOAKA MNPHU YCJIOBUH COOJIFOACHUS
YCTAHOBJICHHBIX HOPM IpeaeabHO aonycTumbix KoHueHTpauuil (II1JIK) BemecTts B BOAE
BOAHBbIX OOBEKTOB B pacyeTHOM cTBOpe B cootBerctBUM ¢ CanlluH 2.1.5.980-00
«l'urneHnyeckre TpPeOOBAaHUSI K OXPaHE MNOBEPXHOCTHBLIX BOI». PacyeTHbIe HOPMATUBBI
NOMYCTUMBIX COPOCOB JIOJI’KHBI TIPOUTH TOCYIAPCTBEHHYIO SKCIEPTHU3Y.
8.7 PacnonokeHHbIe BOJHU3U IOPHBIX BbIPAOOTOK OECCTOUHBIC BMAAWHbBI (MOHWXKEHUS) WUJIH
HEeOOJIbIIIME O3€pa, HE HMMEIOIIHE PEKPEALIMOHHOIO, PbIOOXO3AHCTBEHHOIO WU JPYroro
HApPOJAHOXO3SIMCTBEHHOIO 3HAYEHUSI, MOT'YT ObITh HCIIOJb30BAaHbI B Ka4€CTBE HAKOIIHUTEJICH-
PEryJsaTOPOB WM HAKOMUTEJEH-UCIIAPUTENEH IpU MOPEAOCTABICHHUU JTHX OOBEKTOB B
000Cc00JIeHHOE MOJIb30BaHME Ha OCHOBaHUU PenepanbHOro 3akoHa Poccuiickoit depepauu
«O0 oxpane okpy:xkaruien cpeab» oT 10 siHBaps 2002 roga N 7-®3 u «Bognoro Kopekca
Poccuiickoit @enepanun» ot 03.06.2006 Ne 74-P3 u npUHATHIX B UX Pa3BUTUE HOPMATHUBHO-
MPABOBbIX AKTAX.

8.8 llpu npoekTupoBaHUU HAKOMUTENECH-PETYIATOPOB U HAKOMUTEIEH-UCIAPUTEIIEH
NOJIKHBI OBITh MPEAYCMOTPEHbI MEPOIPUSITHUS, UCKJIIOYAIOIME BO3MOKHOCTb 3arps3HEHUS
MOJ3€MHBIX BOJ. YCTPOUCTBO MPOTUBO(PUIBTPALIMOHHBIX 3aBEC, S3KpaHOB U Ap. I1o KOHTYpy
HAKOIMUTEJIEH HEeOOXOAUMO MOPeayCMaTpUBAThb HAOJIOAATEbHbIE CKBAXKUHBI AJIsI KOHTPOJIS
CTEIICHH 3arpsi3HEHUS IMTOA3E€MHBIX BOJI.

8.9 B mnpoekTHON JOKyMEHTALMH CJIEAyeT NOpeaycMaTpuBaTh CcOOp, VIaJIeHHE W
00€3BpEKUBAHNE PYAHUYHBIX BOJ, COACP KAILINX PAaJUOAKTUBHbBIE BEIIECTBA B COOTBETCTBUHU
C JEHUCTBYIOIIMMH HOPMaMH pPagdAllMOHHON O€30IMacCHOCTH M CAHMTAPHBIMU IpPaBUIAMH
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padOThl C pPaAMOAKTUBHBIMH OOINECTBAMHU MU APYTHMMH HCTOYHMKAMHM HOHM3UPYHOIMX

U3JTYYCHUH.

COpOC pyAHUYHBIX BOJ, COAECPIKAILIUX PAJMOAKTUBHbBIE BEIECTBA, HA MOBEPXHOCTh 3€MJIH,
B BOJHbIE OOBEKTBI, HUCIOJb3yEeMbIE IS XO3SIMCTBEHHO-IIMThEBBIX, KYJbTYPHO-OBITOBBIX H
pPBIOOXO3SIMCTBEHHBIX LIEJIEH U B BOJOHOCHbBIE CJIOM HE JOMYCKAETCS.

8.10 B npoekTHONW [OOKYMEHTAlMHd JOJKHBI ObITh IIPEAyCMOTPEHBbI YCTPOMCTBA U
MEPOMPUATHS [JIsI MpPeaoXpaHEHUsT TMOYB M OeperoB BOJHBIX OOBEKTOB OT pPa3MbIBA
OTKaYUBaE€MbIMH BOJAMHU.

8.11 YcnoBusi cOpoca pyJHHMYHBIX BOJ YKa3bIBAKOTCS B Pa3peIICHUH Ha CIIELHAJIbHOE
BOJIOTIOJIb30BAHUE, BBLIJABAEMOM OpPraHaMé MO PETYJIUPOBAHUIO HCIIOJB30BAHUS U OXPAHE
BOJ IPU OTBOAE IUIOLHAAKU IJIA CTPOUTEJILCTBA TOPHOIO MNPEANPUATHS B COOTBETCTBUU C
denepanbHbiM 3aKOHOM Poccuiickont ®@enepanun « OO0 OxXpaHe OKPYXKaKIIEH CPEAbD» OT
10 ssuBapst 2002 roga N 7-®@3, «Bognoro Konekca Poccurickon ®@enepauumn» ot 03.06.2006
Ne 74-®3 u NPpUHITHIMU B UX Pa3BUTUE HOPMATUBHO-IIPABOBBIMU aAKTAMH.

8.12 1lo maHHBIM OLIEHKHM KAavyeCTBAa OTKAYUBAEMBIX BOJ B INPOEKTHOH IOKYMEHTALIUH
CJIEAYET NPUHUMATH PELIECHUS MO U3BJICYEHUIO U3 HUX MMOJIE3HBIX KOMIIOHEHTOB.

8.13 Ilpu npoexkTUpOBaHUU MOPOTUBOPUILTPALIUOHHBIX YCTPOHUCTB U MEPOIPHUITHH
CIeNyeT Y4YUTbIBaTh, 4YTO B 30HE JOCHCTBUS BOA03a00POB XO35IMICTBEHHO-TTUTHEBOTO
BOAOCHAOKEHHUSI HE JOIYCKAETCSI HHBEKLHUSI B BOJOHOCHBIE CJIOM PACTBOPUMBIX B BOJE
BELECTB.

8.14 B 30H€ BIMSIHHMS BOJAONOHU3UTEIbHBIX CUCTEM HEOOXOAMMO YUYUTBIBATH BO3MOIKHOE
OCEeJaHMEe 3€MHOMN MOBEPXHOCTH, AedpopManyud U CABUKEHHUS FOPHBIX MNOPOJ U OIPEACTISTh
NOMNOJIHUTEIbHbIE NepeMeIeHUsT (PYHAAMEHTOB COOPYKEHHUM.

8.15 Pacuer ocemanus 3¢ MHOU MOBEPXHOCTH B OCHOBAHUU COOPYKEHUH MPHU OKUITAEMOM
NOHWKEHUH YPOBHS IMOA3EMHBIX BOJ ClEAyeT NPOU3BOAUTL CYMMHPOBAHUEM AehopMaiiui
OTAEJIbHBIX CJIOEB.

8.16 llpu Ci1OXHBIX HHKEHEPHO-TEOJIOTHYECKUX YCIOBUAX MJIOMAAKHU CTPOUTENIBLCTBA JJIs
OIpefieieHusT ocedaHusi, aepopMaliiM M CABMXKEHUS TOJINM TOPHBIX IOPOA AOIYCKAETCS
[PUMEHATh HHXXCHEPHO-PACUETHBIE IIPOrpaMMbl U MNPOrPaMMHBIE KOMILJIEKCHI, a TakK KeE
MOJEJIIUPOBAHUE.

8.17 Ilpu npoeKTUPOBAHUU BOJOIOHU3UTEIBHBIX CHUCTEM HEOOXOAUMO YYUTHIBATH
BO3MOXHOCTb BO3HUKHOBCHUSI WM AKTUBHU3ALUU KapCTOBO-CY(P(O3HOHHBIX OPOLECCOB U
Pa3pPbIXJICHUS TPYHTOB B OCHOBAHMU 3JaHUN U COOPYKEHHUM, OCOOEHHO €CJIM BEPXHsisl YaCTh
PYHTOBOW  TOJIIH CJIOKE€HA TeCKaMU. B TNPOEKTHOM  JOKYMEHTAUU  CIECOYET
NpeayCMaTPUBATL COOTBETCTBYIOIIUE MEPOMPUATHS MO 3aUTE OCHOBAHWUU CYILIECTBYIOIIUX
M OPOEKTHUPYEMBIX COOPYKEHHMH (ILIIYHTOBBIE OrPaXKACHUS, KOJbMATALUK, LEMEHTALIUIO U
ap.).

8.18 Ilpu HEBO3MOXKHOCTH 3aKJaJKH TOPHBIMH MNOPOJAAMHU OTPAOOTAHHOTO NPOCTPAHCTBA
Kapbepa (paspes3a) AONyCKaeTcss TMpeayCMaTpuBaThb €ro  PEKyJbTUBALIMKD  MyTEM
MEPEYyCTPOUCTBA B BOJOEM Il PA3JIMUHBIX BUJOB BOAOIIOJIb30BAHUS .
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Ipunoxenue A

(CripaBOYHOE)

IlepedyeHb NPpaBOBLIX U HOPMATUBHBIX JOKYMEHTOB

@enepanbHbli  3ak0H oOT 27 gekadbps 2002 r. Ne 184-®d3 «0O TexXHHUYECKOM
pPEryJIMPOBAHUNY

DenepanbHbiid 3aK0H OT 22 uroHs 2008 1. Ne 123-D3 « TexHu4eCKku periaMmeHT O
TpeOOBAHMSIX MOKAPHOU O€30IIaCHOCTUY;

denepanbHbiil 3aK0H OT 23 HOs10pst 2009 r. Ne 261-P3 «O0 sHeprocOepekeHUHU U
MOBBIIIIEHUN YHEPTeTHUECKON 3(PPEKTUBHOCTH U O BHECEHUU U3MEHEHUMN B OTIEIbHBIC
3aKOHOJAaTeNbHbIE aKThl Poccunckon denepanumny,

®enepanbubiii 3ak0H 0T 30 gexadps 2009 r. Ne 384-D3 « TexHU4eCKui perjiaMeHT O
0€30MaCHOCTH 3[IaHUM U COOPYKEHUI

DenepanbHOro 3akoHa Poccurickon ®@enepanyu ot 30.03.1999 Ne 52-D3 «O caHUTapHO-
SMUAECMHUOJIOTHUECKOM ONaronojiyduu HACEICHUS ;

DenepanbHbii 3aKOH OT 31.07.1998 r. Ne 155-®3 "O BHyTpEeHHUX MOPCKHX BOJIAX,
TEPPUTOPHATIBHOM MOpPE U npujiexkalineun 30He Poccurickon @enepanuu’

[Toctanosnenue IlpaButenbctBa P® ot 16 dpepans 2008 r. Ne 87 «O cocraBe pa3neyion
NPOEKTHOM JOKYMEHTALUU U TPEOOBAHMAX K UX COJACPIKAHUION,

ITocranosnenue IlpaButenbcrBa Poccurickont @enepaumu ot 19 Hos10pss 2008 r. Ne 858
«O nopsiake pa3padOTKU U YTBEPKACHUSI CBOJOB MPaBUII»;

CHullI 11-94-80 "Ilog3eMHbie rOpHbIE BHIPAOOTKH";

CHull 3.02.03-84 "Iloa3zeMHbIe rOpHbIE BbIPAOOTKHU"

CII 41-103-2000 "IIpoexkTupoBaHHE TEIUIOBOM  M3OJISILIUM  OOOpPYJOBaHUS MU
TpyOONIPOBOAOB";

CII 32.13330.2010 "Kananuzauusi. HapykHble C€TH U COOPYKeHUs" _(aKTyaJaIu3upOBaHHAs
penakiuss CHulI 2.04.03-85);

CII  45.13330.2010 "3emMnsiHble  COOPY’KEHHs, OCHOBAaHUs W  (PyHIAAMEHTHI"
(akTyanusupoBaHHas penakuus CHull 3.02.01-87);

CII 47.13330.2010 "HMHxeHepHble H3bICKAHUA OJs CTpOUTENbCTBA. (OCHOBHBIE
noJyoxkeHus" (akryanusupoBaHHas penakuus CHull 11-02-96);

CII 23.13330.2011 " OcHOBaHUsI THAPOTEXHUYECKUX COOPYKEHUHN' (aKTyaJIu3upOBaHHAS
penakuus CHull 2.02.02-85%);

CH 496-77 "BpemMeHHass MHCTPYKLUSA MO MPOCKTUPOBAHUID COOPYKEHUU I OUYUCTKHU
MOBEPXHOCTHBIX CTOUYHBIX BOA '

BCH 189-78 "HHcTpykuuss 0O MNOPOEKTUPOBAHHUIO M MOPOU3BOACTBY pPadOT IO
MCKYCCTBEHHOMY 3aMOPaXMBAHHUK) TPYHTOB MNOPH CTPOUTEIBCTBE METPOMOJMTEHOB U

“ 1,

TOHHeJen";
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[Ib 03-498-02 "EauHbie npaBujia O€30MaCHOCTH NOpU pa3padOTKE MECTOPOKIACHUN

MOJIE3HBIX UCKOMAE€MbIX OTKPBITBIM CIIOCOOOM";

[Ib 03-553-03 "Eaunble mpaBuyia 0€30MaCHOCTU MPHU Pa3padOTKE PYyAHBIX, HEPYAHBIX U
POCCBIIMHBIX MECTOPOKAESHUM MOA3€MHBIM CIIOCOOOM"

I1b 05-618-03 "IIpaBuna 0€300aCHOCTH B YIrOJbHbBIX IIaXTax";

"IIpaBuia yCTpONUCTBA AJIEKTPOYCTAHOBOK, 7-¢ usnaanue, 2011 r. (I1Y23);

PJ1 06-572-03 "HHcTpykums 10 ©O€30MacHOW JSKCIUTyaTalliu JJIEKTPOYCTAHOBOK B
TOPHOPYAHOU MPOMBILIJIEHHOCTH ' ;

CanlIuH 2.1.5.980-00 «I'uruenndeckue TpeOOBAaHUS K OXPaHE ITOBEPXHOCTHBIX BOJ.
CaHUTapHbIC IIPABUJIA »,

CII 2.1.5.1059-01 CanutapHbie mnpaBuna «l urueHudeckue TPpeOOBAHUS K OXpaHe
MOJA3EMHbBIX BOJ OT 3arpsi3HEHUS ;

CanlluH 2.1.5.2582-10 «CaHUTapHO-3OUAEMUOJIOTHYECKHE TPEeOOBaHUSI K OXpPaHE
NPUOPEKHBIX BOJ MOPEM OT 3arpsi3HEHHUsI B MeCTaX BOJIOINOJIb30BAaHUSI HACETICHUS,
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Ipunoxenue b

(peKOMEHIyeMOe)
Pacuer BOAONOHU3UTEJbHBIX (APEHAXKHDBIX) CHCTEM

O0mue ykazanus

1. JIna pacdyera BOJOHNOHMKEHHS HEOOXOAUMO CXEMAaTHU3UPOBATh NPUPOAHBIE YCJIOBUS U
BOJOMNOHU3UTEJBHYIO CHCTEMY. ToOJIia TOpPHBIX IOPOA pPa3OMBAETCs HAa YCJIOBHO-
OAHOPOAHBbIE BOJOHOCHBIE M  BOJOYIOPHbIe (MM  YCJIOBHO-BOJOYIIOPHBIE)  CJIOM.
BOJIOHOCHBIN CJI0H MOKET ObITh NPUHIT HEOTPAHUYCHHBIM WJIM OTPAaHUYECHHBIM (IIOJIHOCTBIO
MJIM YaCTUYHO) KOHTYPOM IIMTAHMUS WJIM BOAOHENPOHHULIAEMbIM KOHTYpOM. Ilutanmue
BOJIOHOCHBIX CJIO€B MNPHUHUMAECTCA 3a CYUET IPUTOKA MNOA3EMHBIX BOJ H3 BOJAOEMA WJIM
BOJOTOKA, MH(PUIbTPALUHU aTMOC(EPHBIX OCAAKOB, MEPETEKAHUS U3 OJHOTO BOAOHOCHOTO
CJIOSI B JIPYTOM.

BOIONOHU3UTEIBbHBIE CUCTEMBI CXEMATU3ZUPYIOTCA T10 3TAalaM HUX Pa3BUTHUSA U TIPUBOIATCA,
KAaK MPAaBUJIO, K OOHOU H3 CJICAYIOIIUX CXEM. KOJIbLIEBOM, HEMOJIHO-KOJbLEBOU, JTUHECHHOU
MJIM TPYNNOBOM (HE MPUBOJAMMOM K CX€ME Kpyra Wid NpsIMON JTUHHH ).

2. PacueTbl BOOONMOHUKEHUS MMPOU3BOAATCA Jis YCTAHOBUBIIETOCSA U HEYCTAHOBUBIIETOCS
pPEKUMOB (puJibTpaliuu. PacyeTsl Ajisi yCTAaHOBUBILIETOCS PEXKHUMA JOJKHbBI BBINOJHITBHCS, KaK
MPaBUJIO, BO BCEX Cay4dasx (3a HUCKIIUYEHHEM BOJOIMOHMKEHHS B 3aKPBITBIX BOJIOHOCHBIX
CIOsIX, HE UMEIOIIUX IMUTaHMsA). PacdyeThl MO HEYCTAHOBUBIIEMYCS PEXKHUMY BbIMNOJHSKOTCS
IJIs1 IepuoJa ¢ Havaja OTKa4yKu A0 MOMEHTA BPEMEHHU, COOTBETCTBYIOIIErO HACTYIUICHUIO
YCTAHOBUBLIEIOCSA PEXUMA, OIPEHACIIeMOro B 3aBUCUMOCTH OT VYCJIOBUU MUTAHUSA
BOJOHOCHBIX CJIOEB.

B 3akpeITBIX BOAOHOCHBIX CJIOSAX, HE HUMEKINUX IMUTAHUS, PaCUET BEOETCHA TOJBKO MO
HEYCTAaHOBUBLIEMYCS PEKUMY.

3. O01mui NOpPsAOK pacueTa BOAONOHU3UTEIbHOM (IPEHAXKHON) CUCTEMBbI CIICTYFOLIIHM:

- YCTAHABJIUBAETCA TPeOyeMOe€ MOHWKEHHE YPOBHS IMOA3EMHBIX BOJ (B 3aBUCUMOCTH OT
MOCTABJICHHON 3a/1a4M BOJONOHMKEHUS ),

- IPOU3BOAUTCS PACUET MPUTOKA K BOJAONOHU3UTEIbHOMN (APEHAKHON ) CUCTEME;

- ONPEACIISIIOTCA MapaMeTPbl BOJAOMOHU3UTEIbHOM CUCTEMBI (UMCIIO CKBAaXKHWH, UX IyOMHA,
MPOU3BOAUTEIILHOCTD, AUAMETP, MOJOXKEHUE AUHAMUYECKUX YPOBHEU BOAbI B CKBAKUHAX,
nuaMeTp M IIPOIYCKHAsl CHOCOOHOCTb TPYyOdAThIX JpEeHa)KeM, IapamMeTpbl APYruUx
BOJOMNOHU3UTEJIbHBIX YCTPOMCTB), UCXOAs1 M3 OOIIEro MPUTOKA OIPEACISIOTCS OPAHMHATHI U
MPOU3BOJIUTCS OCTPOECHHUE AECTIPECCUOHHBIX MOBEPXHOCTEN MOA3EMHOT0O MOTOKA,;

- IoadupaeTcss O0OPYAOBAHUE U PACCUMTBIBAKOTCS BOAOOTBOASIINE YCTPOUCTBA.

4. 1lpuTOK NOA3EMHBLIX BOJ K BOAOIIOHHU3UTEIBHOHW CHCTEME CJIEAYET OIPEACNIATH B
3aBUCUMOCTH OT TPeOyeMOIr0 IMOHMKEHHS YPOBHS IMOABEMHBIX BOA B PACUYETHOM TOYKE MO

dopmyne:

D (1)
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JlommyckaeTcsi mpu COOTBETCTBYIOIEM OOOCHOBAHHMM BMECTO BEJIMUMH /7 U kK BBOIAUTH B
dopmyny (1) BenMYMHY BOIONPOBOAMMOCTH kh, M /CyT, 3Ha4YeHHE KOTOPOI
HEIMOCPEACTBEHHO OMPEAEIsSeTCS MO Pe3yJbTaTaM OIbITHBIX OTKAYEK.
S. OOwmue NpUTOKM NOA3EMHBIX BOJ K BOJOMNOHU3UTEIbHBIM CHCTEMAaM M TOPHBIM
BbIPAOOTKAM OIIPEAE/ISIOTCS KaKk CyMMa MOPUTOKOB M3 KaKAOr0 BOIJOHOCHOIO CJIOS,
APEHUPYEMOIr0 BOAONOHU3UTEIbHON CUCTEMOM UJIU HENOCPEACTBEHHO BhIPAOOTKAMM.

OnpenesieHne NPUTOKA NMPH YCTAHOBHBIIEMCSA pexnMe PUIbTPaALUU
6. Ilpu onpenenenun mno ¢dopmyne (1) npuTOKa NOA3EMHBIX BOJ K KOJIbLIEBBIM,
HEMOJIHOKOJIBLIEBBIM U JIMHEWHBIM BOJOINOHHU3UTENILHBIM CHUCTEMaM, a TaKke TOPHBIM
BbIpAOOTKAM MPU OTCYTCTBUHU WJIM HAJIUMYUU MPOTUBOPUIBTPALIMOHHON 3aBeChl 3HaUeHue @
ceayeT BbIUMCIATD 110 (popmyiaam Tadd. 1 Ilpunoxkenus b.

Taomxuma 1

PacueTHas cxema PacuetHas popmyna
Cxema 1 Konbuesaa cucrema
r T A
i i i oo X
‘ N A | 2 .
' 4
H Hemo
" 5 — A, JTHOKOJIBIIEBAA CUCTEMA
|
- ' f
o 1
COBCpIICHHAS WM HCCOBCPIICHHAS KOHTYPHASA CUCTEMA. [IpuTok X,

. D =
B 3dBHCHMOCTH OT IIOHHKCHHA B 34dJdHHOH TOYKC IIPH 21 ZG

OC3HATIOPHOM MJIM HAMIOPHOH (DUIIBTPALIHH

[Ipun pacmonoKCHUM PACUCTHOM TOYKH HA
KOHTYPE HJIH B LICHTPE CUCTEMBI Xcg = T

Cxema 2

RS AITRS Il'"'“  rx
7 Z
e,
COBCPIICHHAS HJIH HCCOBCPILICHHAS THHCHHAA cCUCTEeMA. IIpuTOK B
3aBUCUMOCTH OT IOHIKCHUSA B 3QJAHHOU TOUYKE MPHU OC3HATIOPHOU
WM HATOPHOM (hmypTpanuun
Cxema 3 KonbLeBo# ApeHAXK
m e S
b — r+h o p
2

HemoTHOKOIBIEBOU APCHAK

Kompuesou APCHAK B KPOBJIC BOJOHOCHOI'O CJIOA, COIACPIKAINICIO

7. h . 8r
HAMOPHBIC BOABL. IIPUTOK B 3aBHCHMOCTH OT TIyOMHBI 3AJI0KCHHS (In o | . In —)r
NPEHAXKA, PABHOH S D — : 7
Cxema 4 KonbLeBou ApeHAXK
Meat e g s I
+ ¥ ' = . ¥, .. e o+ 7 r
| HenotHOKOIBLEBOM APCHAXK

KoJIbLIeBOM HECOBECPINCHHBIM OPCHAXK B BOJOHOCHOM  CJOC,
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PacueTHasa cxemMa

COACpKAICM OC3HANIOPHBIC BOABL. IIPHTOK B 3aBHCHUMOCTH OT
TIyOHHBI 3AJI0KCHUS APCHAXKA, PABHOM S

CxeMma 5

e Ve,

%
r

JIMHEWHBIA AOPEHAK B KPOBJIIC CJIOA, COACPI/KALLICTO HAIIOPHBIC
BOAbL. [IpUTOK B 3aBHCHMOCTH OT I'IYOMHBI 3AJI0KCHHA APCHAXKA,
PABHOH S;

Cxema 6

JIMHCUHBIN HCCOBCPUICHHBIM OPCHAXK B CJIOC, COACPIKALLCM
Oc3HAmOpPHBIC BOABL. [IPUTOK B 3aBHCHMOCTH OT TIJIYOHHBI
3AJ0KCHHSA APCHAXKA, PABHOH S

Cxema 7

KOTI0BaH (IJIACTOBBIM APCHAXK), BCKPBIBAIOIIHU HATIOPHBIC BO/IbI

KoTmoBaH (ILUTACTOBBIM APCHAXK) B OC3HAIIOPHOM BOIOCHOCHOM
CJI0€

Cxema 9

38

@:

T

(—+ 2 arcsin

2

PacueTHas ¢popmyna

Y

e L Oy,

f“+y£

D =

2505

[Tpu
7 0.44 4
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27T

D

<05
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PacueTHas cxema PacuerHas gpopmya
b
IIpu »< 0,5
4h
p —b+0.638hIn
D — 7h
/
Cxema 10 .
—20.3
[Ipum ¥
D = - L -
> + ) [
2 Sz V., b+0.44y
ST
Tpanwes (IUIACTOBBIN APEHAXK) B OC3HAMOPHOM BOJIOHOCHOM CJIOE i Fa 1]
b
IIpu ¥ < 0,5
@ = - " -
s y
T+ iy /
S g —b+0,638yh—
Ap,—b)- ? b
i Fa’ 2(}”{1? - b) )
]fl 7"@5 | krs
oo k.r,
27
[IpuTOK K KOTJIOBAHY YEPE3 KOHTYPHYIO COBCPLICHHYIO
DOTHBO(DMUIIBTPALIMOHHYE) 3aBEC
Cxema 12 )
Fci_b—l_rs(?_l)
@ — y
[
[IpuTOK K  TpaHIIEE  UYEPE3  JTUHCHHYK)  COBCPIICHHYIO
TIPOTUBO()HMIIBTPALIMOHHYIO 3aBECY

7. IlpuBeneHHbIM paguyC BOAOMNOHU3UTEIBHON CHCTEMbI (BBIPAOOTKHM MO T'PAHUILIE
BbICAUMBAHMSI MOA3EMHBIX BOJ, IPOTHBO(MMILTPALIMOHHON 3aBEChl IO €€ BHYTPEHHEH I'PaHU)
cleayeT onpenessaTh Mo (popmyam:

NJIs1 KOHTYPHOH BOJOMNOHU3UTEIbHOM CUCTEMbl (BbIPAOOTKH HJIM KOHTYPHOH 3aBEChI) C
OTHOLIEHUEM CTOPOH, PaBHBIM HJIK MeHee 10

_
(1) =
P\Vs) =4

V7 (2)
NJIs1 KOHTYPHOH BOJOMOHU3UTENBbHOM CHUCTEMbI (BBIPAOOTKH HWJIM KOHTYPHOH 3aBEChI) C

OTHOILIIEHHEM CTOPOH CBbilIe 10 U 11t kopoTkux (/ < 21) NTUHENMHBbIX BOAONOHU3UTEIbHBIX
CUCTEM
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N1 ATAHHOMU (/ > 21.) TMHeHHOU BOJAOIIOHU3UTEbHON CUCTEMBI (TPAHIIECH )

r=20.

(3)

(4)

8. 3HaueHue paauyca aeOpecCUurd Fy; AJII  KOHTYPHBIX W KOPOTKHUX JIMHEWHBIX
BOJOMNOHU3UTEJIbHBIX CUCTEM U YCTPOMCTB CJEAYET NMPUHUMATh PABHBIM PaguyCy OOJIaCTH
dunbTpany, KOrAa €€ rpaHulia - KOHTYP NUTAHUS - MOXKET ObITb IIPUHSITA KPYTOBOU (DPOPMBL,
a JUIsl APYTrUX IPaHUYHBIX YCJIOBHH - MO (hopMysiaM TaOJ. 2 Ilpunoxkenust b, ajsi NIHHHBIX

JTUHEUHBIX BOAONOHU3UTEIbHBIX CUCTEM U YCTPOMCTB - IO (pOpMyJie:

i‘d:L.

(5)

9. Illpn aByCTOpOHHEM NPUTOKE K JAJIUHHBIM JIMHEUHBIM BOAOMNOHU3UTEIIBHBIM CUCTEMAM
(YyCTpOMCTBaM) IPUTOK IMOA3EMHBIX BOJ OIpEAeNsieTCs pa3fejibHO C KaKAOM CTOPOHBI (B
3aBUCUMOCTH OT COOTBETCTBYIOILIMX PACCTOSIHUM 10 00JAaCTH MUTAHMSI) U CYMMHUPYETCS.

Taoxuma 2

PacuerHag cxema

PacueTHas popmya

hy
h

BOIOHOCHBIN CJIOH, OTPAHHUYCHHBIN
OJTHOH JTHHCUHOU I'PAHHULICH 00IACTH
IIUTAHU

BOJIOHOCHBIM CJIOM UMECT JABA
JJMHCUHBIC B3AUMHO
NCPICHIUKY TIPHBIC TPAHHULIBI
a - 00JIACTh MATAHUA
b - BOOOHEIIPOHULIAEM A

BOIOHOCHBIN CJI0M UMEET ABA
MAPAJICIBHBIC IMHCUHBIC TPAHHULIBI
a - 00J1aCTh MUTAHUA
b - BOOOHECTIPOHULIACMAST

HeorpanmucHHBIA BOJAOHOCHBIH CJIOH,
IMMUTAHUE KOTOPOTrO MPOUCXOTUT 3a CUET
HH(DUIIbTPALMH TOBEPXHOCTHBIX BO
HHTCHCUBHOCTBIO p

HeorpanmucHHBIA BOJAOHOCHBIH CJIOH,
COACPKAIIMUHN HATIOPHBIC BOAbI, TUTAHUC
KOTOPOI'0 MPOUCXOIUT 34 CUET
MIPOTCKAHUA BOABI U3 BBIMICICKAIICTO
CIIOA

y,=2L

1 rpanun a, a

2L
JL+ 1

Jl14 rpanun a, b

! 2

2

L
=72 —2+1
v, LI\L2

1t rpanun a, a

> x],
=— [ sm
ra’ ;Z,Ll Ll

Jlnd rpanul a, b

OnpeaesieHue NpUTOKA NPHU HEYCTAHOBUBIIEMCSI
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pexuMe PUabTpaALMHU
HEYCTAaHOBUBIIErOCs pekumMa (Jernpeccusi He JOCTUTaeT

00JIaCTH TMTAHUS) 3HAUEHHME (PYHKIIMU MOHMKEHHUs P cleayeTr ompeaeiasaTh no (popmyliam
cxembl 1 TaOn. 3 WJIM OPUHUMMATLb PABHBIM 3HAYEHUK) BEIUYHUHBI P, ONpEeaeasieMOMy MO

dopMysiaM yCTaHOBUBILIErocs pexkuma (Tadu. 1), uCXoas u3 3HadeHUi paauyca AenpecCuH 7y,
BBIYHUCJIEHHBIX IS COOTBETCTBYIOIINX MOMEHTOB BpEMEHH I10 (POPMYIIE:

rd:i'—l—l:ﬁ\/a‘ (6)

3HaYE€HUE BEJIUYUHbI d OTIPEAEISETCS ONbITHLIM MyTEM UJIU MO POpMyIaMm:

— kh.
== 4.
M,

_kh
u,

af:’:

(7)

B panbHeimeM, KOrja JAenpeccuss AOCTUTHET OOJacTh INUTAHUS, 3HAUYEHUS (PYHKLUU

MOHIDKEHUST IS ONpenesIeHUs

JIMHEUHBIM BOJOIIOHU3UTEIBHBIM

dopmysiam cxem 2-7 Tadn. 3.
3Ha4YeHUs] IPUMEHEHHOM B Ta0J

Taoxuma 3

MPUTOKA TOA3E€MHBIX BOJ K KOHTYPHBIM W KOPOTKUM

cucteMaM 10 d¢opmyse (1) craenyer mnpuUHUMATHL IIO

.3 ¢pyakuuu E; (-#7) npuBenaeHs! B Ta0I. 4.

Pacuernag cxema
Cxewma 1

M
«*

HeorpaHu4ucHHBIN BOIOHOCHBIN CJIOM
Cxema 2

&

BoaoHOCHBIH CJIOU OrPAHUYCH
NPAMOJIUHCUHBIM  KOHTYPOM  ITHTAHUA
WJTH HEMMPOHULAEMBIM KOHTYPOM

Cxema 3

Q

X

Cnoli  OrpaHuyucH JABYMSA  B3aHMHO

INCPICHIUKY JITPHBIMHA KOHTYPAMH,
KAOKIBIA W3 KOTOPBIX MOKET OBIThH
KOHTYPOM ITUTAHUA WU

Pacuernas ¢popmyna

2

xﬂi’
4at) :

|
b= 4:??:Ei(

JI IEHTPA CHCTEMBI X = T.
J119 OAMHOYHOM CKBAYKHHBI X, = Iy,

] : h \ ]
o 1 I X +E/ x +€+2L°>
dr| N dar | dat
A y \ J_
3HAK «IUTKOC» COOTBETCTBYET HEMPOHULACMOMY KOHTYPY, 3HAK
«MHHYC» - KOHTYPY IHTAHHA. I ICHTPA CHCTEMBI X = I, X = 0,y =
0

IS ICHTPA CHCTEMBI

p
s

dat )

1 4

—— +
47

_|_

_|_

D =

\

3Haku (yHKUUH + E; COOTBCTCTBYIOT BHAAM TIPAaHHI] BOJOHOCHOTO
CJIOAL:

|+ -+ -] - X, Z - KOHTYPBI IUTAHUIA,
| ++++] - X, Z - HEPOHUIIAEMBIC KOHTYPHI,
| ++--] - X - KOHTYD IIUTAHUA, Z - HCOPOHHUIIACMBIH KOHTYP

HCIIPOHHIIACMBIM
Cxema 4

JIIs1 IeHTpPa CUCTEMBI
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PacueTHasa cxema

Cnou OrpaHMYCH ABYMS HAPAJLICIbHBIMH
KOHTYpAMH  INHTAHUA HWIA  OJHHM

KOHTYPOM MMUTAHHA, IPYTHM -
HCIIPOHUILIACMBIM
Cxema 5
M
Xhy Xhs
1 Kpy 3
2

HeorpanmicHHBIA BOJAOHOCHBIH CJIOH

CxeMma 6

BoaoHOCHBIN CJIOH OTPAHUYICH
OPAMOJUHCHHBIM  KOHTYPOM  ITHTAHHUA
WJTA HEMPOHULIAEMBIM KOHTYPOM

Cxema 7

BOJOHOCHBIA CJIOH OTPAHUYCH OBYMSI

NCPICHAUKYAPHBIMH ~ KOHTYPAMH -
MIUTAHUA WJIH HCIPOHULACMBIM

3HAKU (PYHKUUU E; COOTBETCTBYIOT. 3HAK «IUIOC» - HEMPOHULIAEMOMY
KOHTYPY, 3HAK «MUHYC» - KOHTYPY ITUTAHUSL

PacuerHas ¢popmyna

B 2 27 2\
o= E[F—}iE{L + I{Q

A7 dat at ,

1 I=H x}l_ Q,&'
D=—— K ~ L Tme y = ——
A7 ;55 E‘I dat 0
\ Y,
J114 paBHOACOUTHBIX CKBAKHH

S

@ — _£ | xmr

A7 \4(13‘/

|l (& Xmt \/xhl X2 X

| i / xz\ / xz \
) P | | hi |4 7 mhi :
4:?:25"‘ [EI\ 4(11‘) EIK 4(11‘) —

Jma ¢yHkmum *+E1 3HAK «IUIFOC» COOTBCTCTBYCT HCMPOHHILIACMOMY
KOHTYPY, 3HAK «MHHYC» - KOHTYPY ITUTAHUA.
JI1d paBHOACOHMTHBIX CKBAXKHH IPH TPAHMIC - KOHTYP IHTAHHA H
YCTAHOBHUBILIEMCA PEKUME

(I) — L]ﬂ xmr,m :,

27?: xmr

TAC KXmi ™~ '\/-xhl Xno ' KX

Xomtm — \/ Xomin Xmh2 = Xmhn

— X hi X mhix mhiz mhio |
O=—-— | + I + T 2
A1 ZI: 0, [EI dat L2 dat Iy dat L dat | -
. \ / \ / \ / \ /

3Haku (yHKOUH + E; COOTBETCTBYIOT BHAAM TIPAHHI] BOJOHOCHOTO
CJIOSL:

|+ - + -] - X, Z - KOHTYPBI IUTAHUS,

| ++++] - X, Z - HEeMPOHULIAEMBIE KOHTYPHI,

|++--| - X - KOHTYp IUTAHUA, Z - HCIPOHUIIACMBIN KOHTY]

1 L mxTmt mz
@:_h]xxr? X
a) 27 mit“mit ,mo

o

mix mt ,mo
@ — L]n xmf,
0) 2 “mt “mt ,mz

»

Tﬂe ‘xmtnmx — Jxxmhlx .x}:mhzx "t '-x}:mhnx’

-xmr,mz — \/-xxmhlz -xxthE T -xxmhﬂzj

-xmf,mr:a — 'J-xxmhla -xxthG Tt -xxmhﬁo’
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PacueTHasa cxema

PacuerHas ¢popmyna

Xmt - CM. CXEMY O.

[ Ilpumevanuc. [lpu onpeacacHun ypoBHS B OJHOU U3 ACUCTBYIOIIUX CKBAXKHUH BEIMYUHA X, 14 3TOU
CKBAYKHHBI IPUHUMACTCS PABHOH €€ PATUYCY I,

Taoauma 4

W (u, v) mpu v

! B (1) 0.05 0.1 0.2 0.6 1.0 2.0 5.0

0 o 6.228 4.854 3.505 1.555 0.842 0.228 | 0.007
0.01 4.038 4.043 3.815 3.288 1.555 0.841 0.228 | 0.007
0.02 3.355 3.326 3.344 2.852 1.553 0.841 0.228 | 0.007
0.03 22,959 3.037 2,887 2.690 1.542 0.841 0.228 | 0.007
0.04 2.681 2,748 2.629 2482 1.521 0.841 0.228 | 0.007
0.06 2.468 2.458 2.427 2311 1.493 0.841 0.228 | 0.007
0.06 -2.295 2312 2.262 2167 1.459 0.839 0.228 | 0.007
0.07 2.161 2.166 2.123 2.044 1.423 0.836 0.228 | 0.007
0.08 2.027 2.021 2.003 1.935 1.386 0.832 0.228 | 0.007
0.09 -1.919 1.754 1.898 1.839 1.349 0.826 0.228 | 0.007
0.1 11.823 1.487 1.805 1.763 1312 0.819 0.228 | 0.007
0.2 11,223 1.221 1.216 1.194 0.996 0.715 0.228 | 0.007
0.3 20,906 1.000 0.902 0.890 0.778 0.601 0.216 | 0.007
0.4 -0.702 0.779 0.700 0.693 0.621 0.502 0.205 | 0.007
0.5 -0.560 0.559 0.558 0.553 0.504 0.421 0.194 | 0.007
0.6 -0.454 0.476 0.453 0.450 0.415 0.354 0.177 | 0.007
0.7 -0.374 0.393 0.373 0.370 0.345 0.300 0.161 | 0.007
0.8 0.311 0.310 0.310 0.308 0.289 0.254 0.144 | 0.007
0.9 -0.260 0.223 0.260 0.258 0.244 0.217 0.128 | 0.007
1.0 0.219 0.136 0.219 0.218 0.206 0.186 0.114 | 0.007
2.0 20.049 0.049 0.049 0.049 0.047 0.044 0.034 | 0.005
5.0 20,001 0.001 0.001 0.001 0.001 0.001 0.001 | 0.000
3.0 0 0 0 0 0 0 0 0

11. Ilpu onpeneneHnn NpUTOKA MOA3EMHBIX BOI K KOHTYPHOU WU KOPOTKOH JIMHEHHOMU
BOJOMOHU3UTEJIBHON CUCTEME B TOJIIAX, CIOXKEHHBIX U3 HECKOJBKUX HEOTHOPOIHBIX CJIOEB,
HEOTPAHUYEHHbBIX MJIM OTPAHHMYECHHBIX C OJJHOH CTOPOHBbI (MMEIMIUX OJHY OPSIMOJIMHEHHYHO
rpaHuIy), 3Ha4Y€HUs (PYHKLUH MMOHUKEHUS ST CJIOSI, U3 KOTOPOTO IMPOU3BOAUTCS OTKAUKA,
cleayeT MPUHUMATh MO (POPMYIaM:

IJIA HCOI'PAHUYCHHOI'O CJI0A

( \
at
W - j xﬂﬁ'
Do e Vab,)
4 j (8)
IJIs1 CJI0SA, OTPAHUYEHHOTO C OJIHOU CTOPOHHI,
4 7y / h
W az : xr:s +W (I;L : xmt‘&
\xm' \/a/ba’/ L\ch:,f \/a/ba’/
D =
An - (9)
37€Ch 3HAKH «+» COOTBETCTBYKOT. «ILIKOC» - HENPOHHULIAEMOMY KOHTYPY, «MHUHYC» -

KOHTYpY NUTaHUsl. 3HaYeHus: GyHKUuU } (1, v) onpeaensstoTcs mo tadJ. 4:
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at at
U=— UIU ——,
xCS 'meS

xCS meS
Y = UJAU
Jalb, Jalb, (10)

b, onpenenseTcs: Ajas COOTBETCTBYIOIMX PACUETHBIX CXeM IO (popmMynam TadJ. S.

Taomuma 5

PacueTHas cxema PacueTHas popmyia
Cxewma 1 .
b.=—
Hh,

Cxema 3
b{f= 1 {kd1+ka?2J
e Ty i\ N D
Y Nt W

JUI EHTPAa U KOHTYPA CUCTEMBI X5 = 7.

12. llpn omnpeneneHuu npuTOKa TMOA3EMHBIX BOJA K  JJIUHHBIM  JIMHEHWHBIM
BOJAOMNOHU3UTEIbHBIM CUCTeMaM Mo ¢opmyne (1) 3HadeHUs (PyHKUUU TIOHMKEHUs O
BBIUHCJISIFOTCS 11O (popmyJie

4 3\ /2L B h
x.‘:'S F xCS

F
Yo\ e ) 2ar

2] A
2Vat . (11)

3HadyeHust PyHkui 7+ (¢) onpeaensiroTcs 1o rpauky 4ept. 1.
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<
£2
5
™
1.
v
t®
o
£
%
|
o>
[
&
%
M""J'

Yepr. 1. I'paduk pyakuu F(u)

13. 3Hauenue (PYHKIUH TOHMXKEHMSI NOPU PA3HOBPEMEHHOM IIYCKE HJIM OCTaHOBKE
3JIEMEHTOB BOJIOIOHU3UTEIbHON CUCTEMbI, KOIJla Ha KaKJIOM i-M MPOMEKYTKE BpeMeHHU (J; =
const u rpaduk pacxoma () (f) m3o0pazkaeTrcss CTyIeHYaTON JMHHEH (4uepT. 2), caemyer
OTIPEACIISTh ISl N-TO MPOMEXKYTKA BPpEMEHHU 110 (popmyie

@:fZHQ:Q -

— ‘_ [i-1.
GENY . (12)

Yepr. 2. CtyneHyaTbl rpapuk OTKAYKH

14, 1IpoaomkuTENbHOCTE HEYCTAHOBUBIIETOCS PEXXUMA OMYCKAETCSI MPUHUMATh PABHOU
3HAYEHUIK) BPEMEHM [, MPU KOTOPOM BbIUHCHsAEMass Mo TaOn. 3 (yHKUMA MNOHWXKEHUS D
NOCTUTHET 3HAYECHUS, ONPEACIAEMOro 1A COOTBETCTBYHOIIUX CXEM U YCIOBUU ITATAHUSA TIO
Tadn. 1.

Pacuer CKBAKHHHBIX BOAOIIOHU3HUTEJIbHBIX CHCTEM

15. Pacnojio’keHue BOJAOIOHU3UTEIbHBIX CKBAXKWH, MX YHMCJIO W 3arjiyOjJieHHue CJeAayeT
NPUHHUMATh UCXOS U3 IIPUTOKA MOJA3EMHbBIX BOJ U HEOOXOAMMOIO MOHUKEHHUS UX YPOBHSI.

PacueTHyrO NMPOU3BOOUTENILHOCTE CKBAXXKUH CJIEAYET OIPEHECIISITE C YYETOM MOJIYYEHHBIX
OMNBITHBLIX JTAHHBIX.

IIp OTCYTCTBUM OIBITHBIX AAHHBIX IPOU3BOAUTEIIBHOCTE CKBAXXUHBI JOIYCKAETCH
OIIPEAEISATh 110 SMIUPUIECKON (POPMYJIE

qhgztoo]f;»k«/ﬁ (13)

16. llpu pacuere BONOMOHU3ZUTENBHBIX CKBAXXWUH, TPEABAPUTEILHO 3a7aBasiCh WUX
napamerpamMu (riyOMHOM, JHAMETPOM M JUJIMHOM CMOYE€HHOM 4YacTu (QUIbTpa) M
PYKOBOJICTBYSICh ONBITHBIMH JAHHBIMHU, a IIPU UX OTCYTCTBUU — (popMyJioH (13), HeoOxXoaumMo
ONPENCIUTh MNPOU3BOAUTEIILPHOCTb OJHOU CKBAXXUHBI. Kcxoms w3 NpOU3BOAUTEIBHOCTH
OJHONW CKBAXKMHbI U OOMIEro IPUTOKA IMOA3EMHBIX BOJI K BOJOIOHHU3UTEIbHOM CHCTEME,
HAMEUarOT YMCJIO CKBAXUH U HUX PACIOJIOKEHHUE, MPUHUMAS Ha KAXKIYID HUX HUX MPUMEPHO
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paBHyrO Harpy3ky. Ilpu 5TOM HeOOXOAUMO TIPHUHUMATL BO BHHUMAaHHE OCOOEHHOCTH

FUAPOTr€OJOrHYECKUX  YCJIOBHM, a TakKXX€ YMEHBIICHHE ¢ TEUYEHHEM  BPEMEHH
MPOU3BOJUTEIBHOCTH CKBAXKHH MO Mepe CPpadOTKHU YPOBHEN MOJA3EMHBIX BOJ U B PE3YJIbTATE
NPOLIECCOB KOJbMATALUU, KOPPO3UH U XUMHYECKOTO 3apacTaHus (PUIbTPOB.

17. Ilpyu NOPUHATBHIX PACIOJOXKEHHUH M TPOU3BOAUTEIBHOCTH CKBaXMH HEOOXOIMMO
NPOBEPUTH BEJIUYUHBI MTOHMKEHUSI YPOBHS MOA3E€MHBIX BOJ B PACUETHBIX TOUKAX HA JIMHUM
BOJOIIOHU3UTEJIbHBIX CKBAXKUH U B CAMUX CKBAKUHAX.

[IoOHMKEHUST B PACUETHBIX TOYKAX IMPH KOHTYPHBIX M JIMHEHHBIX BOJONOHH3UTEIBbHBIX
CUCTEeMaX CIEAYET BbIYUCIATD UCXOS M3 3HAUECHUM (DYHKUMU NMOHWKEHUS @, onpenensieMbIx
no popmyiaaMm cxeM 1 u 2 tadn. 1 u popmyne (1) npu HAMOPHOM HNOTOKE - HEMOCPEACTBEHHO,
npu OE3HAMIOPHOM - MOCJIE MOACTAHOBKHU B (popmyy (1)

2H-S
2 (14)

h

18. IIoHW>xeHne ypOBHsS MOA3EMHBIX BOJ Ha JUHUU CKBAXXUH OMNPENEIACTCS MO (hopMyJie
(1) mo 3HaueHusiM @ npu X ; = 7 1151 KOHTYPHBIX U X3 = O AJis1 TUHEHHbBIX CUCTEM.

CBsizb MEXKy MOHUKEHUSIMH YPOBHEH BOJIbl B COBEPILISHHBIX CKBA’KMHAX M HA UX JIMHUU
17151 HAIIOPHOT'O MOTOKa BbIpaxkaeTcs (popMyJion

o 4
S;@_SJJrE in (15)

CBsi3b MEXIy YpPOBHSMHU BOJbl B COBEPIIEHHBIX CKBAXKMHAX W HAa WX JUHAUA IJIS
O€3HAOPHOTO MOTOKA UMEET BU/I

2_ 2 th
Y=V Do (16)

OpauHaTa ypoBHS BOAbBI HA JJUHUU CKBAKMH ONpeAeisieTcs no popmyie

V,=H=8, (17)

JInd  COBEPLICHHBIX  CKBAXXWH  IIOKa3aTe€lb  BHYTPEHHErO  (PUIBTPALMOHHOIO
COTNIPOTHUBJICHMS

qf)m:@c; (18)

L

Y. 27[}/'!,?‘ (19)

JIns HeCOBEpIIEHHBIX IO CTEMNEHH BCKPBITUS BOJOHOCHOT'O CJIOsl CKBaKHMH ITOKA3aTelb
BHYTPEHHEro  (UIBTPALIMOHHOIO  CONPOTUBJIEHHS C  YY4€TOM  JOIIOJHHUTEIbHOTO
TUAPOJAMHAMHYECKOTO COMNPOTHUBJIEHUS W3-3a HEMOJHOrO BCKPBITUSI BOJAOHOCHOIO CJOS
orpeaensiercs mo popmyie

@imp =, +@mm; (20)
B HAIIOPHBIX YCIIOBUSIX
@mm = h_lf]n(/ﬁ—e\
2z], \p J (21)

rae e onpeaesieTcs mo rpauky 4epr. 3.

2) 5)
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Yept. 3. K pacuery CONPOTUBIIEHHUA CKBAXKUH HA TUAPOJOTHUECKOE HECOBEPIIECHCTBO

a, 0 - CXEMbI HECOBEPILICHHBIX CKBAXKUH B HATIOPHOM M O€3HAMOPHOM ILIACTAX, 4, T - TPa(PUKH I ONPEACITICHUS
e

B Oe3HanopHbIX ycjoBusx B popmyie (21) u npu onpenejieHuu 3HaU€HUsI € 110 rpadpuky
4epT. 3 CIEAYET BMECTO 3HAUYEHUS /r MIOACTABIISTE by 1 BMECTO 3HAUCHUS /1 OACTABISITD V).

[Ipy pacyuere CuUCTeM M3 HECOBEPIICHHBLIX CKBaXHMH B (Gopmynbl (15) m (16) cnenyer
BMECTO 3Ha4YeHust @;, nOACTABIATL Dy,

19. Ilpu BBIOpaHHBIX 4YHCJE, PACYETHOM MOPOUBBOAUTEIBHOCTH U PACIIOJOKEHUU
BOJOMOHU3UTEJIBHBIX CKBAXXUH TPYIIIOBOU CHUCTEMBI CJIEAYET TMPOBEPUTH IOCTUKEHHUE
TpeOyeMOro NMOHMKEHHUSI YPOBHSI ITOA3EMHBIX BOJI B PACUETHBIX TOYKAX U B CAMHX CKBAKHHAX
MyTEM CYMMUPOBAHUSA NEUCTBUN KaXIO0U CKBAXKUHBI B OTACJIBHOCTH

S_ﬁzq“fﬂ (22)

3HaueHHUs (PYHKLHM NOHMXKEHUS OJIs PACUETHBIX TOUEK BHE CKBAKUHBI ONPEACISIOTCS 10
dopmynam TadJi. 6, a B COBEPIUICHHON CKBa)XXHHE OT €€ COOCTBEHHOI'O0 ACMCTBUS - MO

dopmyiie

fh:O.159]nﬁ
Fi (23)

[Ipu pacdere CUCTEM M3 HECOBEPLICHHBIX CKBaXKUH Mo ¢dopmysaMm (21) — (23) 3HaueHUe
PyHKUMU TOHWXKEHUSI (D, BXOAUT B BBIPAXKEHUE PACUETHOrO paauyca 7., COBEPLICHHOU
CKBA)XKUHbI, SKBUBAJIECHTHOM MO AEOUTY ACHCTBUTEIbHON HECOBEPIIEHHOM CKBAXKUHE:

_ —2,@@1@
Vie =9V, 94=€ | (24)

PacdeT nmpou3BOAMTCS KaK JJIsi COBEPIIEHHBIX CKBAXKMH C MOJCTAHOBKOM B popmyny (23)
BMECTO 7, BEIMUWHbBI PACYETHOI'O PANYCa /.
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20. OxoHuaTeNbHaAs ryOHMHA CKBAaXMH M INIyOHMHA MOTPYKEHHUS CKBAXKUHHOIO HACOCAa, a

Tak)ke AUAMETP U JUJIMHA (PUJIbTPA YCTAHABJIUBAKOTCSA HA OCHOBAHUM OIPEACIEHHbIX IO I, 18
U 19 NOHWKEHUN U OTMETOK YPOBHEUN BOJbI B CAMUX CKBAXKUHAX.

JIsi AIUTENbHOTO CPOKa CHYKObl (PUABTP, Kak OPABUIIO, CAEAYET PaCHoJiaraTbh HIMXKE
YPOBHSI BOJAbI B CkBakuHe. Ilpum COOTBeTCTByWOIEM OOOCHOBAHUM TOIYCKACTCS
MCIOJIb30BAaTh BOJOMOHU3UTEIbHBIE CKBAKHUHBI C HE3ATOIUICHHBIM (DUIBTPOM, HAIPUMED, Ha
KOHEYHOM JTare IMpPUu MNOHWKEHUM YPOBHA BOJALI A0 Boaoymnopa. B 3Tom ciayyae npu
OTIPEACNEHUN OJIWHbl JOEHCTBYIOIEH (CMOYEHHOM) 4YacTU (PUAbTpa CIEAYET YUYHMTBIBATDH

BBICOTY BBICAUMBAHUS, OMPEACISAIONYIO YPOBEHDb BOJIbI 3a CKBAXXWHOM, U BBIYHCIIATH JIUHY
NEHUCTBYIOLEH YaCTU HE3ATOIUIEHHOTO (puibTpa /y, M:
JJIS1 COBEPIIEHHBIX CKBAXKUH - 110 (popMyJIe:

[,=

/ A
1.68‘/q“/k 0.51 |42 4 4?2
‘ 4 i
\ / ; (25)

NJ1sl HECOBEPILIEHHbIX CKBAXXUH B (popmyny (25) BMECTO T€UEHHUS BEJIMYMHBI )j, CIEAVEeT
NOACTABJSATD by,

Pacuer TpyOuUaTBhIX U rajiepelHbIX JPEeHAXKEH

21. IIpu npuHsaTON riayOHHE 3aJ0KE€HUS KOJbLEBOIO APEeHa)ka MPUTOK IMOA3EMHBIX BOJ K
HEMY CIIEAYET BbIYUCIATH 1O popmye (1) u popmynam cxem 3 u 4 tadmn. 1.

IDTO K€ 3HAYEHUE BEJIIMYMHBI NPUTOKA CIACAYET MPUHUMATD TIPU OTIPEACTICHUUN TTOHUKEHUS
YPOBHEH IMOA3EMHBIX BOJ COIJIACHO M. 18 B TOUKAX, SABJAIOLIUXCSA BHEITHUMH 1O OTHOLIECHUIO
K KOHTYPY OAPEHaXa.

22, lloHuxkeHue ypOBHS IMOA3EMHBIX BOJ B LIEHTPE KOJIBLIEBOIO APEHAXKa MPU 3aTaHHOMU
rIyOuHE ero 3aJIOKEHHs, a TaKXKe TpeOyeMyro IIyOHHY 3aJ10:K€HUS KOJIbLIEBOI'O ApEeHaKa MpH
3aJaHHOM TMMOHUKEHUU B €r0 LEHTPE CIEAYET ONPEACIIATL U3 YPAaBHEHUA
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3HaueHus GynHkmmi V) Vi Y1) onpenensoTcs COOTBETCTBEHHO MO rpadukam

4yepT. .

YpaBHeHue (27) cieayer pemarbh NOAOOPOM WM rpapUIECKu.

Taoxuma 6

PacueTHasa cxema

Cxema 1

B ¢10€ ¢ KpyroBbIM KOHTYPOM ITUTAHUSA
Cxema 2

B moayorpaHU4E€HHOM CJIOE (C OJHUM KOHTYPOM
ITUTAHMS)
1 - ckBazkuHA;, 2 - 00J1aCTh MUTAHHUSA

Cxema 3

B 1momocoo0pa3HOM CI0€ ¢ ABYMS KOHTYPAMH ITHTAHHUS
]l - ckBaskuHA; 2 - 00JIACTH MUTAHUA

Cxema 4

PacueTHas ¢popmyna

2 2
\ }”d xr:,f ;.?Ch X;, _ xéf
£=0159Tn Fa
X
A —4] x+
f:O.159]n\/ L=t A

X

X HMEET MOJOKHUTCIbHBIC 3HAYCHHE, €CIH TOUYKa M
HAXOAUTCA MCKIY CKBAXKMHOH U 00JIACTHIO MATAHUS

4 )

4 h
Y 2Z + Z X z
f=0| —i— O —i—|
'\bﬂ bsr Y, \bsr bsr/
2 _
H:i,, Ve wm = /s °
bsr bsr b,ﬂf

Ovaxumg Q (¢, V) OnpeacIIeTCd no 4epr. 4

4 3\

x . Z .
\bﬂ bﬂj

0, 0,
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PacueTHasa cxema

PacueTHas ¢popmyna

[ +Z [ —Z

V= Wil v =

-~
bﬂ ? b 5t b St

Oyukuua O (¢, V) onpeacaaeTcs no uepr. 4

{ =

B cioe Mekay 001aCThIO MMUTAHKUSA U HCIIPOHUIIACMOM
TPAHULICH
1 - ckBaxkHHA;, 2 - 00JACTh MUTAHHUSA

a L
) ‘;H{Etl
3 l"l..===-l
LN
Napusnis.Sannsss
Il-l----l-=_s-ll!!! -
2 e e T T
1 llun=“u==n-l=n==l
b e e et
35S canisusadssabuananans

¥

d) % )
i, l_‘
TIINLT
SN
2 ARG 81REN
sENAENAA
1 HThA :
o PO TS0 T 4O TS -.ji-
-1 "11.

Yepr. 5. I'paduku pyHKLMMI

a- @i(u), 6 - @Au); 6 - @s(u)

23. Ilpu 3amaHHOU TJIyOMHE 3aJI0KEHHUS JIMHEMHOrO APEeHa)ka MPUTOK IMOA3EMHBIX BOJ K

HeMy cjeayeT onpeaeisith o ¢gopmyne (1) u gpopmynam cxeM 5 u 6 Ttadn. 1, a ypoBeHb
MOJ3€MHBIX BOJ B TOYKAX HA PACCTOSIHUM X OT OCH JIMHEMHOTO JPEHaXKa - MO YKa3aHUSIM II.
17 ucxoast u3 BEIMUYMHBI MPUTOKA, BEIYMCICHHOMN 1O Gopmye (11).

24, IIpu 3amaHHOM TpeOyeMOM IMOHMKEHHH B TOUKE HA PACCTOSIHUU X OT OCH JIMHEHHOTO
ApeHaka CIEAyeT BHa4dajae OMPEACTMTb NMPUTOK MOA3EMHbBIX BOJ K Hemy mo dopmyne (1) u
dbopmysam cxembl 2 TaOa. 1, 3atem, UCHOJB3yst (POPMYJbI CXeM 5 U 6 TOH K€ TaOJHUILbI,
OIPEACIUTDb TOAOOPOM HEOOXOAUMYIO ITyOUHY 3aJI0KEHUS JTUHEHHOIO ApEeHaxa.

25. bykBeHHble 00O3HA4YE€HMsI, BXOAsIIHME B (POpMyJibl, HPUBEACHBI B CIPABOYHOM
[ Ipunoxenun 1
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Ipunoxenue B
O0si3aTenbHOE
llpoekTUpOBAHUE BOAONMOHU3UTEIBHBIX YCTPOHCTB

BoaonmoHH3UTEJIBHBIE H HA0II0IATE/IbHBIEC CKBAKHHDBI

1. Jlusi onpenejeHusi KOHCTPYKLUK BOJAOIOHU3UTENbHBIX CKBAXKUH B MPOEKTE JIOJKHBI
ObITh BBIOpAHBI CIIOCO0 OypeHHUst U TPeOyeMOe KPEIUICHHE CKBAXKUH O0CaHbIMU TPyOaMH.

JlomyckaeTcst mpeaycMaTpuBaTh OypeHHE CKBAXKUH C TJIMHUCTOM MPOMBIBKON B Mpenaesax
HEIPEHUPYEMbIX CJIO€B, a TakXke B Ipeaesiax APEHUPYEMbIX BOJOHOCHBIX CJIO€B B TeX
CIIy4asix, KOTJa OINBITHBIM IyTeM J0Ka3aHa 3(POEKTUBHOCTH MOCICAYIOMIEH pa3rINHU3ALUN
CKBAYKUH.

JluameTrp OypeHUs] CKBaKMH MOJ (PUIBTPOBYK) KOJOHHY CJIEAyeT MOPUHUMATh II0
HAPY>KHOMY IMAMETPY MPEAYCMOTPEHHON MPOEKTOM (PUJIbTPYIOLIEH OOCHIIIKH.

B kojgoHHax o0cagHbIX TPyO, MPEeAYCMOTPEHHBIX HAa TEPUOA SKCIUTyaTallud CKBa)KHH,
BEPXHUI 00pe3 KaKAOM OCTarollencss o0CagHOM TpyObl OOJDKEH ObITh BbIlIe OalimMaka
npeabiayineid TpyObl HE MeHee YeM Ha 3 M MPU IJIyOuHe CKBaKUHBI 10 S0 M HEe MeHee YeM Ha
5 M - ipy OO0JbIIeH rMyOMHE CKBAXKUHBI, KOJILLIEBOM 3a30p MEXIy TPyOaMH AOJIKEH OBITh
3allEeMEHTUPOBAaH (Tak e, KaKk BCe 3aTpyOHOE MPOCTPAHCTBO OCTaroIIeicss TpyObl) WU
3aJ1eJIaH CAJIbHUKOM.

[Ipy OpOeKTUPOBAHUHN BOJOIOHU3UTEIbHBIX CKBAXKHUH B IMOJ3EMHBIX BhIPA0OTKAX CIEAyeT
npeaycMaTpuBaTh HUX OypeHHe ¢ NOPUMEHEHHEM YCTPONCTBA, MCKJIIOYAIOMIEr0 MPOPbIB
MOJ3€MHBIX BOJ B BbIPAOOTKH. B MSIrkux mopopax IpuU COOTBETCTBYIOIIEM OOOCHOBAHHUH
NOIMYCKAETCSA MPEeAyCMAaTPUBATh YCTPOHCTBO CAMOMUBJIMBAKOIIMUXCS CKBAXKUH W3 MOJA3E€MHBIX
BbIpAOOTOK IIyTeéM 3a0MBKM HWJIM 33aJaBJIMBAaHUs (PUIBTPOBOM KOJOHHBI Ha TpPeOyeMylo
rIyOuHy.
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2. JInsg BOAONMOHU3UTENbHBIX CKBAXKHH CJEOyeT MPeayCcMaTpUuBaTh TPyOUdaThIe, KaPKACHO-
CTEP>KHEBbIC, TI'PABUTALIMOHHBbIC, KOP3HWHYATbhIE, KOXKYXOBble MU OJIOYHbIC (PUILTPHI HJIH
NPOEKTHUPOBATh BOAOIIPUEMHYIO YaCTh CKBAKMHBI 0€3 YCTAHOBKHM B HEM (PUJIBTPOB HUCXOMIS U3
TpeboBaHuii TadI. 1.

Kaxnoe GuibTpoBO€ 3BEHO AOKHO UMETh IACIOPT 3aBOJA-U3rOTOBUTENS C YKA3aHUEM
BCEX €r0 TEXHUYECKUX JaHHBIX.

[Ip1 HEBO3MOXKHOCTH MHOJy4YE€HUsI (PUIBTPOB 3aBOJICKOIO M3TOTOBJICHHMSI HA HUX JOJIKEH
ObITh BbIJIaH CIIELIMAIbHBIN MTPOEKT, pa3pabOTaHHbINA MPOEKTHOU OPraHU3aIUEH.

@OuabTpbl JOJDKHBI 00JIagaTh AOCTATOUYHONW MOPOYHOCTBHIO, OOECHEeUYUBANOLIEH HX
HOPMaJbHYIO padOTy B CKBA)XXUHE, a TaKXKe COXPAHHOCTh MPH MOHTAXE WU
TpaHCOPTUPOBAaHUU. lIpOEKTUPOBATE UX CJIEAYET B AHTUKOPPO3UOHHOM HUCIOJHEHUH.

CoenvHeHne (PUIBTPOBBIX 3BEHbEB MEXKAY COOOM, a Takke C OTCTOMHHUKOM W
HaA(QUJIbTPOBBIMHU TPYOaMHU JOJKHO ObITh, KaK MPAaBUIIO, pE3bOOBbBIM.

3. Ileppopauuro TpyO cieayer npeaycMaTpuBaTh B BUJI€ KPYIJIbIX OTBEPCTUU WIIH LIEJICH.
BoponpueMHble MNOKPBLITHS TPyO4daTbIX M KAPKACHO-CTEPIKHEBBIX (DUIBTPOB CJEAYET
BBIMIOJIHATE MPOBOJIOYHBIMUA, HABUTBIMU MO CIHUPAIA C 3a0aHHBIM MMOCTOSAHHBIM IIIArOM,
CETYATBIMM WM M3 MPOCEYHOrO CTaJbHOIO JHUCTA C PA3JIWYHBIMUA THOAMU nepdhopauu
(«<MOCTOMY, KPYTJIbIMH OTBEPCTUSIMH, LIEJISIMU U T 11.).

4. CKBAXKHOCTb OOKOBOM IMOBEPXHOCTH TPyOUaThIX (PUILTPOB AOJKHA OBITh MOpsiaka 18-
25 %, BOAONPUEMHOrO MOKPBITHS M3 MPOBOJIOYHOU OOMOTKH WM MPOCEYHOrO JIMCTA -
nopsiaka 30-60 %.

PasMep OpoOXOIHBIX OTBEPCTUH BOJOIPUEMHOTO ITIOKPBITUS, 4 IMPHU €ro OTCYTCTBUH -
OTBEPCTUM WU 1Iejerd (PuiabTpa AOKEH OBbITh PABEH CPEAHEMY AUAMETPY YaCTULl d;m;
NPUJIETaroer MOPOabl UK OOCHINKH.

S. B kauectBe Marepuana OOCBINKH (PUIBTPOB CIEAYET NPUMEHSTb OTMBITHIM IECOK W
rpaBUl MW MECYAHO-TPABUMHBIC CMECH, a TAKXKE MPOAYKTbI APOOICHUS U3BEP>KEHHBIX HJIU
NPOYHBIX OCAMOYHBIX MOPOA C YAECIbHBIM BECOM HE MeHee 20 kH/M (2 TC/MB) U BPEMEHHBIM
COIIPOTHUBJICHUEM CKaTUIO HE MeHee 60 Mlla.

Martepuan OOCBINKU JOJKEH OBITh MJIOTHBIM, HEPACTBOPHUMBIM B BOJI€, CBOOOIHBIM OT
COJIEBBIX TIPUMECEH.

6. I'paHyiOMeTpUYECKHMU COCTAaB MNECYAHO-TPABUMHOU OOCBINKH, YHUCJO CJIOEB U HX
TOJILUHY CJIEAyeT MOAOUPATh UCXOAsl U3 TpeOOBaHUM Ta0JI. 2.

YKiaaky OoOCBhIIKU CleayeT npeaycMaTpuBaTh Ha 2-10 M BbIlle BEPXHEH KPOMKU (PUIbTpa
B 3aBUCHMMOCTH OT TIJyOMHBbI CKBa)XMHbI M BBICOTHI y4acTKa (PUIBTPOBON KOJIOHHBI,
NEePEKPbIBAEMOT0 OOCHIMKOM.

7. IlecyaHO-rpaBUHbIE OOCBINIKH YIIMPEHHOIO KOHTYpPa AONYCKAETCs NPEeayCMaTPUBATh B
MEJIKHUX IMEeCKaX B BOJOMNOHU3UTEJbHBIX CKBAXKHMHAX, OypEeHHE KOTOPBIX MNPOEKTUPYETCS
yIapHO-KaHATHBIM CITOCOOOM.

OOHOCIONHYK) OOCBINKY VIIMPEHHOTO KOHTypa Pa3peliaeTcss NPOEKTUPOBATh C YYETOM
YCTPOMCTBA €€ OJHUM U3 CJIEAYIOLIHX CIIOCOOOB:

NPOKAYKON CKBAXUHbI 3PJUPTOM ¢ OAHOBPEMEHHOM YKJIAJAKOHW II€CUYAHO-TPABUIMHOIO
MaTepuaia U moabeMoM OOCAHOM KOJIOHHBI,

NOrpyKeHUEM (PUIBTPOB C KOHYCOM;

C MOMOIIBI BCIIOMOTATENbHBIX CKBAKHUH;

NIPUMEHEHUEM JIJIs1 OyPEeHUS PACIIUPUTEIICH.

8. B KOHCTPYKLMH BOJOIOHHU3UTEIILHOM CKBa)XMHBI JOJKHA OBbITh MNPEayCMOTPEHA
¢uabTpOBasl KOJIOHHA, COCTOSINAs M3 TJIyXUX TPyO, MEPEKPBbIBANOIIUX HEYCTOMYUBBLIC, HE
OTJAKIINE BOAY CJIOH, (PUIBTPOBBIX 3BEHbEB, OIOJOBKA M MOPH HEOOXOOUMOCTH -
OTCTOMHHUKA WX BbINycka. JlmameTp (GUABTPOBOM KOJOHHBI AOJLKEH YAOBJIETBOPSITH
TpeOOBaHUSAM MOHTa)ka U AEMOHTAa)Ka MOrPyKaeMOro B Hee OOOpyIOBaHHUs, B YAaCTHOCTHU
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HACOCOB (€CJIM OHHM IIPEeAyCMOTPEHBbI IIPOEKTOM) M MNPHOOPOB, M MPOIYCKA PACUYETHOTO

pacxoia BOJBI.

OunbTphl (COrnacHo Tadj. 1) HEOOXOAMMO NPEAYCMATPHUBATHL B KaXKAOM BOJOHOCHOM
CJI0€, M3 KOTOPOro Tpedyercss OTOOP BOJbI, a TakkKe B 30HE BOAOHOrNOLIEeHUsA. Yucio
3B€HbEB (PUIIBTPOB YCTAHABJIUBAETCS PACYETOM.

Taonuma 1

Bua BOAOIIPHEMHON YACTH CKBAKHH

OO0nacTh MPUMCHCHHSI

1 CxBaxuHbL, HE 0O0OPYAOBAHHBIC (DUIBTPOM

2. TpyOuareie (PUIBTPEI - TPYOBI C KPYIJIOH HIIH
meacBOM  mepdopamue  0¢3 OOCBIMKH H
BOJIOMPHCMHOIO MOKPBITHS

3. TpyOuareic (PUIBTPEI C BOJAONPHCMHBIM
OOKPBITUEM W3 IPOBOJOYHOM  OOMOTKH,
IITAMIIOBAHHOTO JIUHCTA C OTBECPCTHAMH WIIH
CCTKM, a Tarke (UIBTPHI H3 INTAMIOBAHHOIO
THACTA O€3 OMOPHOro Kapkaca, 0¢3 0OCHIMKU

4. To ke, ¢ IECYAHO-TPABUUHOU OOCBIIIKOH

5. KapKacHO-CTEPIKHEBBIC (ODUIBTPBI
BOJOMPHUEMHBIM MOKPBITHEM II0 I103. 3

C

6. To ke, ¢ MECYAHO-TPABHMHON OOCBHIIKON

7. 1'paBHTAIUOHHBIE (PHUIBTPBI KOJOKOJBHOIO

HJIM 30HTHYHOTO THIIA
8. Kop3uH4YaTBIC U KOXKYXOBBIC (DHIBTPBI

9. bio4Hbic PUIBTPBI

| IpouHbIle TPEMIMHOBATHIE CKAJBHBIE MOPOABI, B MPEACTIAX
KOTOPBIX HET OIMACHOCTH BBIBAJIOB W BBIHOCA 3ATMBAROILIECTO
TPEIUHBI  MATEPHATA B  IIOJOCTh  CKBAXKHHBLI,  IIPH
PACIOJIOKCHUH CKBAXKHHHOTO HACOCA BBILIC HC3AKPCIUICHHOU
YACTH CKBAKHHBI UJIM B CKBAKHHE, PAOOTArOIICH O€3 HACOCA;
CKBAXHUHBI C VIOHPCHHOM  BOJOIPHUCMHOHM  ITOJIOCTBIO,
O00OpA30BAHHOM B PE3YJIBTATE BBIHOCA MOPOABI W3 BOAOHOCHOTO
CJIOSI

TpeImUMHOBATHIC CKATBHBIC H KPYIMHOOOJIOMOYHBIC MOPOAbI IIPH
OTCYTCTBHH OIIACHOCTH BBIHOCA TPYHTOBOIO MarcpHajia H3
TPEIIUH, IPH HAIJICKAIEM OOOCHOBAHHUH - TPABCIHUCTBIC

TPYHTHI
[Ipn HAgmEKAIMEM OOOCHOBAHHMH - KPVIIHBIC H TI'PABCIHCTHIC

ICCKH, KPYIHOOOJIOMOYHBIC M TPCIMHHOBATBHIC CKAJBHBIC
IOpOAbl IMPH OTCYTCTBHH ONACHOCTH BBIHOCA IICCUAHOIO
MATCPHAJIA B CKBAYKHHY

Ileckm u apyrue TOPHBIE MOPOABI MPH OIACHOCTH BBIHOCA
MCJIKHUX YACTHI[ B CKBAXKHHY

[Io mo3. 3 npH yCIOBUH PACTIONOKECHUA CKBAXKUHHOTO HACOCA
HAZ (PUIBTPOM, 4 TAKXKE B CKBAXKHHAX, padoTaromux 0¢€3
HAcoca
[lo mo3. 4 B yCIOBUAX PACHOJIOKCHUA CKBAKHHHOTO HACOCA
UM (DUIBTPOM, A TAKKE B CKBAKHUHAX, PadOTArOmUX O€3
HACOCOB

[ leCKkH CpeaAHEH KPYITHOCTH

YCnoBusA, B KOTOPBIX, COrJACHO TPEOOBAHHMAM TA0I. 2,
HCOOXOAMMA ABYXCIOHMHASA OOCBINKA H B KOTOPBIX CO3JAHHIO
OOCBINIKM HCHOCPCACTBCHHBIM IOTPYKCHHCM B CKBAXKHHY
MICCKA U TPABHS NPCIMITCTBYIOT HAIOPHBIC BOIBI

KpyImHbBIE MECKH U TPABHHUHO-TAJICYHHKOBBIC OTJIOXKCHHUA ITPH
OTCYICTBHH B  IOA3EMHBIX BOJAX  KOJBMATHPYVIOIHX
XHMHUYCCKHX 00PA30BAHUI

[Tpumeuanusa: 1. [IpumecHeHue (PuiabTpoB 0€3 OOCBHINKH TOMYyCKACTCH, €CAM BO3MOKHBIC IPH 3TOM
OOpPYLICHUS TOPHBIX MOPOA HE BBI3BIBAKOT OCIIOKHCHUS HA MPUIICTAOLICH TEPPUTOPHUH.

2. B mpoekrax qomyCcKaeTca npeaycMaTPUBaTh
BOJIOKHUCTBIX MATECPHAIOB,
HCOOXOAUMOTO CPOKA CIYKOBI CKBAYKHUHBI.

CTATHYCCKHUX TKAHCH HW JOPYTUX MATCPHATIOB,

HCIIOJIb30BAHUEC A1 (DHIBTPOB BOAONOHU3HTCIIbHBIX CKBAYKHUH
OTBCUAKOIUX TPCOOBAHUAM

3. Kak nmpuBHI0, CICAYET MPEAYCMATPUBATD (DUIIBTPHI 3aBOJACKOTO H3TOTOBJICHUS.

Taomxuma 2

[ lapaMeTpbl OOCHIITKH

TpeboBaHusA K mapamMeTpam

COOTHOLICHUEC  3HAYCHHM  CPCOHHX
MIPUJICTAKIICTO K MOPOAC CJIOS OOCBHINMKA H CAMOM
U OPEABIAYIICTO CIOCB OOCHINKH

Pa3HO3¢pHUCTOCTh MATEPHAJIA KAXKIOTO CJIOS OOCBIIIKH IPH €€ VCTPOMCTBE:

THAMCTPOB

JacTHII MAaTepHaja
IOPOIBI HITH ITOCIICAVIOIICTO

5 < dl,mr _ dZ,mr _ dS,mr < 10
dg,mr dl,mr dZ,mr
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[TapamMeTpbl OOCHIIKH TpeboBaHus K mapaMeTpam

THAPABINYCCKUM CIIOCOOOM HITH YKJIAJKOH B KOKYX J
k

dinf
d

<35

IIyTeM COPOcCa IO 3a30py MEKAY (PHIBTPOM H CTCHKAMH CKBAKHHBI
£ <3

dinf

TommuuHa OTHOTO CIO OOCHINKH (PHIBTPA BOAOIIOHU3UTCILHON CKBASKHUHBI
tfm230dsup U tﬁHEO.ZSQLFLf

[ITpuMeuvanue. [Ipu nepececucHun (PUIBTPOM HECKOJIBKHX BOJOHOCHBIX CJIOCB WM MPOCIOCK MATCPHUAIT
OJHOCJIIOMHOM OOCBINKK CJICAYET MOAOHMPATh IO HAUMEHBIIEMY 3HAYCHHIO o, ONPEACICHHOMY IIPH
TPAHYJIOMETPHYCCKOM AHAJIM3E BCEX OTOOPAHHBIX OOPA3LOB MOPOABLI, HO C COOMIOACHHEM I KAXKIOTO
EPEeCEKAEMOro ciaogd yeiaoBud d y > dg . Ecim 3HaueHHA d, ., PasIMYHBIX BOJOHOCHBIX CJIOCB HACTOJIBKO
OTJIHYAKOTCA MEXKIY COOOH, 4YTO 3TO YCJIOBHE HEBBIIMOJHHUMO, TO CICAYET MNPEAyCMATPHUBATH OJHOCIOHHYEO
OOCBIINKY C Pa3IUYHBIMH 3HAYCHUAMHU d; 1 TIO BBICOTE (DUIIBTPA WU ABYXCIOHNHYIO.

OTCTOMHUK JOJKEH ObIThb MPEAyCMOTPEH B KaKAOM CKBa)KMHE, B KOTOPOM BO3MOKHO
OCEIaHuE YacTull rpyHTa. JUJIMHY OTCTOMHHKA CJIE€AyeT Ha3Ha4YaTb B 3aBUCHUMOCTH OT
KOJIMYECTBA OKUJIAEMbIX OCAJIKOB YAaCTHUI TOPHBIX MOPOJ, HO HE MeHee 2 M. CKBaXUHBI C
OTCTOMHUKOM JOJDKHBI ObITh TOCTYIIHbI AJIS1 OUUCTKH.

9. Jlna oTkauyku BOALI W3 BOAONMOHU3UTENBbHBIX CKBAXXKWH, KakK IPAaBUJIO CJIEOYET
NpeaycCMaTpUBaTh CKBAXKUHHBIE HACOCHI.

[Ipy HagjgexameM  OOOCHOBAHMM  JOMYCKAETCSI  MOPOEKTHUPOBATh  OOOPYAOBAHHE
BOJOIIOHU3UTEIbHBIX CKBAXKUH 3PJU(TaMH, THAPOIJIEBATOPAMH, NOPILIHEBBIMHA HACOCAMHU.

JUId OTKaYKu XUMUYECKHU AKTUBHBIX U TE€PMAJIbHBIX BOJ HACOCHI CJICAYET MPUMEHSATH B
XUMHUYECKU- U TEPMOCTOUKOM HUCIOJHEHUSIX.

[Ipu pa3MelneHur B CKBa)KMHE HACOCA C MOTPY>KHBIM 3JIEKTPOJABUraTEIEM HUXKE (PUIBTPA
CleayeT NpeayCMaTPpUBaTh YCTPOMCTBO B BUAE OTKPBITOTO CHU3Y KOXKyxa AJs1 OOTEKaHUs (C
LEJbK OXJIAXKACHUS) BJICKTPOJABUTATENSI OTKAYMBAEMOM BOAOM, €CJIM TaKO€ YCTPOMCTBO HE
MPEAYCMOTPEHO KOHCTPYKIIUEU HACOCA.

[Tomaua Hacoca npu TpeOyeMOM Hamope A0JDKHA COOTBETCTBOBATh MPOU3BOJAUTEIbHOCTHU
CKBA>KUHBI.

10. CxkBaxkunbl, OOOPyAOBaHHbIE HACOCOM, AOJKHBI OBITh CHA0XE€Hbl MAaHOMETPOM,
3aJIBUOKKOM, OOpaTHBIM KJIallaHOM, KpaHOM sl OTOOpa MpoO BOJABL, BOJOMEPHBLIM
YCTPOMCTBOM, NbE30OMETPAMM HJIM AAaTUMKAMH AJIsl 3aMEPOB YPOBHEN BOJbI B (DHUILTPOBOMU
KOJIOHHE M B 3aTPpyOHOM MNOPOCTPAHCTBE (B CHCTEMax BOJOMNOHHU3UTEIbHBIX CKBaXKHH,
padOTAKIIMX B OAUHAKOBBIX YCJIOBUSIX, AOIIYCKAECTCS YCTAHOBKA MbE30METPOB B OAHOM U3 10
CKBAJKUH).

[Ipu oTcyTrcTBUM HeoOXOmAMMOCTH B  (¢uiabTpe (corjacHo Tada. 1) cuenmyer
NpeayCMaTPUBaTh KPEMJIEHUE CKBAKUHBI TIIYXOU TPyOOH OT MOBEPXHOCTH A0 TMyOMHBI HE
MEHEE YEM Ha 2 M HHXKE HACOoCa.

11. Ilpu nDpOEKTUPOBAHUM BJIEKTPOCHAOKEHUS CKBAXXUMHHBIX HACOCOB HEOOXOAUMO
cooyonath TpeOoBaHusi IIpaBun ycrpoicTBa syekTpoycTaHoBoK (I1YD), yTBep:kaeHHBIX
MunsHepro CCCP. I1o HaaekHOCTH 3JIEKTPOCHA0KEHHMSI CKBAXKUHHBIE HACOCHI OTHOCATCS KO
11 xkareropum.

DNEKTPOCHAOKEHUE  CKBAXKHWHHBIX  HACOCOB  CIEAYET  MNpPEeayCcMaTrpuBaThb  OT
CaAMOCTOSITEJIbHBIX JIMHUU 3JICKTPOTICPEaAYH.

12. Jlnsg HACOCHBIX YCTAHOBOK BOJOIMOHHU3UTEIBbHBIX CKBAXXWUH, KaK MPABUJIO, CIECAYET
NpeayCMaTPUBATh aBTOMATU3ALIMIO PadOThl 00OPYAOBAaHUS B 3aBUCUMOCTH OT YPOBHS BOJbI B
CKBA)XMHAX C CUTHAJIM3aLMer 00 aBapUMHOM OTKJIIOUEHHH Ha JUCHETYEPCKUN IyHKT, MpPHU
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HEOOXOAUMOCTH IEPUOJANUYECKOTO BKJIFOUEHUS U OTKJIKOUEHMSI HACOCOB - JHUCTAHLIMOHHOE

yIIPaBJICHUE.

13. BpInyCk ©W3 CKBO3HOTO (UIbTpa MOJKEH ObITb OOOpPYAOBaH 3aJBWKKOU H
MaHOMETPOM.

14. B npoekTte CaMOM3JIMBAIOIIEHCS CKBaKUHBI JIOJDKHBI OBITb MOPEAYCMOTPEHHI
MEPONPUSITHS TPOTUB IIPOPHIBOB MO 3aTPYOHOMY (32 (PUIBTPOBOM KOJIOHHOM) MPOCTPAHCTBY.
YCTb€ CaMOM3JIUBAKOILECHCH CKBAXKUHBI CJICAYET MPOCKTUPOBATE HUXKE OTMETKHU, 10 KOTOPOH
TpeOyeTCsl TIOHU3UTh YPOBEHDb HANOPHBIX BOA. M3HUB U3 yCThs CIEAYET NPEeAyCMAaTPUBATD B
BOJOOTBOSIINE JOTKH, TPYOOTIPOBO bl UJIU CU()OHHBIN KOJIEKTOP.

YCcThe CaMOMBJIMBAKOIIENUCS CKBAXKUHBI B MOA3EMHOM BbIPAOOTKE AOJDKHO OBITh
00OpYIOBAaHO 3aABHXKKOI.

B nyuyeBbIX BOA03a00pax CaMOM3JIHUBAKIIUECS CKBAXXUHBI CICAYET MPEayCMaTpuBaTh BO
BCEX CJIOSIX, B KOTOPBIX TPEOYyeTCsl BOAOMOHMXKEeHUE. YNUCIO THE3/T B CTEHKE KOJIO1a JOJILKHO
ObITh B 1,5-2 pa3a 0oJjibllie paCuy€THOIO YUCIA JTyUEH.

15. BakyymHBIE CKBa)XUHBI CJIEAYET TMPEAyCMATPUBATHL C TEPMETUUYECKOU KPBILIKOU U
CaJlbHUKaMHM JJIs1 YIUIOTHEHUST MECT IepeCceUYeHHs C HEeM BCEX BJIEMEHTOB O0OOpyI0OBaHUS,
npenycMarpuBaeMbix M. 10. BakyymHbIe CKBa)XKWHBI JOTIOJHUTEIbHO MOOJDKHBI OBITh
O00OpyZIOBaHbl BAaKYyMMETPOM, JaTUMKAMHM YPOBHEH M YCTPOWCTBOM MJsd H3MEPEHUS
OIUHAMHUYECKOTO YPOBHSI.

B 1npoekte HEOOXOAMMO MNPEeaAyCMAaTPUBATh TIE€PMETU3ALUK MY(PTOBBIX COEIUHEHUU
(pUIBTPOBBIX KOJOHH U UX LIEHTPOBKY B CKBAXKHMHAX.

Jlna otOopa BO3dyxa W3 BAaKyyMHBIX CKBA)XXMH CIEAYET IPEeAyCMATPUBATb YCTAHOBKY
BAKYYMHBIX HACOCOB WU KEKTOPHBIX yCTpOUCTB. llpyu 3TOM nomyckaercss mpUMEHEHHUE
CUCTEM, OCHOBAHHBIX HAa HCHOJIb30BAHMHM HACOCHBLIX arperaToB JETKUX HMIJIO(UIBTPOBbIX
YCTAHOBOK BAKYYMHOI'O BOJOMNOHMKEHUS.

16. OrojioBKM M Hapy>XKHOE OOOPYIOBAHHUE BOAOIIOHU3UTEIbHBIX CKBAXKHUH JTOJIXKHBI OBIThH
3alUIIEHBI OT MMOBPEKIACHUS U 3aCOPEHUS.

17. Ilpu HUCOOJB30BAHMM OTKAUMBACMOW BOJAbI OJsI BOJOCHAOXKEHMS KOHCTPYKLIUS
BOJONOHU3UTENIbHBIX CKBAXKHH JIOJKHA YAOBIETBOPATH TpedoBanusM CII31.13330.2010.

18. B OpOEKTHOM  JOKYMEHTalUU CIICAyeT MmpeaycMaTpuBaTh  PE3EPB
BOJIONIOHU3UTENIbHBIX CKBAXKUH, B TOM 4HCJE O0OPYyAOBaHHBIX HacocamMu, B pasmepe 10 20 %
X OOIIero 4Mcia, ONpeaeieHHOTO PaCueTOM.

19. KoHcTpykiusi HaOMKOAATEIbHBIX CKBa)XXKMH, KaK IPaBUIO, MAOJDKHA BKIKOYATH
HaA(PUIBTPOBbIE TPYObI, (PUIBTPOBYK HACTh U OTCTOMHHUK. BHYTpEHHMN AMAMETP KOJIOHHBI
NOJDKEH ObITh TAKUX Pa3MEPOB, YTOObI 00ECHEUMBAIMCH OECIPEISITCTBEHHOE IIEPEMEIICHUE B
€€ MOJIOCTHM HW3MEPUTEJbHON amnmapaTrypbl M BbINOJHEHHUE PEMOHTHBIX padoT. DuibTp
NOMYCKAeTCs MPUMEHSTh TPyOdaTOro TUMA C CETYAThIM BOAOMNPHUEMHBIM MOKPBITUEM W3
CUHTETUYECKUX MaTepuasioB. OTCTOMHUK HAOIIOAATENIbHOM CKBAXKHUHBI CJIEAYET BBIMOJHSTH
BbICOTON 2-3 M. OrojoBOK CKBAXXHWHbI JOJIKEH NOAHUMATBLCS HAJ MOBEPXHOCTBIO 3€MJIU HE
MeHee ueM Ha 0,5 M U 3aKpbIBaTbCA KPBIIIKOW C 3AMKOM, a YYaCTOK BOKPYI CKBAKUHBI MPHU
HEOOXOAUMOCTH JIOJKEH OBbITh OIPAXKACH.

[Ipy HernyOOKOM MOJIOKEHHUM 3aMEpsi€MbIX YPOBHEM MOA3E€MHBIX BOJ B KadeCTBE
HAaONMIOAATENIbHBIX CKBAXKUH JOMYCKAETCS UCMOb30BaTh JIETKUE UTJIO(UIIBTPHI.

bypeHue HaOmOOaTEeNbHBIX CKBAXXUH CHEAYET MPeAyCMaTpUBaThb, KaK IIPaBUIIO,
BpalllaTeJIbHbIM CHOCOOOM. JlomyckaeTcs mnorpykeHue (QUIbBTPOBONM KOJIOHHbBI MyTEM
noaMbiBa. B ciayyae mnpuMEHEHHs BpalllaTeIbHOTO cnocoda OypeHus ¢ TJIMHUCTOMH
MPOMBIBKOM AOJDKHA ObITh MpeaycMOoTpeHa 3(P(EKTUBHAS PA3TIUHU3ALMSA MPUPUIBTPOBOU
30HBI.

20. B 3aBUCHUMOCTH OT TI€OJOTHYECKOro paszpesa, crnocoda OypeHHs, KOHCTPYKLHUHU
CKBAKMHBI B MPOEKTE CICAYET MpEeaycCMaTpuBaTh €€ 00padOTKy OJHUM (MJIM HECKOJIbKUMM )
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U3 METOMNOB TUAPABIUYECKAM, 3SJIEKTPOTUAPABIUYECKUM, PEAr€HTHBIM, MHEBMOYIAPHBIM,

MEXaHMYECKUM, VIbTPa3BYKOBBIM, B3PbIBHBIM.

O0OpabOTKy CKBaKUHBI CJIEAYET HA3HAYATD:

repea BBOJAOM B JIEHCTBHE - B ClIy4asix HEOOXOAUMOCTH €€ pa3rJIMHU3ALUM, aKTUBU3ALIUU
TPEIIMH B CKaJbHBIX MOpoaax, oOpa3oBaHHS BOKPYI CKBaKMHbI €CTECTBEHHOTO (HIbTpa
MyTE€M BbIHOCA MEJIKHUX YaCTHL] U3 OKPYKAKIUX TOPHBIX MOPOSI;

B MpoIecce padOThI - Yyepe3 MPOMEKYTKH BPEMEHH, OmNpeaessieMble ONbITHBIMU JaHHBIMU
IJIs1 MECTHBIX THAPOTE€OJIOTUYECKUX YCIIOBUM;

nepea caaded CUCTEeMbl 3alUThl B OSKCIUTyaTalMK) - B CJIy4ae €€ HCIIOJIb30BAaHUS B
IPOLIECCe CTPOUTEIbCTBA TOPHOI'O MIPEAIPUSITHS.

JlpeHaxu
21. IlnacToBBIM ApPEeHAXXK HA OTKOCAX OTKPBITHIX BbIPAOOTOK CJIEAYET MNPOEKTUPOBATH
OJHOCJOMHBLIM. B kadecTBe (pUABTPYIOIIMX MaTepHAJIOB JOIYCKAETCs MPEayCMaTPUBATH B
3aBUCUMOCTH OT I'PAHYJIOMETPUUECKOTO COCTaBa BOJAOHOCHBIX MOPOA CPENHUN UJIH KPYITHBIN

d,
MECOK, a TAKXKE MECUYaHO-TPABUMHBIE CMECH C KOA((PHIMEHTOM Pa3HO3EPHUCTOCTU i HE

oonee 20.

BepxHsisi rpaHuLia TUIACTOBOrO JpPEHa)ka OOJDKHA MNPEBBIMIATE HE MeHee ueM Ha 0.5 M
YyPOBE€Hb BBbICAUMBAHMUS BOJIbI HAa OTKOCHI BbIpaOOTKHU. TojaMHA IUIACTOBOIO JApEHAXKa
noJokHa ObITh HE MeHee 0,3 M. OTBOA BOJbI M3 MJIACTOBOrO APEHAXKAa HA OTKOCAX OTKPBITHIX
BbIPA0OOTOK OCYIIECTBIISIETCS Yepe3 TPyOUaThId APEHAXK WJIM TPAHIICHUHBIC JPEHBI.

JUis mipenoTBpallleHUss IMPOMEP3aHus JPEHAKHOW OTCBHINKU IJIaCTOBOrQ JIPE€Ha)ka U
TpyOUaThIX MJIM TPAHILICHMHBIX IPEH, MOBEPXY IMJIACTOBOrO JPEHaka U MEJIKO3ariyOJIeHHbIX
OPEH CIEAYEeT VYKJIAAbIBaTh 3allUTHBIA CJIOW TpyHTa. JlOomyCcKaercs TPUMEHEHUE
BOJOCTOMKOrO yTEILIMTENA. ECIM MO3BOJISIIOT YCIOBMS, APEHbI HEOOXOAUMO 3aryyOJIsITh
HU>KE TJIyOWHBI IPOMEP3aHUsI TPYHTA.

[Ipy HEOOXOAMMOCTH MOIYCKAETCS MNPEAyCMaTPHBATh ILIACTOBBIM APEHAX BHYTPEHHHUX
OTBAJIOB B Kapbepe (pa3pese), YIOKEHHbIH MO BCEM ILIOIIAAN OCHOBAHMS OTBaJia MO BEPXY
CUCTEMATUYECKHA PACIIOJIOKEHHBIX APEH-KAaHAB IUIOMAABI) MOMNEPEYHOTO CEYCHUST KAXKA0W HE
Mernee 0,1 M~ C 3alOJHEHHEM KAMEHHbIM, [EOCHOYHbIM MATEPUAIOM, OOeM M3
KE€NE300€TOHHBIX OJIOKOB, TUIMT U T.M. AJs OTBOJA BOJbl BO BPEMEHHBIC KaHABbl BAOJIb
¢pOHTa OTBAJIOB.

IlmacToBbIM ApeHAX B OCHOBAaHMM COOPYXEHUU Ha TPEUIMHOBATBIX CKaJbHBIX W
NOJYCKAJIbHBIX MHOPOAAaX CJIAECAYeT OPEeAyCMaTpUBaTb U3 OAHOIO CJIOsl TPaBUs MU MICOHS
MUHUMAJbHOU TonmuHOu 20 cm. B ciydae, €ciii B OCHOBAHUU COOPYKEHUU 3aJI€Tar0T
MEJIKUE, MbLJIEBATHIC MECKU UJIH TIIMHUCTBIE MOPObI, TO MJIACTOBBIN APEHAXK BBLIMOJIHAECTCA U3
NIBYX CJIOEB: MECOK CpeaHEH KPYIMHOCTH TOJIMUHON HEe MeHee 10 ¢M (HMKHMU CJIOM) U TpaBUU
Uad meOeHb TOJIIUHOM He MeHee 15 cm (BepxHuil cioit). JlomyckaeTcsi BBITTOJTHEHHE
MJIACTOBOTO APEHAXKa OAHOCJOWHBLIM W3 I'paBUsl WM IeOHS TOJLIUHON He MeHee 20 CM C
MOJJIOKKOHN U3 HETKAHOT'O €OTEKCTUJIBHOIO MaTepuralia 3aMEHSIOIIEU MEeCUYaHbIN CJI0OU.

JlonyckaeTcss mnpeaycMaTpuBaTh WCIIOJIb30BAHUE [JISI TUJIACTOBBIX JPEHAXKEU TIUIMT U3
NOPUCTOro O€TOHAa MM JAPYrUX  MATEPHANIOB,  YAOBJIETBOPSAKIMX  TPEOOBAHUIM
HEOOXOAUMOMN BOAOMPOBOJAUMOCTH, MPOYHOCTH, HEPA3ZMOKAEMOCTH U YCTOMYUBOCTH MPOTUB
ArPECCUBHOIO BO3JICHUCTBUSA MOA3EMHBIX BO/I.

Bona v3 miaacToBOro ApeHaka OTBOAMTCS TPyO4aTOM WM TPAHIIEHHOM APEHOH K MECTY
cOpOCa UM K NEePEKAYMBAKOIIUM HACOCHBIM CTAHLIHSIM.

JIpeHaxXKHBIM CJIOW W3 MeCKa 3a CTEHAMH COOPYKEHUM (MPUCTEHHBIM APEHAX) CIEayeT
npeaycMaTpuBaTh TOJMIUHON HE MeHee 20 CM Ha BBICOTY HE MEHee ueM Ha 0,5 M BBbILIE
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YPOBHsI MOJ3€MHBLIX BOJA. B KauecTBe NPUCTEHHOrO JApEeHa)ka MOTYT ObITb HCIIOJb30BAHBI

OKJIEeUHbIE PYJIOHHBbIE (JINCTOBBIE) MOJIMMEPHBbIE MPOPUIUPOBAHHBIE MATEPHUAJIBI.

22, Jlna TpyOuUaThIX JpEeHAKEH CIEAyeT IpeaycMaTpuBaTh TPyOOPUIBTPHI U3
KPYITHOMIOPUCTOrO  OeTOHa, acOeCTOLEMEHTHblE C  BOJOINPHUEMHBIMH  OTBEPCTHUSIMH,
KepaMU4eCKue, OETOHHbIE U KeJe300€TOHHbIE TPYObl, TPYObl U3 MOJUMMEPHBIX MAaTEPUAJIOB C
necyaHo-TpaBUMHON 0OChInkoM. TpeOoBaHUSI K MaTepHally I€CUaHO-T'PABUMHOM OOCBIIIKU
TPpyOUaThIX APEHAXKEU U K MOAOOPY €€ IPaHyJIOMETPUUECKOrO COCTaBa TE K€, YTO B OOCHIMNKE
GUABTPOB BOAONOHUBHUTEJbHBIX CKBAXXUH (CM. mi.5 W 6). MuHUMaJIbHAsA TOJIMHA CJOS
OOCBITIKH U3 MeCKa N0JKHA ObITh 10 ¢M (Hapy KHBIN, 3alIMTHBINA CJION), U3 I'paBUs WU LIEOHS
- 15 cm (HemocpeacTBeHHasi OOChImKa TpPyObl). JlomyckaeTrcsi OOChIIKA APEHAXXHBIX TPyO
TOJIBKO T'PaBHEM HJIH I€OHEM C MUHHUMAJbHOW TOJIMIUHOMN CJosA 15 ¢M B 00€pTKE MPU3MBI
OOCBITNKHU T€0TEKCTUIbHBIM MAaTEPHATIOM.

Jlonyckaercss mnpeaycMaTpuBaTh  (UILTPOBBIE TOKPBITHS  APEHAXKHBIX TPyO U3
BOJIOKHUCTBIX, TKAaHbIX, HETKAHbIX T'€OTEKCTHUJIbHBIX WU APYTUX MATEPHUAJIOB, OTBEYAIOIIUX
TpeOOBAHUSIM HEOOXOMMOIr0 CpOKa CIIYKOBI ApeHaka.

HeoOxoauMo npemycMaTpuBaTh IPHEM BOAbI TPyO4AThIM JpEHaKeM 4Yepe3 CThIKU TPyoO,
nopbl B CTE€Hax TpyooduiabTpoB, mnepdopaldd B CTEHKaX acOECTOLEMEHTHBIX,
KeNE300€TOHHBIX U TPYO U3 MOJUMEPHBIX MAaTEPUAJIOB.

JluameTp TpyOUaThIX APEH AOJLKEH ObITh HA3HAYEH U3 YCJIOBUS MPOITYCKA MAKCHMAIbHOTO
NPUTOKA TIOA3EMHBIX BOJ MOJIHBIM Ce€YeHHEeM. MUHHUMAJIbHBIM YKJOH TpyOudaThIX JpEH
cinenyetr npuauMatb 0,003 . IIpu Hagnexaiem OoOOCHOBAHUM YKJIOH TpyO auamerpom 400 Mm
1 0oJiee MozkeT ObIThb AonyileH MeHee 0,003 .

CMOTpPOBBIE KOJIOALbI Ha TPyOUaThIX JpEHa)Kax CJIEAYET yCTpauBaTh HE 00Jjiee 4eM 4Hepes
50 M IO UIMHE APEHBI, Ha MOBOPOTAX, IEPECEUYEHUSIX, B MECTAX U3MEHEHHUS YKJIOHA WA
nmeperiaga OTMETOK JIOTKa ApeHbl. TpyObl Mexkay KOJIOALAMH ClieAyeT YKJIaablBaTh Oe3
M3MEHEHHsI YKJIOHA.

B kapwepax (pa3pe3ax) BOAy H3 TPyOuyaThbIX JpeHakell HEeOoOXOAUMO OTBOIAUTH IO
o0leKapbepPHOM BOJJIOCTOUYHOM CETH.

23. CedeHusi OPEHAKHBIX BBIPAOOTOK CHEAYyET NMPOEKTUPOBATH HUCXOISl U3 YCJIOBHH MX
3KCIUTyaTalMH U C YYETOM CHOCOOOB MPOXOAKH U MPUHUMAEMOT0 O0OPYIOBAHMS.

[Ioa3emMHble IpeHa)kHbi€ BbIPAOOTKM B MPOYHBIX CKAJIbHBIX IOPOJAaX, KaK MPaBUJIO, HE
cleayer KpenuTb. B HEyCTOMYMBBIX MOPOAAX KPEIUICHHWE APEHAXHBIX BbIPAOOTOK
HEOOXOJMMO BBINOJHATL € YYETOM CO3JaHHs OOJIbIION (PUIBTPYIOIIEH ITOBEPXHOCTU:
3aKpPENHOE MPOCTPAHCTBO AOJDKHO OBITh IJIOTHO 3aIOJHEHO (PUIBTPYIOIIUM MaTepHaJioM U
He 3all€eMEHTHUPOBAHO, IJIsI Kpemnu CleayeT MPUMEHSITb COOPHBIN KeJe300€TOH, MOPHUCTHIM
OeTOH, OTHeJbHbIe OJIOKM, JepeBO, NOpU MOPUMEHEHHM MOHOJHUTHOTO OeTOHa WJIH
K€Ie300€TOHA B KPEIMM CJIECAYET OCTABJISITh OTBEPCTHS (OKHA) C CETKaMU-(DUJIbTPaMHU JJIs
MPOIYCKa BOJIbI.

JlpeHakHbI€ BBIPAOOTKU HEOOXOAMMO MPEAYyCMATPUBATL C YKIOHOM K OKOJOCTBOJIbHBIM
BONOCOOpHUKaM. JlomyckaeMblii MUHUMAaJIbHbIN YKJIOH 0,003 .

S7



CII xx.13330.2011

Hpuaoxenue I
CripaBOYHOE

bykBeHHbIEe 0003HAYECHUS]

A - momaab, OrpaHUYeHHAass KOHTYPOM BOJIOIIOHU3UTEIBHOU CUCTEMBI (KOHTYPOM JIMHUH
BbICAUMBAHUS  MOA3EMHBIX BOJA B  BBIpAOOTKE, KOHTYPOM BHYTPEHHEW TI'paHH
MPOTUBOMMIIBTPALIIOHHON 3aBECHI), M

F.(-u) - uaTErpanbHas MoKa3aTeabHast (PyHKIUS;

F(u) - BcnmomoratenbHast QYHKUUA AJI ONPeacaeHUs IPUTOKA (MM MOHMKEHHUS YPOBHS)
MOJA3€MHbBIX BOJ MPHU MJIOCKOM ITOTOKE;

H - HENOHM)XEHHBIM HAIOpP MOA3EMHBIX BOJ B BOJOHOCHOM CJIO€ (HAIoOp B 00JIacTH
MUTAHUS), M;

H - pa3HOCTbh HAOPOB HA I'PAHSIX MPOTHUBOPUILTPALTUOHHON 3aBECHI, M;

[ - rpagueHT HAmopa;

[, -nonyCKkaeMbId rPaJUEHT HAIIOpa HA 3aBECY,

L. - paccTtosiHMe OT OCH (LIEHTpa) BOAOMOHMU3UTEILHOM CHUCTEMblI WM BHYTPEHHErO
KOHTypa OPOTUBO(DUIBTPALIMOHHOM 3aBEChI 10 00JACTU MUTAHUS, M;

() - NOJHBIM OPUTOK MOJA3EMHBIX BOJ K KOHTYPHOU HJIM OJHOCTOPOHHHMU IIPUTOK K
TMHEIHOM BOIOTIOHU3UTENIbHON CHCTEMA, M /CYT;

S - TOHMKEHHE YPOBHS MOJA3EMHBIX BOJ B PACUETHON TOUKE, M;
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Ses - MOHUKEHUE YPOBHS MOA3E€MHbIX BOJ B LIEHTPE BOJAONOHU3UTEIbHON CUCTEMBI, M:;

S) - TOHUKEHUE YPOBHS MOA3EMHBIX BOJ B CKBAKUHE, M;
S; - TNOHMXKEHHE YPOBHS IOA3EMHBIX BOJ HAa JUHHMU (KOHTYpE€) BOAOMOHM3UTEIbHOMN
CUCTEMBI, M;

W(u, v) - BciomoratejabHass (PyHKIUS ST ONIPEAEICHUsT TIPUTOKA MOA3EMHBIX BOJ MPU HX
MepETeKAaHUU Yepe3 CIadONMPOHULIAEMBIN CIIOM,

a - 00OOIeHHbIM 3HAaK, O0O03HAYArIMNA MPU ITOJb30BAHMHU (POpMynaMu, B KOTOPbIE OH
BXOINT: MPH HATIOPHON (DUIBTPALIUM d,. - TBE3ONPOBOJHOCTb, M~/CYT, NMPH OE3HAMOPHOIL
GUITBTPALINHY (), - YPOBHEIIPOBOIHOCTD, M /CYT;

( - paCCTOSIHUE OT BOAOYIIOPaA A0 HU3a (PUIbTPA BOAOIIOHU3UTEILHON CKBAXKUHbI, M;

b - MOJOBUHA LIMPUHBI TPpaHIIeu (BbIPAOOTKHU), M;

b, - BeIWYMHA, XapakTepu3ywollasi  MNepeTekaHue  MOJA3€MHBIX BOJ  4epes
C1a0OIIPOHUILIaEMbIE CJIOH, 1/CYT;

by - pacCTOsIHME OT YPOBHS BOJbI B CKBAXXUHE 10 HU3A (PUIIBTPA, M,

by - 1IKMpuHA (PACCTOSIHUE MEXKAY MBYMsl MapauleJibHbIMU TIpPAaHULIAMH BOJIOHOCHOTO
CJI051), M;

d;,r - HIDKHEE 3HAUYEHHUE TUAMETPA YacTHUll, MEJIbY€ KOTOPBIX B MaTepUaIe KaKAOrO CIOs
o0chInKku comep:kutcs 10 % no macce, MMm;

dg; - HAPYKHBIA auamMeTp (PuabTpa BOOONOHU3UTEIBHOU CKBAYKUHBL, MM,

dim - CpEIHEE 3HAUEHHE AuaMeTpa YacTHULl, MeJb4Ye€ KOTOPBbIX B TOPHOHW MOPOAE
coagepkutcs S0 % mo macce, MM

d; - TMaMeTp CKBAKUHBI, MM;

d; - XapakTepUCTUYECKOE 3HAUEHHE JAMAMETpa YaCTHI, MeJb4Ye KOTOPBIX B MaTEpHUAJIe
OAHOIO CJ0s1 0OChINKHU coaepkutcs 60 % 1o macce, MM,

Ay - CPEAHUN TUAMETP YaCTHUL, MEJIbYE KOTOPBIX B MaTepHajie NPUJIETarollero K rOpHOM
nopojie ¢iaosi 00chinku coaep:kutcs 60 % 1o macce, MM,

dim, dome, dsme - CpeAHUE 3HAYEHUsT AUaAMETpa 4YacTULl MaTepualia OOCBIIKH
COOTBETCTBEHHO 1-, 2- U 3-T0 CJIOEB MO HANPABJICHUIO MTOTOKA, MM;

ds,, - BEPXHEE 3HAUYCHUE NUAMETPA YaCTHUL, MEIbU€ KOTOPBIX B MaTepuane OJHOTO ClOs
o0chInKu comep:kutcs 80 % mo Macce, MM;

e - KO3(PPUILUEHT NOPUCTOCTH F'OPHBIX TTOPOJI;

/- GyHKLUMS IOHMKEHUSI B PACYETHON TOYKE OT ACUCTBUSI OAUHOYHON CKBAKUHBI,

fn - (OYHKLUMS NOHMXKEHHUSI B COBEPIICHHOM PAaCYE€THOM CKBAKMHE OT €€ COOCTBEHHOIO
NEUCTBUSL,

i - GyHKIUS MOHMKEHUST B PACUETHOU TOUKE OT ACHUCTBUS |- OJMHOYHOMN CKBAa)KHHBI;

A - TOJIIMHA BOJAOHOCHOI'O CJIOSI MPH HANOPHOW (PUIbTPALIMM WM CPEOHsIST BbICOTA

2H -85
NOTOKa 2 nOpu Oe3HAnOpHOMN (PUIBTPALIMU, M;

h; - TOJNIAHA HE HApPyLIaeMOro MNpu pa3padOTKe pPa3AeNsIOUIEro Clos BOJAOYHNOPHBIX
NOPOA, M;

h;, - TOJIIMHA CJIOSI 3aKPEIJIECHHOI'O I'PYHTA, M,

! - YKJIOH;

k - xoappuumeHT punpTpaLuu, M/CyT,

k; - koappuumenT GuabTpaluu pasaessoIero Cios, M/CYT;

ks - kO3(ppuumenT GuabTpaluy Tejaa TPOTUBOPUIBTPALIMOHHON 3aBECHI, M/CYT;

[ - nNMWHA JUHEMHOM MM OOJblIasi CTOPOHA KOHTYPHOMW BOJOIOHM3UTEILHOM CHCTEMBI
WJIU 3aBECHI, M;

[. - IJINHA KOHTYPa KOJIbLIEBON WJIW HEMOJHOKOJbLEBONH BOAONOHU3UTEIBHON CUCTEMBI, M;

[r - nIMHA AEUCTBYIOLIEH YaCTU (PUIIbTPA M,

[;, - paCCTOSIHHE OT TPaHULIbIl BOJOHOCHOTO CJIOS 10 CKBAXKUHBI, M;
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/1 - YUCJIO BOAOIIOHU3UTEJIbHBIX CKBAXKUH, YMCJIO CTYNEeHENH U3MEHEHUS PacX01a CUCTEMBI;

P - HHTEHCUBHOCTh MH(PUIbTPALIUN HOBEPXHOCTHBIX BOM, M/CYT;

g - VIeIbHBIH MPUTOK TIOA3EMHBIX BOJ (Ha | M BOJONOHU3UTENLHOTO KOHTYPA), M /CYT;

{; - IPOM3BOIUTENBHOCTD CKBAYKHHBI, M°/CYT;

(i - IPON3BOIUTENILHOCTD i-ii CKBOJKUHBI, M /CYT;

{in - PACXOJ PACTBOPA, HATHETAEMOT'O B CKBAXKUHY, M /4.

/' - IPUBEJICHHBIA PAAUyC BOJOTOHU3UTEIIBHOU CUCTEMBI, M;

Fq - PAOUYC ICTIPECCUU, M,

' - PAAUYC CKBAXKUHBI (IPEHBI, TTOJOBUHA IUPUHBI APEHBI), M,

Fre - PACYETHBIM pPaguyC COBEPIICHHOH CKBa)XUHbI, SKBUBAJCHTHOM II0 J€OUTY
NEUCTBUTEIIbHOU HECOBEPIIIEHHOU CKBAXKUHE, M;

Vin - PAANYC PAaCIIpOCTPAHEHUs PACTBOPA NPU UHBEKIIUH B CKBAXKHHY, M;

Fs - MPUBEACHHBIM pPaguyC KOHTYPHOM IPOTUBOPUIBTPALIMOHHOM 3aBEChl II0 €€
BHYTPEHHEU I'PAHU, M,

§ - IIar CKBAXXWH (PacCCTOSIHUE MEXKAY CKBAXKMHAMH HA JIMHUM BOJAOIIOHHM3UTEIbHOMN
CUCTEMBI), M;

[ - BpeMsi paOOThbl BOAOIIOHU3UTEIbHON CUCTEMbI (BOAOMOHU3UTENbHBIX YCTPOUCTB), CYT;
NPOAOJIKUTEIbHOCTh HATHETAHUS PACTBOPA B CKBAXKUHY, Y,

I ~-TONIIAHA CJIOSI IECUYAHO-TPABUHHON OOCBITIKH, M;

[ - TOJIIIAHA IPOTUBO(PUIBTPALIMOHHON 3aBECHI, M;

(1, V) - 00001eHHOE 0003HaYeHHUE aPTyMEHTOB (DYHKIIMH;

V - CKOPOCTb (pUIbTpALIUN M/CYT,

X, V, Z - KOOPJAUHATHI TOYEK;

X;s - PAcCTOsIHUE OT LIEHTpa (MJIM OCH) BOJOIIOHM3UTEIBbHOM CHCTEMbl A0 PaCYE€THOM
TOYKHU, M;

Xmes - PACCTOSIHUE OT 3€PKAJbHOIO H300pPaK€HMsI LIEHTPA BOAOMOHU3UTEIBHOU CHUCTEMBI
10 PaCUYE€THOU TOYKH, M;

Xpi - PACCTOSIHUE OT 7 -1 (7 - NOPSIAKOBBINA HOMEP) CKBA>KMHBI 1O PACUETHON TOUYKH, M;

Xmhi - PACCTOSIHUE OT 3€PKAJbHOTO OTOOPAKEHHUS i-U CKBAaKUMHbI OTHOCHTEJBHO OJIHOM
JTUHENHOM 001aCTH MUTAHUS 10 PACUETHOMN TOUYKH, M;

Xmhix - PACCTOSIHUE OT 3€PKAJTbHOTO OTOOPAKEHMS I -1 CKBAXKMHBI OTHOCUTEJIBHO OCH X 10
PaCYE€THON TOUKH, M;

Xmhiz = PACCTOSIHHUE OT 3€PKAJIbHOIO OTOOPAKEHHS i-U CKBAXKHMHbI OTHOCHUTEJIBHO OCH Z N0
PACYETHOU TOUYKH, M;

Xmhio - PACCTOSIHUE OT 3€PKAJIbHOIO OTOOpPAKEHHUS i-H CKBA)XHMHbI OTHOCHUTEJIBHO Havaja
KOOPAMHAT J0 PACUETHOU TOYKH, M;

X - CPEIHEE PACCTOSIHUE OT PACUETHOM TOUYKHU A0 CKBAXKHUH, M;

Xmtm - CPEAHEE PACCTOSHHE OT PACUYETHOM TOYKHU A0 3€PKAJIbHOTO OTOOPAKECHUSI CKBAKHH
NPy OAHOM JIMHEHHOM rpaHulie - 00JaCTH MUTAHUS BOJOHOCHOTO CJIOS, M;

Xmtmx - CPEAHEE PACCTOSIHUE OT PACYETHOM TOYKHU JI0 3€PKAIBLHOIO OTOOPaK€HUsI CKBAKHH
OTHOCHUTEJIBHO OCH X M;

Xt mz - CPEAHEE PACCTOSIHUE OT PACUYETHOM TOYKHU JI0 3€PKAJIbHOTO OTOOPAKEHUSI CKBAXKUH
OTHOCHUTEJIbHO OCH Z, M;

Xmtmo - CPEAHEE PACCTOSIHUE OT PACUETHOM TOUKH A0 3€PKATbHOTO OTOOPAKEHUS CKBAKHH
OTHOCHUTEJbHO Havajga KOOPAUHAT, M;

y - Hanop (opAuHAaTa AENPECCUOHHOM NOBEPXHOCTH ) B PACYETHOM TOUKE, M;

Ves - Hamop (opAuHaTa JOEOPEeCCHMOHHOM MOBEPXHOCTH) B ILIGHTPE MWJIM Ha OCH
BOJIOTIOHU3UTEJIIbHOM CUCTEMBI, M,

Vi - Harop (opauHaTa YPOBHSI BOJIbl) B CKBAXKUHE, M;
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V; - Hanop (opAauHaTa AENPEeCCHOHHOM IOBEPXHOCTHU) HA JMUHHUHM BOIAOIIOHU3UTEJILHOM
CHUCTEMBI, M;
@ - pyHKLUS MOHWKEHUS OT AEHCTBUSI BOAOMOHU3UTEIbHON CUCTEMBI;
@, - IOKa3aTejlb BHYTPEHHErO (PUIBTPALIMOHHOTO COMPOTUBICHUS CKBAXKHH,
@, - nokazarenab (PUIbTPALMOHHOIO CONPOTUBJIEHUSI BOJAOINOHU3UTEIBHOIO KOHTYPA;

Doo - TIOKA3aTEIb JOMNOJHUTEJIBHOIO (PUIBTPALIMOHHOIO COMPOTHUBJICHUS H3-3a
HETMOJHOTO BCKPBITUSI CKBAKUHAMH BOJOHOCHOI'O CJIOSI;
Dmp - TNOKA3aTeab BHYTPEHHETO  CONPOTUBJIEHUS CHUCTEMBI  HECOBEPIICHHBIX

BOJIOMOHU3UTEJIbHBIX CKBAKHH;

O(u,v), O,(u,v) - BCrioMorareiabHble (PYHKLUM JIs1 OMpeAesIeHUs] TIOHMKEHUS MEXKIY
ABYMsI TPAHULIAMH BOJOHOCHOTO CJIOS;

a - Ko3(pduuumeHT a1 omnpenesieHUusT PACYETHOrO paauyca COBEPILIEHHOM CKBa)KUHBI,
SKBUBAJICHTHOM IO ACOUTY ACHCTBUTEIbHON HECOBEPIIEHHOM CKBAKUHE;

d. - KO3(pPULIMEeHT HEPaBHOMEPHOCTH PaCIIPOCTPAHEHUS TPEIIMH U OP B TOPHOM MOPOJE;

[3 - 3aJI03K€HHE OTKOCA,

O; - OTHOLIIEHHUE MPOU3BOAUTEJIbHOCTH CKBAKUHBI K OOILIEMY MTPUTOKY,

e - KOO(pPUIUEHT AJs1 OnpeAeaeHUs JONOJHUTEILHOIO CONPOTUBJICHUS U3-32 HEMOJIHOTO
BCKPBITHUS BOJIOHOCHOTO CJI0sI CKBAXKUHOM;

U, - TPABUTALIMOHHAsI BOAOOTAAYa TOPHOU MOPOIbI,

L. - yIIpyrasd BoOoOoTAa4a rOpHOU NOPOaHI,

o(u,v), @i(u), @Av), @3(u) - BCIOMOraTelbHble (PYHKLUHUM O pacyera KOHTYPHOTO
APEHAXKA.
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