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MWHUCTEPCTBO PETMOHA/IbHOIO PA3BUTUA
POCCUMNCKOMN GEOQEPALIUMN

cBOA4 NPABUN Cn 103.13330.2012

3ALLUTA TOPHbIX BbIPABOTOK OT
NOA3EMHbIX U NOBEPXHOCTHbIX BOA4

AKTyanusupoBaHHaA pepakuma

CHwul 2.06.14-85

MockKsa 2012

Mpeaucnosue

Llenn v npmMHLMnbI CTaHgapTU3aummn B Poccuinickon Pepepaumnn yctaHosAeHbl PesepanbHbIM 3aKOHOM OT 27
nekabpsa 2002 r. Ne 184-d3 «O TeEXHUYECKOM PeryiiMpoBaHnmn», a Npasmaa pa3paboTky - NOCTaHOBAEHMEM
MpasutenbctBa Poccuiickoit Peaepaunm ot 19 Hoabpa 2008 r. Ne 858 «O nopsaaKe pa3paboTku 1
YTBEPKAEHMA CBOAOB MPaBUY.

CeepeHuUA 0 cBOAe NpPaBun
1 UCNOJTHUTENb - OTKpbITOE aKumMoHepHoe obuectso «PyHaameHTnpoekT» (OAO «PyHAAMEHTNPOEKT)
2 BHECEH TexHM4YeCcKMm KOMUTETOM No cTaHgapTm3auum TK 465 «CtpontenscTBo»

3 NOAINOTOB/EH K YTBEPKAEHUIO lenapTamMeHTOM apXUTEKTYpbl, CTPOUTENBbCTBA U MPaf0CTPOUTEIbHON
NOINTUKM

4 YTBEPOEH npukaszom MuHUCTepCTBa perMoHanbHoro passuTtmns Poccuinickort deaepaumm (MmMHpernoH
Poccun) 30 nioHa 2012 r. Ne 269 v BBegeH B geictene ¢ 1 aHBapa 2013 r.

5 3APETMCTPUPOBAH ®epepanbHbiM areHTCTBOM MO TEXHUUYECKOMY PErYIMPOBAHUID N METPONOTNN
(PocctaHpapT). MepecmoTp CM 103.13330.2011 «CHWM 2.06.14-85 3alumnta ropHbIX BbIPaboTOK OT NOA3EMHbIX
M NOBEPXHOCTHbIX BOA»

UHpopmayusa 06 usmeHeHUAX K Hacmosauwemy ceody rpasus nybaukyemcs 8 exe2o0Ho u30asaemom
UHOPMAyUoHHOM yKazamerne «HayuoHanbHble cmaHOapmel», a mexkcm usmeHeHul U nornpasox - 8
exemMecAaYHo uzdasaemMblx UHGPOPMAYUOHHbLIX yKazamensax « HayuoHanbHele cmaHdapmesi». B cayyae
nepecmompa (3ameHsl) Uau ommeHbl HaOCMosAW,e2o ceoda rnpasusa coomsemcemayrowee yeedomsaeHue bydem
0nyb6/UKOBAHO 8 exeMecAYHO U30a8aeMomM UHPOPMAUUOHHOM yKazamese «HayuoHasnsHble cmaHoapmel».
Coomesemcmasyrow,asa UHPOPMayus, yeedomaeHue U meKkcmeol pa3mMeuw,aromcsa make 8 UHGopMayUoHHOU
cucmeme obuwje20 NMosbL308aHUSA - HA oguyuaasHom calime paspabomyuka (MuHpeauoH Poccuu) e cemu
UHmepHem.

COAEPHAHUE

1 O6aacTh IpUMEHEHUS

2 HopmaTuBHEBIE CCBIIKH

3 TepMHUHBI U OIIPEJICIICHUS
4 OcHOBHBIE MTOJIOKEHUS

5 BoJIoOnIOHIKEHNE
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6 Bo1ooTanB M3 TOPHEIX BEIPA0OOTOK

7 I1poTHBO(OMILTPALIMOHHEIE 3aBECKHI

8 PeryiupoBaHue MOBEPXHOCTHOI'O CTOKA, BOJIOOTBOJI

9 OxpaHa OKPYKAKOIIEH cpedabl 1 MEPONIPHUITHS UL €€ OCYIICCTBICHUS

IIpuioxkenne A (pekoMenyemoe). Pacuer BoJIONOHU3UTEILHBIX (JIDEHAXKHBIX ) CUCTEM
[Ipunoxenune b (pekomenayemoe). IIpoekTupoBaHre BOAONOHU3UTENLHBIX YCTPOHCTB
IIpunoxenne B (cupaBounoe). bykBenHble 0003HaUYEHUS

bubanorpadus

BsepaeHue

B HacToAwWwem ceoae npasua npunBeneHbl Tp66OBaHMH, COOTBETCTBYHOLWMNE LLenAM TEXHUYECKUX PETNTAMEHTOB!
CDe,u,epaanoro 3aKoHa «O TeXHUYECKOM PEryIMPOBAHNUNY, CDep,epaanoro 3aKOHa «TeXHUYECKUI pernameHT

0 TpeboBaHMAX NOXKapHOM 6esonacHocTu», PeaepasibHOro 3akoHa « 06 aHeprocbepekeHUN 1 O NOBbILLIEHNN

3HepreTMyeckomn spPeKTUBHOCTU U O BHECEHUN U3SMEHEHMUI B OTAE/bHbIE 3aKOHOAATEbHbIE aKTb!

Poccuinckoii Peaepaumm» n PeaepanbHOro 3akoHa «TexHUYECKUI periameHT 0 6€30M1acHOCTM 34aHUI U

v

COOpPYyXeHUmn».

AKTyanusmposaHHaa pegakuma CHul 2.06.14-85 sbinosHeHa aBTOPCKMM Konnektusom OAO
«PYyHOAMEHTNPOEKT» B COCTABE: KaHA,. TeXH. HayK b.C. CMOUH - pyKOBOAMUTENb TEMbI, UHXKEHepbI B.B.
LLlunos, K.H. Casenves, T.B. baxapesa npu yyactnn: MY um. M.B. lomoHocoBa (KaHA. reonoro-
MUHepanornyecknx Hayk M.C. Opsos), HUMOCHM um. l'epceBaHoBa (A.5. Mew,aHcKuli, KaHAMAATbI TEXH. HAYK
B.H. Koponbkos, M.H. Nbpazumos, O.A. LLlynamees), OAO «BUOTEM» (KaHA. TexH. HayK 0./ Bonkos), OAO
«MpoTnBoKapcToBasa 1 beperosas 3alunTa (KaHa. TexH. HayK B.B. Toamaueg), 000 «IKOTUM» (KaHA,. TexXH.
Hayk M.C. Ausosuuy), PIYN «BCETMHTEO» (a-p reonoro-mmHepanormyeckmx Hayk B.A. bapoH).

Cn 103.13330.2012
CBOA NPABUN

3ALLUTA TOPHbIX BbIPABOTOK OT NOA3EMHbIX
M NOBEPXHOCTHbIX BO/J,

Protection of mines against ground or surface water

[dara BBegeHun 2013-01-01

1 ObsacTs npuMeHeHUst

HacToAwme HopMbl PacnpoCTPaHAIOTCA HA NPOEKTUPOBaHUE 3aLLMTbl OT MOA3EMHbIX M MOBEPXHOCTHbIX BOA, (B
JanbHeNLWeM - 3aLLMTbI) TOPHbIX BbIPAabOTOK C NpMMEHEHWEM BOLOMNOHMUKEHUS, BOAOOT/IMBA,
NPOTUBOPUNLTPALLMOHHbIX 3aBEC M PeryMpoBaHMA NOBEPXHOCTHOMO CTOKA MPU OTKPbITOMN M NoA3eMHOM
pa3paboTKax MeCTopOKAEHU TBEPAbIX MONE3HbIX MCKOMAEMBIX.

HacTtoalwme Hopmbl He PacnPOCTPAHAOTCA HA NPOEKTMPOBaHME 3aLLUTbI TOPHbIX Bblpa6OTOK PaCnNo/10XKeHHbIX
nog BOAHbIMMU 06'bEKTaMVI, K KOTOPbIM OTHOCATCA: MOPCKME aKBAaTOPUKN, 03epa, BOAOXPaHWU/INLLQA, PEKM,
KaHasnbl, 601'IOTa, rmapooTBanbl 1 4p.

2 HopmaTHBHBIE CCHLIKH

B HacToAWem cBoae Npasua UCMNONb30BaHbI CCbIJIKM Ha caeayowme HOPMaTUBHbIE AOKYMEHTbI:
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CM 2.1.5.1059-01 CaHuTapHble npaBuna «fMrneHnyeckme TpeboBaHMA K oXpaHe Noa3eMHbIX BOA, OT

3arpAsHeHuna»

CN 23.13330.2011 «CHuMMN 2.02.02-85* OcHOBaHMUA rMAPOTEXHUYECKUX COOPYIKEHNINY

CI32.13330.2012 «CHwuI1 2.04.03-85 «KaHanm3zauua. HapyKHble CETU N COOPYHKEHNAR

CN 39.13330.2012 «CHMM 2.06.05-84* MN0OTUHbLI U3 TPYHTOBbLIX MaTepPMUaNoB»

CM 45.13330.2012 «CHwIM 3.02.01-87 3emAnaHble COOPYKEHUA, OCHOBAHMA U GYHOAMEHTbI»

ClM47.13330.2012 «CHwuI 11-02-96 NHxeHepHble U3bICKaHMA ANA CTpouTenbCTBa. OCHOBHbIE NONOXKEHMA»

CM 69.13330.2012 «CHwuI 3.02.03-84 Noa3emHble ropHble BbIpaboTKM»

CM91.13330.2012 «CHwI1 11-94-80 Noa3emHble ropHble BbIpaboTKn»

Cl1104.13330.2012 «CHwuI1 2.06.15-85 UHKeHepHana 3aluuTa TEppPUTOPUM OT 3aTOMNNEHUA U NOATONAEHUAN

CMN 116.13330.2012 «CHuMM 22-02-2003 NHKeHepHas 3almuTa TEPPUTOPUN, 34aHUIA U COOPYHKEHUM OT
OMacHbIX reosiormyeckux npoueccoB. OCHOBHbIE MOJIOKEHUAN

CanluH 2.1.5.980-00 MN'rueHnyeckune TpeboBaHUs K oXpaHe NOBEPXHOCTHbIX BOA,

CaHlwnH 2.1.5.2582-10 CaHMTapHO-3NMAEMUOSIOTNYECKNE TPeDOOBaHNA K OXpaHe NpMbpeXKHbIX BOA, MOpPen oT

3arpA3HeHnAa B MeCTaxX BOAOMNO/Ib30BaHNA HaceneHnA

CanlNuH 2.1.5.2582-10 «CaHUTapHO-3NnaeMmnonornyeckme TpeboBaHUA K oxpaHe NpubpekHbIX Bog MoOpel

OT 3arpA3HeHnA B meCTax BOA40MN0/1b30BaHUA

MpumeyaHue - Mpn NONb30BAHMM HACTOALLMM CBOLOM MPABUA LenecoobpasHo NPOBEPUTL LEeNCTBME CCbIOYHbIX
CTaHAAPTOB U KNAaccUPUKaTopoB B UHPOPMaLMOHHOM cucTeEME 0bLLErO NONb30BAHMA - HA OdULMANBHOM CaiTe
HaLMOHaNbHbIX OpraHoB Poccuiickol degepaumm No CTaHAAPTU3ALMM B CETU MHTEPHET UK NO eXKerogHo
nsgaBaemomy MHGoOpMaLMOHHOMY yKa3aTento «HauMoHaNbHble CTaHAAPTbLI», KOTOPbIA ONYBAMKOBaH NO COCTOSHUIO Ha
1 AHBaPA TEKYLLEro rosa, U Mo COOTBETCTBYIOLLMM €XKEeMECAYHO N34aBaeMbiM MHPOPMALMOHHbIM YKa3aTenam,
Oony6/IMKOBaHHbIM B TEKYLLLEM rogy.

ECAn CCbINOYHBIN AOKYMEHT 3aMeHeH (M3MeHEeH), TO NP NO0b30BaHUM HACTOALLMM CBOLOM NPaBuUA cneayet
PYKOBOACTBOBATLCA 3aMeHEHHbIM (MU3MEHEHHbIM) OKYMEHTOM. ECNM CCbINOYHbIV OKYMEHT OTMEHEH 63 3amMeHbl, TO
NOJIOKEHUE, B KOTOPOM AaHa CCblIKa Ha HEro, MPUMEHAETCA B YaCTM, He 3aTParnBatoLwWwel 3Ty CCbIKY.

3 TepMuHBI U onpeaeIeHUSA

B HacToAWweMm cBoAe NpaBua NPUMEHEHbI Ciegytolmne TepMUHbI C COOTBETCTBYIOLLMMM onpeaeneHnAMN:

3.1 Bogootaus (pumping, water-removing): OTBoA 1 yaaneHue noasemMHbiX UM NOBEPXHOCTHbIX BOA, U3
OEeNCTBYIOWNX WaxT (PyAHUKOB), KapbepoB 1 BO BpeMsA NPOXOAKM BePTUKaIbHbIX, HAKNOHHbIX U
rOpPU30HTaIbHbIX TOPHbIX BbIPabOTOK, KOTIOBAHOB, TPaHLEN.

3.2 BopgonoHuKeHue (water depression, sink of subterranean water): BpemeHHoe (NOCTOAHHOE) NOHMXEHMUE
YPOBHEW UM HAaNOPOB NOA3EMHbIX BOA, MPU MPOXOAKE FOPHbIX BbIPabOTOK MAU CTPOUTENLCTBE.
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3.3 Bogoynop (aquiclude): Cnoi ropHbix nopoa, NpakTUYecKM He NPOoMycKatoLWmin CKBO3b ceba Boay
(koadPuumeHT punbTpaumnmn meHee 0,001 m/cyT). Bogoynop orpaHMYMBaET CHU3Y UM CBEPXY BOAOHOCHbIN
rOPU30HT.

3.4 KpuBaa genpeccum (aenpeccMoHHan Kpueas) (depression curve): MonokeHne ypoBHA Be3HaNOPHbIX UK
Nbe30METPUYECKOrO YPOBHA HaMOPHbIX BOA NPU OTKauKe UAM CamMou3anee BoAbl U3 Bogo3abopa.

3.5 mynbga casuxkeHusa (oceganua) (mould, subsidence trough): MoHWKeHMe 3eMHO NOBEPXHOCTH,
BO3HMKatoLLEee HaZ NOA3EMHbIMM FOPHbIMU BblpaboTKamu, BCneacTeue Aobblun yrasn, pysg v HepyaHbIX
nonesHbIX UCKonaemblix. Kak npasuno, umeet popmy Yalum B npoduie n U3o0MeTPUUYHYIO MU OBaNbHYIO
dopmy B nnaHe.

3.6 30Ha MHbeKuuK (range, zone of injection): OrpaHUYeHHbIN MHTEPBAN B CKBAXKMHE UM MHBEKTOPE, Yepes
KOTOpPbIN NPOM3BOAUTCA HarHeTaHWe pacTBopa (BoAbl) B rPYHT.

3.7 vrnodunbtp (wellpoint): KonoHHa Tpy6, okaHuMBaOWAACA GUABTPOBLIM 3BEHOM C PEKYLLUM
HaKOHEYHMKOM, NOrpyKaemas B FopHble NopoAbl (4acTo C rMAPONOAMbIBOM) U UCMONb3YeMan A8 OTKAUYKM
BOAbI C LLe/Ibl0 MOHUKEHUS YPOBHA NOA3EMHbIX BOZ,. Mo NpuHUMNY paboTbl UrnopunbTp asaseTcs
BEPTUKabHbIM BOA03abOPOM.

3.8 Kapbep (full gallop, opencast mine): CoBoKynHOCTb roOpHbIX BbIpaboTOK, 06pa3oBaHHbIX Npu gobblue
TBEPAbIX NO/E3HbIX MCKOMAEeMbIX OTKPbITbIM CNOCO6OM.

3.9 nbe3omeTpuyecKan NoOBepXHOCTb (piezometric surface): YcnoBHaa NoBepXHOCTb HaNopHbIX Bog,. Kaxaas
TOYKa Nbe30METPUYECKON NOBEPXHOCTM NOKa3bIBaeT YPOBEHb NOAHATUA HANOPHbIX BOA, MPU BCKPbITUM
BEPXHEro BoA0Yynopa ropHoi BbipaboTKOMN.

3.10 nbe3omeTpuUecKunii yposeHb (piezometric level): Cnen oT nepeceyeHmn Nbe3OMETPUYECKOM
NOBEPXHOCTU BEPTUKAIbHOM NIOCKOCTbIO.

3.11 pyaHuuHblie Boabl (imbibition water, pit water): LLIaxTHble BoAbl, NoA3eMHble (MHOTAa NOBEPXHOCTHbIE)
BOZbl, MOCTYNatoLwMe B ropHble BbipaboTKM M noaBsepratowmecs GU3NKO-XMMUYECKOMY U3MEHEHWUIO B
npouecce ropHbix pabor.

3.12 ckBO3HaA cbpocHanA cKBaXKMHA (CKBO3HOU PunbTp) (cased hole with filters): ApeHarkHoe ycTpoCTBO B
Buae obopyaosaHHoM dunbTpom (GuUabTpamm) ckBaXKMHbI, NPOBYPEHHON C 3€MHO NOBEPXHOCTU A0
noA3emHo ropHoi BbipaboTKK. Boga, NocTynatoLLan B CKBO3HYH C6POCHYIO CKBaXKUHY (CKBO3HOW PpunbTp),
CTEKaEeT B NoA3eMHYH0 BbIpaboTKY CAMOTEKOM, Fae NPUHUMAETCA B APEHaXKHYI0 KaHaBy UM BOLOOTBOAHbIN
TpybuaTbIi KONIEKTOP M NepeaaeTca B LWAXTHbINM BOAOCOOPHMUK.

3.13 ramnoHax (plugging, refilling): NMpouecc HarHeTaHWA B ropHble NOPOAbI CNeLMasibHbIX PacTBOPOB,
CYCMeH3UI, CMeceW € LLeNblo 3ano/iHeEHUE TPELLMH, NYCTOT, BbipaboTOK B FOPHbIX NOpoAax ANA YKpenaeHus
MacCMBa roOpPHbIX MOPOA U YMEHbLIEHWNA BOAONPOHNLAEMOCTH. B 3aBUCMMOCTM OT UCNOIb3YEMBbIX
TAaMMOHAXHbIX PACTBOPOB Pa3/INYALOT LLEMEHTALMIO, MMHU3ALMIO, BUTYMM3AUMIO U CUAMKATU3ALLMIO TOPHbIX
nopos, a TaKXKe YKpenseHne Maccnsa FOpHbIX NMOPOA, C MOMOLLBbI CUHTETUYECKMX CMOJI.

3.14 yemeHTauyma (cementation, grouting): PasaHOBMAHOCTb TAMMNOHaXa, UCKYCCTBEHHOE 3aMno/IHEHME
TPELWMH, NOP M NYCTOT B FOPHbIX MOPOAAX LLeMEHTHbIMW PACTBOPAMM, HarHETAEMbIMU NOA AABNEHUEM.
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3.15 waxTa (mine): BepTuKanbHaa ropHan BbipaboTKa 60/1bLWIOro NonepeyHoro ceyeHuns, MMmetoLLan
HenocpeacTBEHHbIN BbIXOA Ha 3€MHYH0 NOBEPXHOCTb.

3.16 wronbHA (mine gallery): Fopn3oHTaNbHaA NoA3eMHan ropHasa BblpaboTKa, MMetoLLas
HenocpeacTBEHHbIM BbIXOA, Ha 3eMHYI0 NoBepXHOCTb. Hanbonee addeKTMBHA Ha yYacCTKax C pacyeHEeHHbIM
penbedom.

4 OCcHOBHEIE NTOJIOKEHUSA

O6uwme ykasaHua

4.1 I'IpM NPOEKTUPOBAHUN HGO6XOAMMO NCXO4UTb N3 TOTO, YTO 3aLLUNTA TOPHbIX BblpaﬁDTOK AOJIXKHaA:

npeAoTBPALLATh UM MaKCMMabHO YMEHbLUATb MPUTOKM BOAb! B BbIPAabOTKM, HapyLuatoLwme ycnoBus
HOPMabHOM Pa3paboTKM MeCcToOpOoKAEeHMUS;

npeaynpexaatb NPopbIBbl BOAbI B BbIPabOTKK;
NPenATCTBOBaTb ONAaCHOMY Pa3pyLUEHMIO BOAOKN rOPHbIX NOPOA, OKPYXKaloLWMX BbipaboTKK;
obecneymBaTb OpraHM30BaHHbIA 0TBOA NOBEPXHOCTHbIX M PYAHUUHBIX BOA K MecTam ux cbpoca;

He LoNyCKaTb YrPOXKatoLwero BOAOCHAOKEHUIO UCTOLLEHNA PECYPCOB NOA3EMHbIX BOA U UX 3arpA3HeHUs,
3aCOpeHUA, HapyLIEHWA PEXMMA M pa3MbiBa beperos NoBepPXHOCTHbIX BOAHbIX 06 bEKTOB, 3P03MM
NOYBEHHOTO C/1051 M OMACHbIX NOCAeACTBMIA AedOopMaLMii FOPHbIX MOPOA U COOPYHKEHUN B panoHe
3alMLLAaEeMbIX BbIPabOTOK B pe3y/ibTaTe NOHUMKEHMSA YPOBHA NOA3EMHbIX BOA;

npeaycmMmaTpuBaTb MepONpPUATUSA, COOPYKEHWUA U YCTPOMCTBA NO PEry/IMPOBaHMIO NPUTOKA K BbipaboTKam,
Hanopa NoA3eMHbIX BOA, ¥ NapaMeTpoB NMOBEPXHOCTHOTO CTOKa B palioHe paspabaTtbiBaemoro
MECTOPOKAEHWSA, MO OTBOAY OTKAaUYMBAEMbIX PYAHUYHbIX BOA U OXPaHE OKPYKaIOLLEN NPUPOAHOW cpeapbl.

4.2 Bblbop BUAOB M CUCTEM 3aLLUTLI TOPHBIX BbIPAabOTOK, TUMOB 3aLWUTHBIX COOPYIKEHMIA, MEPONPUATUIA U
YCTPOWCTB A0/KEH YUNTbIBATb M3MEHAIOLLMECA C TEYEHNEM BPEMEHW, MO Mepe Pa3paboTKM MecTopoXKAEHUA,
NPOWU3BOACTBEHHbIE U NPUPOAHbIE YCI0BUA, GOPMY U PpasMepbl 3aLLMLLAEMOrO NPOCTPAHCTBA C YY4ETOM
TpebosaHumin CM 116.13330, CMN 104.13330.

CuCcTeMbI 3aLWMTbI, UX Pa3BUTUE, KOHCTPYKLMM 3aLLMUTHBIX COOPYHKEHWUIA U YCTPOMUCTB, 3aLUTHbIE MEPONPUATUA
OO0/IKHbI ObITb B3aMMOYBA3aHbI C CUCTEMAaMU, METOAAMM U Pa3BUTUEM PA3PabOTKM MECTOPOXKAEHUSA, CO
CXEeMOM KOMMIEKCHOIo MUCMOb30BaHMA M OXPaHbl BOAHbIX PECYPCOB € y4eToM TpeboBaHnn PeaepanbHbix
3aKOHOB [2], [3] ¥ NPUHATBIX B MX Pa3BUTME HOPMATUBHO-MPABOBbIX AaKTOB. PaccmaTpunBaemble BapuaHTbl
3aLUUTbI FTOPHbIX BbIPAabOTOK A0/IKHbI OLLEHMBATLCA M CPABHMBATLCA C YH4ETOM A/IMTENbHOCTU MCMNONb30BAHMA
3aLLUTHbBIX COOPYKEHUN, YCTPOMCTB N MEPONPUATUI, CO34aBaeMbIX YCIOBUI Ans pa3paboTku
MEeCTOPOXAEHUSA, BO3AEUCTBUI Ha OKPYKAIOLLYIO Cpesly M CYMMapHbIX 3aTpaT Mo 3allmTe Npu CTPOUTENLCTBE
W 3KCM/IyaTal My ropHOro npeanpuaTus.

an CpaBHEHWN BAPUAHTOB BOOOMOHUXEHNA U I'IpOTMBOd)VIJ'IpraLI,MOHHbIX 3aBecC H806X0,£I,VIMO Y4YUTbIBATb
Pa3n4YnA KapbepHOro 1 WWaXTHOro BOAO0O0T/IBA B obownx CNydanx, a Takxke To, 4YTo I'IpOTVIBOCI)MﬂpraLI,VIOHHbIe
3aBecCbl, B OT/IMY4MNE OT BOAONOHUKEHNA, HE BZIEKYT 34 coboli 06pa3OBaHMﬂ BpegHbIX CTOKOB U UCTOLWEHNA
pecypcoB Nnog3eMHbIX BOA U HE Bbi3bIBaOT ,u,ecbopmau,mﬁ rOpHbIX NOpo4, 3eMHOM NOBEPXHOCTU U
COOpy)-KEHVII‘;I B paMOHe 3almiiaemMblX 06bekTOoB. B 1O Ke Bpema HEO6XOAVIMO Y4UTbIBATb Bbl3biIBaemoe MMun
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HapylweHne eCteCTBEHHOro ABnXxXeHnA Noa3eMHbIX BOA, B npouecce aKcnayataunm ropHoro npeanpunatma 1
OCTarouieeca nocne ero c(MKkengaumn.

4.3 npOTMBOd)MJ'IpraLI,VIOHHbIe 3aBeCbl A0NYCKaeTCA NnpeaycmaTpmnBaTb B Ka4eCTtBe OCHOBHOTIO CpeacTBa AnA
npeaoTspalleHnAa NoCTynaneHnAa noasemMHbixX BoA4, B ropHbie Bblpa6OTKM M3BHE N KaK BCNOMOraTe/ZibHYIO mepy
AnAa peweHnAa NoKa/ibHbIX 3a4a4 NO IMKBUAALUWUN MECTHbIX O4aros d)MﬂpraLI,VIM.

4.4 B cocTaB UCXOAHbIX AaHHbIX ANA NPOEeKTNpPOBaHMA A0/1KHbI BXOOUTb TpeﬁoBaHMH K CUCTEME 3aLlLUUTDI
FOPHbIX Bblpa6OTOK OT NOA3EMHDbIX N MOBEPXHOCTHbLIX BOA, CBEAEHNA O MeCTaX, OTBEAEHHbIX ONA c6p0ca
PYAHWUYHbIX BOA U MmaTepUasbl N3bICKaHUN.

MaTepuanbl U3bICKaHWI paioHa MECTOPOXKAEHUA A0NKHbI 0TBeYaTb TpeboBaHMam CM 47.13330 u
coaepatb:

METEOPOIOTMYECKNE AAHHbIE;
Tonorpaduyeckue naaHbl panoHa B macliTabax, ycTaHaB/IMBaEeMbIX MPOEKTHOM opraHM3aumen;

cBeAeHUA O reosiorm4eCKkom CTpoeHunn pal7|0Ha, O HaM4mnun B reo1IOTM4ECKNX paspe3ax CI'IeLI,Md)VI‘-IECKMX
FTPYHTOB (I'IpOCH,D,O‘-IHbIX, NYYUHUCTbIX, MHOTO/1IETHEMEP3/IbIX U T.,D,.), O UHXXEHEPHO-reos1orm4yeCKmnx npoteccax
n ABNEHUNAX (CGVICMM‘-IHOCTI:, KapCT, CKNI0OHOBbIE Npoueccbl, noaTonaeHne n T.A.);

cBeAeHns 0 GU3UKO-MeXaHUYeCKUX CBOMCTBAX rOPHbIX NOpoa;
rmaponornyeckme AaHHble paiioHa (cBeeHUs 0 BOAOTOKaXx, 03epax U T.n.);
obLme rmaporeonornyeckmne ycioBus paioHa:

cBeaeHnA o0 BOAOHOCHbIX TOPU30OHTAaX U KOMM/1eKCax (B ,D,aﬂbHEVILUEM - FOpM3OHTaX) paMOHa MeCTopOXAaeHUA:
KO/IN4eCTBO BOAOHOCHbIX TOPNU30OHTOB, NX XapaKTep, CTaTU4ECKNE U Nbe3OMETPUYECKME YPOBHU NOA3EMHDbIX
BOA4, NCTOYHUKU U 06/1acTU UX NUTAHUSA U Pa3rpyskKkun; Xxapaktep n JINTONOTMYECKUIN COCTaB BOOOHOCHbIX U
BOAOYNOPHbIX NOpoAa, UX MOLWHOCTb, paCcnpocCcTpaHeHue, F}'IY6MHa 3aneranua. CeegeHuna o rmapaBanyecKkmx
CBA3AX mexXa4y BOOOHOCHbIMUN TOPU3OHTAMMN U NOBEPXHOCTHbIMU BOAAaMU, O XMMNYECKOM COCTaBe,
TeMnNepaTtypax, CratTu4eCknx u JuHaMnU4YeCKnX 3anacax noa3emHbiX Bo4,

AaHHble O CI)VI}'IpraLI,MOHHbIX cBoMCTBaX nopoa, onpegeneHHble C y4eTom cxemaTtunsaumm
rmaporeonornyeckmnx YCﬂOBMVI;

KapTbl pacnpoCcTpaHeHNA BOAOHOCHbIX CNOEB, penbed)a MUX KpOB/In 1 NOAO0LWB,
KapTbl rnaponsorunc n rnagpon3ornbes.

leoniorMyeckme 1 rmaporeoaormyeckne AaHHble 40KHbI BbiTb OCBELLEHbI B Npeaenax 0Xnaaemoin 30HbI
Aenpeccun n Ha rnybuHy, OXBaTbIBAIOLLYO BCE BOAOHOCHbIE C/IOM M3 KOTOPbLIX BO3MOXKHbI GUAbTPALLMA UK
NPOpPbIO NMOA3EMHbIX BOZ B TOPHYHO BbIPAabOTKY.

4.5 B NpOeKTHOM AOKYMEHTALMMN 3aLMTbI FOPHbIX BbIPABOTOK A0/KHbI BbITh NPUBEAEHDBI XapPaKTEPUCTUKM
CeNbCKOX03ANCTBEHHbIX YTOANN, B TAKXKE CYLLECTBYIOLLMX U BO3BOAMMbIX COOPYKEHUI 1 NpeanpuUaTUit, Ha
KOTOPbIE MOTYT NOB/IMATL NPOEKTUPYEMbIE 3aLLMUTHbIE MEPONPUATUS, CBEAEHMA 0 crnocobax, o4yepesHOCTU U
CPOKax pa3paboTKM MeCTOPOKAEHMA, U AaHbl PeLleHUs No 3aLmMTe OKPYKatoLWel NpMpoaHOW cpeabl.
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MpoeKTHasA AOKYMEHTALMA A0NXKHA MPOXOANTb SKONOTMUYECKYIO SKCMepTU3y B cooTBeTcTBMU ¢ DeaepanbHbiM
3aKOHOM [4].

4.6 B NpoeKTHOM AOKYMEHTauuK cieayeT npeaycMaTpuBaTh NO3TANHOE BbINOJHEHWE 3aMPOEKTUPOBAHHOM
CUCTEMBI 3aLLUTHI.

TexHMYecKoe 3a/laHMe Ha UHXKeHepPHble U3bICKaHUA PEKOMEH/IyeTCa COriacoBbiBaTbh C aBTOPAMM MPOEKTHbIX
060CHOBAHUMN CUCTEMBI 3aLUUTbI.

B ycnoBusx, Korga no matepranam U3bICKaHUIM He NpeacTaBAseTcs BOSMOXKHbIM MPON3BECTM AOCTAaTOYHO
060CHOBaHHbIE PACYETbl UM OKOHYATE/IbHO BbIGPaTb CUCTEMY 3aLLMTbI, KOHCTPYKLMM €€ COOPYKEHUN U
YCTPOWCTB, B NPOEKTHOM AOKYMEHTaUMM cieayeT npeaycMaTpmMBaTh OMNbITHO-NPOMU3BOACTBEHHbIE PaboThl,
pe3ynbTaTbl KOTOPbIX UCNO/b3YIOTCA A/1A KOPPEKTUPOBKM NMPOEKTHOW AOKYMEHTaLMM.

4.7 C NOMOLLbIO PacyeToB M YNCNEHHOIO MOAENNPOBAHUA AO0/IKHbI ONpeaenAaTbea:

NMOHUXXeHUe ypOBHeﬁ noA3eMHbIX BOZ, B XapPaKTEPHbIX TOYKAX, BpeMA OOCTUXKEHUA Tp86YEMOI'O NOHUXEHUA,
NMPUTOKU NOA3EMHbBIX N MOBEPXHOCTHbIX BOA K BOAOMNOHU3UTE/IbHbIM YCTpOVICTBaM M B TrOpPHbie Bblp360TKM -
Nno 3Tanam paapa60TKM MeCTOPOXAEHUA,

NPUTOKM NOA3EMHbIX BOA, Yepes NPoTUBOPUIbTPALIMOHHbIE 3aBEChI, TO/ILLMHA 3aBECbl, MOJIOXKEHUE YPOBHEN
noA3emHbIX BOA, C 06enx CTOPOH 3aBec;

HeobXoAMMOEe YNC/IO CKBAXKMH A/1A NPOTUBOPUILTPALLMOHHbIX 3aBEC M PAcX04bl MaTEPUAIOB AJ1A HUX,
pacnpocTpaHeHMe MHBbELIMPYEMbIX MaTePUaoB B TOJILLE NMOPOA, Heobxoanumoe Bpems A8 CO34aHusA
YCTOMUMBBIX NPOTUBOPUNLTPALLMOHHbIX 3aBEC;

NpPOU3BOAMUTENIbHOCTb, MPOMYCKHAA CNOCOBHOCTb, PasMmepbl, YACN0, pasMeLLEHME U ApYyrMe NapameTpbl
YCTPOWCTB AN1A BOAOMNOHWMMKEHUSA, BOAOCOOPaA, BOAOOTBOAA, MPOTUBOOUABTPALLMOHHBIX 3aBEC U NPOBEeAEHUE
NpPOTUBOOUABTPALNOHHbBIX MEPOMNPUATUIA;

I'IOTpeﬁHOCTb B MaTepUaabHbIX N 3HEPIreTUYECKUX pecypcax;
OLleHKa Ka4eCTBa OTKa4YnBaeMbIX BO4 1 BO3MOXKHOE U3MEHEHNE KadeCTBa NOoA3EeMHbIX U NOBEPXHOCTHbIX BOA,

oLeHKa yliepba pedyHoMy CTOKY, CeIbCKOMY 1 IeCHOMY X03ANCTBaM, BOAOCHABKEHMIO HAaceeHHbIX MYHKTOB
W NpeanpusaThiA oT paboTbl BOAONOHU3UTENbHBIX YCTPOWCTB;

OLEeHKa pUCKa BCNeACTBME BO3MOMKHOCTU aKTUBU3ALMMN IK30reHHbIX NpoLeccos (KapcT, cyddosus,
BHYTPEHHAA 3p03MA M AP.) B pe3y/ibTaTe TEXHOreHHbIX BO34ENCTBUIA TMAPOreoNorMyeckoro Xxapakrepa).

Kpome Toro, npu NpoeKkTMpoBaHNM HEOBXOANMO ONpeaenaTh OXnaaemble gepopmaunmn 3eMHO
NOBEPXHOCTM B 30HE BJANAHUA BOAOMNOHU3UTE/IbHBIX CUCTEM.

Kak npasuno, chegyert obocHOBbIBATbL pacyeTHblE BENYUNHDbI OMbITHbIMU OAaHHbIMU.

4.8 B NpoeKTHOM AOKYMeHTaLuUKn cneayeT npeaycmaTtpuBaTb YCTPOMCTBO HAabMoAaTENbHbIX CKBAXKUH U
NoCTOB, reole3UYEeCKMX penepos, MapoK U MapKLIEHAEPCKUX MYHKTOB, YCTAHOBKY KOHTPObHO-
MU3MepuTesIbHOM annapaTypbl U CPOK BBOAA UX B AEUCTBME AN BEAEHUA TMAPOreoNorMyeckumx,
rMAPONIOrMYECKNX, MapKLLEeNAepCKMX U reoae3nyecknx HabatogeHni, a Takxke HabatogeHuin 3a paboTon
YCTPOMCTB CUCTEM 3aLLUUTbI MPU UX CTPOUTE/IbCTBE M SKCNAyaTauuu.
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MporpamMmmbl MOHUTOPMHIA U MPON3BOACTBEHHOMO 3KOIOMMUYECKOro KOHTPOIA (COCTaB 1 peXKMMbl
HeobXxoANMbIX HabMOLEeHNIA) AONKHbI YCTAHABAMBATLCA B MPOEKTHOM AOKYMeHTauun. Cheayet
npeaycmaTtpusatb HabAOAEHUA 33 YPOBHAMMU, TEMNEPATYPOM, XMMMUYECKUM U ra3oBbiM COCTaBaMu
noA3eMHbIX BOA, TeMNepaTypoii BO34yxXa, KOJIMYECTBOM BbINaAaloWwmMX OCagKoB, YPOBHAMM BOAbI B
BOA0EMaX, 33 PacX040M, TEMMNEPaTyPOi, XMMNYECKMM U ra30BbIM COCTABOM OTKauMBaEMbIX BOZ, 3a
AedbopmaLmMamMmmM Nopoa U 3eMHOM NOBEPXHOCTU, OCagKaMM U AedOPMaLMAMMN COOPYKEHUN U T.4,.

MpoeKTupoBaHue 3aLnUTbl OTKPbITbIX BblpBGOTOK

4.9 B NpoeKTHOM AOKYMEHTaUMK 3aLLMTbl OTKPbITbIX BbIPabOTOK CaeayeT npeaycMaTpuBaTh:

BHELWHWE COOPYKEHUA U MEPONPUATUA AN1A PETYIMPOBAHNA NOBEPXHOCTHOIO CTOKA Ha TEPPUTOPUH,
npuneratowen K Kapbepy (paspesy);

COOPYXKEHUA U MEPONPUATUA, 0becneymBatowme yMmeHblIEHME MW NPeAOTBPaLLeHME GUABTPALMOHHBIX
noTepb 13 BOAOHAMNONHEHHbIX Pe3epByapoB (OTCTOMHUKOB, HAKONUTENE NPOMBbILLIEHHbIX CTOKOB,
XBOCTOXPaHUAULL U T.M.) NPUIEraloLLMX K Kapbepy (paspesy);

BHYTPUKApPbepPHbIE YCTPOMCTBA M MEPONPUATUSA, PACCUMTAHHbIE HA NPUTOK NOA3EMHbIX BOA, NOCTYMNaloWMX B
Kapbep, U Ha cbop M 0TBOA, COBUPAIOLLMXCA B HEM NOBEPXHOCTHBIX BOA,: BOAOCTOKM, BOAOCOOPHMKH,
BOAOOT/IMBHbIE YCTAHOBKM WM YCTPOICTBA Ans cbpoca BoAbl U3 BOAOCOOPHMKOB B NOA3EMHbIE BbIPaboTKM U
npu HEOBXOAMMOCTU B 3aBUCMMOCTU OT MECTHBIX YC/IOBUI - BHYTPUKAPbEPHbIE CKBAYKMHHbIE U
UrnoeubLTPOBbLIE BOLONOHMU3UTE/IbHbBIE YCTAaHOBKM, MECTHbIM TaAMMOHAXK rOPHbIX NMOPOL, APEHAXKM,
NPUrpy3Kn OTKOCOB;

BHelLHMe BoA00TBOAALLME YCTPOWMCTBA AN cbpoca KapbepHbIX BOA,

4.10 Npun Heob6X0ANMOCTH, U3 YCAOBUN 0becnevyeHmn ycTomunBocTM 60pToB BbIPabOTOK MM MO
NPOWN3BOACTBEHHbIM YCIOBUAM, COKPALLLEHUA NPUTOKA NOA3EMHbIX BOZ B Kapbep (pa3pesHyto TpaHLweto,
Bble34HYI0 TPaHLUEO M 4p.) B NPOEKTHOW AOKYMEHTALLMMN KPOME YCTPOMCTB U MepPONpUATUIA,
npeaycMoTpeHHbIX B 4.9, cneayeT NpeaycMaTpmMBaTb KOHTYPHbIE KO/IbLEBbLIE UM HEMOJTHO-KO/IbLIEBbIE U

NINHEHble BHeLLHWe BOAOMOHU3UTENNbHbIE CUCTEMbI UNN I'IpOTMBOd)VI}'IpraLI,MOHHbIe 3aBecChbl.

Konbuesble BOAONOHU3NTEIbHbIE CUCTEMDbI cneagyet npeaycMmaTtpueaTtb Npn pacnpoCcTtpaHeH BOOOHOCHbIX
TOJILW, HA BCEM 3allMLLLAEMOM YH4aCTKe U 3a ero npegesnamm.

HenonHOKONbUEBblIe BOAONOHM3UTE/IbHbIE CUCTEMBI CAeayeT MPOeKTUPOoBaTb NPU PACNPOCTPaHEHNN
BOAOHOCHbIX TOJ1LY, HE CO BCEX CTOPOH 3allMLLAaEMOro y4acCTKa.

JInHelHble BOAOMOHU3UTE/NIbHbIE CUCTEMbI C/ieAyeT NPOEKTUPOBATL ANA NepexBaTta OAHOCTOPOHHEro
noa3eMHOro NOToKa COo CTOPOHbI BOAOEMA (BO,CI,OTOKa) UM no nnacty, umeruemy Bblpa)KeHHblﬁ YK/ZIOH B
CTOPOHY 3alnliaeMoro y4acCTtka, a Takxe ana 3awntbl YATUHEHHbIX Bblpa6OTOK 1 B CNly4anax, Korga no
MECTHbIM YCNIOBUAM UX MPUMEHEHMNE OKA3blBaAETCA LI,EJ'IECOO6pa3HbIM.

4.11 KonbLesble, HEMOHOKO/IbLIEBbIE U IMHEHbIE NPOTUBOGUALTPALMOHHbIE 3aBeChl cneayeT
NPOEKTUPOBATb B TEX }KE C/Iy4anX, YTO U COOTBETCTBYOLLME BOAONOHU3NTENbHbIE cucTembl (cm. 4.10), ¢
YYETOM OrpaHUYEHN A1A UCNOMb30BaHMA HEKOTOPbIX TUMNOB 3aBeC Mo NPUPOAHbLIM YCA0BMAM (CornacHo
YyKa3saHuAM pa3gena 7) U MecTHbIX NPOU3BOACTBEHHbIX BO3MOXHOCTEN.
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4.12 BogonoHU3nUTeIbHble U NPOTUBODUNLTPALMOHHbIE YCTPONCTBA KapbepoBs (pa3pe3oBs) AonycKaeTcs
npeaycmMaTpmBaTb B BUAE OTAE/NbHO PACMOIOKEHHbIX 3/IEMEHTOB CUCTEMbI 3aLLUTbI, Pa3MeLLLaeMbIX U3
ycnosus ux Hanbonblien appeKTMBHOCTU U C y4eTOM penbeda KPoBan NoACTUNAIOWErO BOAOYNOPa,
3a/1eraHuns Nopos, ¢ BbICOKOM BOAOMNPOHNLAEMOCTLIO, HAaNpPaB/eHMsA NOA3EMHOIO NOTOKa U Ap.

4.13 CHMKeHMe Nbe30MEeTPUYECKOrO YPOBHA HAaMOPHbIX BOZA A1 COXPAaHEHWUA YCTOWYMBOCTM FOPHbIX MOPOA U
WCK/IIOYEHMA NPOopbIBa BOAbI B BbIPabOTKM AOMYCKAETCA NPeaycMaTpuBaTh C MOMOLLbIO CNeLnanbHo
npegHa3sHaYyeHHbIX AR 3TOro YCTPOMCTB (CKBaXKMH, 060pyA0BaHHbIX HACOCaMM, CAMOM3/MBAKOLLUXCA
CKBa*KWH 1 ap.).

4.14 MNMpu1 NPOEKTUPOBAHNYW BbIMONHAEMOWN B HECKOJ/IbKO 3TANOB CUCTEMbI 3aLLMTbI Kapbepa (pa3pesa)
HeobxoAMMO NpeaycMaTpuBaTh:

[0 Hayana CTPOUTENLCTBA Kapbepa (paspesa) - BBOA, B AeCTBUE BHELUHMUX COOPYKEHUI U YCTPONCTB ANS
peryanpoBaHna NOBEPXHOCTHOrO CTOKa U BOAOOTBOAA, BBOA, B AEWCTBUE COOPYKEHUIA, YCTPOMCTB U
BbIMOJIHEHNE MePONpPUATUIA, HEOBXOAMMBIX AR 3aLNTbI TOPHbLIX BbIPABOTOK OT NOA3EMHbIX BOZ, Ha Nepuog,
B TEYEHME KOTOPOro MOryT 6bITb MOATOTOB/IEHbI COOPYKEHWSA, YCTPOWCTBA MU MEPONPUATUSA CeAYIOWEero
aTana;

NPy NPOEKTUPOBAHNUMN CUCTEMBI 3aLLUMTbI C BHELUHUMW BOAONOHU3UTENbHBIMU UK
NPOTUBOPUNLTPALLMOHHBIMM YCTPOWCTBAMMU HEOHXOAMMO NpPesyCMaTPUBaTb MEPONPUATHSA,
obecneurBaloLme onepexatowee pa3paboTky Kapbepa (paspesa) pa3BUTUE NOHUKEHWNA YPOBHSA NOA3EMHbIX
BoA. Mp1 NPOEKTUPOBAHNM CUCTEMbI 3aLLLUTLI FOPHbIX BbIPabOTOK 6€3 BHELWHMX YCTPOMCTB - FOTOBHOCTb
CPeACTB AN1a NPoBeAEeHNA HE0HX0AMMbIX MEPONPUATUIN U BbINOJHEHNA HEOBXOAMMbBIX YCTPOWCTB B Npouecce
pa3paboTKu Kapbepa (paspesa);

B NMepuos CTpoUTEIbCTBA Kapbepa (pa3pesa) - nocnefoBaTebHbIN BBOA, B AEACTBUE AOMNONHUTE/bHbIX
COOpPYKEHUN N YCTPOMNCTB N NPOBEAEHME HEOOXOAMMbIX MEPONPUATUIN, NPeayCMOTPEHHbIX MPOEKTHOM
AoKymeHTaumel (cm. 4.10 - 4.13);

K MOMEHTY CA,auu Kapbepa (pa3pesa) B 3KCN/yaTaumio - TOTOBHOCTb COOPYKEHUI U YCTPOWCTB,
obecneymBaloLLMX 3aLLMTY FOPHbIX BbIPabOTOK, 40 AOCTUNKEHWUA MNONHOW NPOEKTHOW NPOM3BOAMUTENbHOCTH
Kapbepa (pa3pesa), B TOM YMC/ie TOTOBHOCTb 3aNPOEKTMPOBAHHOMN CUCTEMbI PEry/iMpoBaHUA NOBEPXHOCTHOMO
CTOKa, ApeHaxka, CTalMOoHapHOro BOAOOT/IMBA M BOAOOTBOAA PYAHUUYHbIX BOA;

B MPOLEecce 3KCn/yaTaumm Kapbepa - Nocnef0BaTe /bHbI BBOZ, B AEMCTBME COOPYHKEHMUI N YCTPOMUCTB U
nposeaeHne MeponpUATUIA, 3aNPOEKTUPOBAHHbIX B CUCTEME 3aLMTbl U 06ecneymBatoWwmnx NOCTOAHHOE
onepeKeHue No OTHOLLEHMWIO K FOPHbIM paboTam PasBUTMA MOHUMKEHUA YPOBHA NOA3EMHbIX BOA, UK
NPOTUBOPUNLTPALLMOHHbIX YCTPOMCTB Ha CPOK, NPeayCMOTPEHHbI B MPOEKTHOW AOKYMEHTaL MK,

MpoeKTupoBaHUe 3alnTbl NOA3EMHbIX BbipaboToK

4.15 B NpoeKTHOMN AOKYMEHTaLMM 3alMUTbl NOA3EMHbIX BbipabOTOK B 3aBUCMMOCTM OT MECTHbIX YC/I0BUI1 B
npegenax WaxTHoro nNoas caesyert npeaycmaTpuBaTh UCNO/Ib30BaHME:

B KayecCTBe NoAa3eMHOro gpeHaxka - CaMunx 3allnlaeMbliX Bblpa6OTOK C YCTpOVICTBOM B HUX ApeHaXHbIX
KaHaBOK,
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BepPTUKaNbHbIX, TOPU30OHTA/IbHbIX N HAK/TOHHbIX (BOCCTaPOLLI,VIX n HVICXO,EI,HLLI,MX) CaMOU3/TNBAOWNXCA CKBAXXWUH,
3a6prBBEMbIX, 3a4aB/IMNBAEMbIX (MJ'IVI 3a6MBHEMbIX) M3 CamMux 3alinlaemMbiX Bblpa6OTOK, APEHAXKHbIX
Bblp360TOK 13 cneunanbHbIX HUW U KaMep,

CKBO3HbIX COPOCHbIX CKBa*KMH, 3abypnBaembIX C MOBEPXHOCTM M COMBAEMbIX C CAMUMM 3aLLMLLAEMbIMU NN
ApeHaXHbIMK BbipaboTKamu;

CKBaXKMH, 060pYyA0BaHHbIX HACOCAMM U YCTPANBAEMbIX C MOBEPXHOCTU UM U3 NOA3EMHbIX BbIPabOTOK;
UrnodubLTPOB B NoA3eMHbIX BbipaboTKax; NPoTUBOGMALTPALMOHHbIX 3aBeC (TaMnoHaxa ropHbIX Nopoa);

COOTBETCTBYHOLWMNX COOPY)KEHVIVI n MepoanﬂTMVl ANnAa perynmpoBaHnAa NnoBepXHOCTHONO CTOKa, BK/1K04aA BO4pbl,
CKananeawwmeca B Myibaax CaABUXKeHUA 3eMHOM NOBEPXHOCTU.

Bo Bcex cnydyasx B MpoOeKTax 3alumTbl NOA3EMHbIX BblIPabOTOK A0/KHbI NPeayCcMaTPMBaTLCA YCTPOMCTBA U
YCTaHOBKM ANA BOAOOT/IMBA M OTBOAA OTKAauYMBaEMbIX BOA K mecTam mnx cbpoca.

MpumeyaHue - CucTema peryMpoBaHMA NOBEPXHOCTHOIO CTOKA NPW HEOBXOAMMOCTU LOIKHA OXBATbIBATb
TEPPUTOPUIO U BHE IAXTHOMO NOAA B Npeaenax, ycTaHaBANBAaEMbIX NMPOEKTOM.

4.16 B cnyyanx HenocpeACTBEHHOM Yrpo3bl MPOPbLIBOB B NOA3EMHbIE BbIPabOTKM BOAbI U FOPHbIX NOPOA, B
YaCTHOCTM KOrAa Haj KpoBJiel Moae3HOro MCKONaemoro 3as1eratoT HeCKaslbHble BOLOHOCHbIE FOPU3OHTbI,
[OOMyCKaeTca npeaycMaTpuBaTh B NMPOEKTHON AOKYMEHTAUMM BHELWAXTHbIE BOAONOHU3UTE/IbHbIE CUCTEMbI U
NpPoTUBOPUNLTPALLMOHHbIE 3aBECHI, YyCTPauBaeMble B COOTBETCTBMM C TpeboBaHmamM 4.10 - 4.13.

,ﬂ,OI’IYCTMMYIO BeENNYNHY NPUTOKaA BOAbI B NOArotoBuUTE/IbHbIE N OYUCTHDbIE Bblp360TKM Ha MeCTOPOXAOEHNAX
NONIE3HbLIX UCKOMaeMbIX chegyeTt NPpuHMMaTb UCXo4A U3 ONbiTa CTPOUTENIbCTBA U 3KCN/TyaTal UM WLAXT B
dHaNOTMYHbIX YCNOBUAX.

4.17 Mpun NPOEKTUPOBAHNM 3aLLMTbI FOPHbIX BblIPabOTOK, NPOXOAALLMX B BOAOHOCHOM TO/ILLE, U3 KOTOPOM
0XKMAAKOTCA 3HAUUTE IbHbIE NPUTOKM BOZAbI, OMYCKAETCA NPU Hag/exawem 060CHOBaHUM NpeaycMaTpuBaTh
CO3JaHue B Npesenax LWaxXTHOro NoJs cneunanbHbIX ApeHarKHbIX TOPU30HTOB, pacnonaras ApeHarkHble
BbIPabOTKM HUMKE OCHOBHbIX OTKAaTOYHbIX FOPU3OHTOB.

4.18 MpKn NPOEKTUPOBAHMNM 3aLLMTbI TOPHbIX BbIPabOTOK HEOBXOAMMO YUUTLIBATL, YTO MPOXOAKY UX B
HeOoCyLWeHHbIX MOPOoAax caeayeT NpeaycMaTpuBaTh C onepekatowmnm bypeHnem u cobatogeHmem
TpeboBaHuii 4.15, a B HEOBXOAMMbIX CAyHasAX - C NpeaBapuTe/ibHbIM 3aMOPaKMBaHNMEM FOPHbIX NOPOA UK C
NpYMEHEHWEM LLMTOBOTO cnocoba.

4.19 MpK NPOEKTUPOBAHNM BbIMOAHAEMOW B HECKO/IbKO 3TAaNoB CUCTEMbI 3aLLUUTbI NOA3EMHbIX BbIpaboTOK
HeobxoAMMO npeaycMaTpuBaTh:

[0 Hayana NPOXOAKM CTBOJIOB - BBOZ, B lEMCTBME COOPYIKEHWI U YCTPOICTB NO PerynpoBaHuio
NOBEPXHOCTHOIO CTOKA, OrpakAatoLMx NAOWAAKM WAXTHLIX CTBO0B, BypeHMe oneperKatomx KOHTPObHO-
pa3BeAoYUHbIX CKBAXKMH Ha BCO rNy6MHY CTBO/A, FOTOBHOCTb HAPY*KHbIX CTBO/I0BbIX
NPOTUBOPUNBLTPALLMOHHbIX 3aBEC AN BOAOMNOHU3UTE/IbHBIX CUCTEM, EC/IN OHWU NPELYCMOTPEHbI MPOEKTHOM
AOKYMeHTaLuMel, roTOBHOCTb NpesBapuTe/IbHOro TaMMoHaa ropHbIX Nopoa;

[0 Hayana NPOXOAKM NOArOTOBUTE/IbHbIX BbIPpabOTOK - BBOA, B AEWCTBME BOAOOT/ANBHOMN YCTAHOBKU Y
LIAxXTHOTO CTBO/A (4ONYyCKaeTca npeaycmaTpuBaTh MPOXOAKY NOArOTOBUTENbHbIX BbIpabOTOK Npu AENCTBUM
BPEMEHHOM HAaCOCHOWM CTaHUMK, PACCYUTAHHOW Ha OXKUAAEMbIN NPUTOK B NMEPMOA L0 FOTOBHOCTH
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3anpoeKTMPOBaHHOW CTaLMOHAPHOMN HAaCOCHOM CTaHLMK), BBOA, B AehCTBME 3yMndOBbIX 1 NepeKavnBaoLLmx
HACOCHbIX CTaHLMIA U BHELWaXTHbIX BOAOMOHU3UTENbHbIX CUCTEM, €C/TU OHU NPeayCMOTPEHbI MPOEKTHOM
[OKYMeHTauuel;

B Mepuos NpoxXoAKM NoAroToBUTEIbHbIX BblIPabOTOK - NoC/Ae40BaTeNbHbIV BBOA, B AeCTBME
AOMONHUTENbHbIX COOPYKEHUIA U YCTPOMCTB M NpoBeAeHMe He0bX04MMbIX MEPONPUATUIA, NPeayCMOTPEHHbIX
NPOEKTHOWN AOKyMeHTauueit (cm. 4.16 - 4.18);

K MOMEHTY Ha4ya/la O4UCTHbIX PaboT - obecneveHne NOHUMKEHMA YPOBHA NOA3EMHbIX BOJA, FTOTOBHOCTb
COOpPYKEHUN N YCTPOMNCTB, obecneymBaoLmX 3aWmMTy NOA3EMHbIX BbIPpabOTOK A0 AOCTUMKEHUA NOJTHOM
NPOEKTHOMN NPOU3BOAUTENBHOCTM NPEANPUATUA, B TOM YMCIE TOTOBHOCTb CTALLMOHAPHbIX NOA3EMHbIX
HACOCHbIX CTaHLMIA U CUCTEMbBI PEryIMPOBaHMA MOBEPXHOCTHOIO CTOKA M BOAOOTBOAA;

B NpoLecce aKCNayaTaumMmn npeanpuaTma - AanbHenWnin nocneaoBaTe/bHbIM BBOA, B AeCTBUE
3anNpOEKTUPOBaHHbIX COOPYXEHWUI 1 YCTPOMCTB U NPOBeAeHMe MeponpuATUi, obecneymBatoLLmMxX NOCTOAHHOE
onepeatoliee (No OTHOLWIEHUIO K FOPHbIM paboTam) pa3BUTUE NOHUKEHUA YPOBHA NOA3EMHbIX BOA, UM
COOTBETCTBYIOLLMX NPOTUBODUNBTPALMOHHbBIX YCTPOMCTB Ha CPOK, onpeaensieMblit NPOeKTHOM
[OKYMEHTaUMeN.

5 Boponmonm:;keHue

O6uwme ykasaHua

5.1 BogonoHuxkeHue cnegyeTt NpoeKTMPOBaTb C MPUMEHEHNEM OTKPbITbIX M BaKYYMHbIX BOLOMNOHU3UTE/IbHbIX
CKBaYXWMH, UTNOPUABTPOB, NIACTOBbIX, TPYOUATbIX U TPAHLLENHbIX APEHaXKel, NoA3EMHbIX APEHAMKHbIX
BbIpaboTOK.

5.2 Tpebyemyto BEIMYMHY CHUMKEHWA HAaNOPOB B BOAOHOCHbIX FOPM30OHTaxX CieayeT onpeaensaTb U3 yc10BUA
COXpaHeHMA YCTOMYMBOCTM NOPOA, OKPYKAIOLWMX BbIpabOTKK, N NPeaoTBPaLLEHMA NPOPbLIBA B HUX
NnoA3eMHbIX BOA,

53 I'IpM NPOEKTUPOBAHUN BOOOMOHUXKEHNA C NTPUMEHEHNEM BHELHeMN BOAOI’IOHVI3MT€J'IbHOﬁ CUcCTembl,
3au.|,14u.|,arou.|,el7| OTKPbITYIO Bblpa6OTKy, YPOBEHb NOA3EMHbIX BOA4, O01XKEH 6bITb MOHMMKEH MO BO3MOXKHOCTH
HUXe ee AHa Ha Be/INYUNHY, onpeaenaemyto pac4eTHbIM NoBbllLeEHMEM YPOBHA BOAbl 3@ BpemA aBale\/‘IHOFO
OTKNKO4YeHnA BO,D,OI'IOHM3MT€‘}'IbHOl\;1 CncTembl.

MpY HEBO3MOXKHOCTM MOHUMKEHWUA YPOBHA NOA3EMHbIX BOA, HUXKE AHA OTKPbITOMN BblIpabOTKK, B YaCTHOCTU Npu
nepeceyeHnn ero BOAOYNOPHbBIX C1I0€B, HEOBXOAMMO NCXOAMUTb U3 NMPAKTUYECKM AOCTUKMUMOM TyOUHbI
BOAOMOHMMEHMSA B KaXK40M BOAOHOCHOM FOPU30OHTE M NpeaycMaTpMBaTh AOMNOAHUTENbHbIE
BHYTPUKapbepHble YCTPOWCTBA M MePOoNpUATUA cornacHo 4.9.

5.4 Mpu NpoEKTUPOBaHUN BOLONOHWKEHNA C MPUMEHEHNEM BHELLAXTHbIX BOAOMOHU3UTENbHbIX YCTPOMCTB,
3aLLMLLAIOLWMX NOA3EMHbIE TOPHbIe BblIPaboTKM B BOLOHOCHbIX NMOPOAAX, HE OTAE/NEHHbIX BOAOYNOPOM OT
BblLeieXKallMx BOAOHOCHbIX NOPOA, MOHUMKEHHbIN YPOBEHb NOA3EMHbIX BOA, A0XKEH HAXOANUTHCA HUXKE
NOAOLBbI 3aLWMLLAEMbIX MOA3EMHbIX BbIPabOTOK Ha ry6UHY, COOTBETCTBYIOLLYIO TpeboBaHuAM 5.3.

Mpu HaAnuMm Bogoynopa (ropHbIX NOpos, ¢ KoaddpuumeHTom punbtpaumnmn meHee 0,001 m/cyT),
OTAENAIOWErOo TOJILLY NOPOA, B KOTOPLIX MPOEKTUPYIOTCSA NOA3EMHbIE BbIPabOTKK, OT BbilLe/ieXKallero
BOAOHOCHOTO rOPU30HTA, MOHUMKEHNE YPOBHA NOA3EMHbIX BOA, B 3TOM rOpM30HTE, KaK Npasuio, cieayer
Ha3HayaTb C y4eToM cobntogeHus ycioBus

www.pkb-titan.ru w TATAH



CM 103.13330.2012 3awwmTa ropHbix BbIpaboTOK OT MOA3EMHbIX M MOBEPXHOCTHbIX BOA,
12

y < 5hy, (1)

rae y - OCTaTOUYHbIA HAanop, OTCYUTHLIBAEMbIN OT KPOB/IM Pa3ae/AtoLLEro C/108 BOAOYNOPHbLIX MOPOA, M;
hg - TONWMHA HE HapyLLIaeMoro Npu pas3paboTke pasaensatowWwero c/oa BOAOYMNOPHbIX Nopoa, M.

Mpwu cobnogeHnn ycnosus (1) o6BoaHEHME HUMKENEKalllero BOAOHOCHOMO ropu30HTa 3a CHET NepeTeKkaHus
NoA3eMHbIX BOA, U3 Bblllies exkallero (Ha Bogoynope), MOXKHO He y4uUTbIBaTb.

an 3TOM OCTa€eTCA B cune Tp86OBaHMe NOHUXEHNA YPOBHA NOA43EMHbIX BO B TO/1LLE nNopoa, rae
pacnonarakoTcAa noa3eMHble ropHble BblpaﬁoTKM, HUXe nxX nogouBbl.

MpY HEBO3MOXKHOCTM MOHMUMKEHUA YPOBHA NOA3EMHbIX BOA, HUXE NOAOLIBbI FOPHbIX BbIPabOTOK C MOMOLLLbIO
BHELWAXTHbIX BOAOMOHU3UTE/IbHbIX YCTPOMCTB A0MYCKAaeTCA NPy COOTBETCTBYHOLWEM 060CHOBaHNM
MCMO/1b30BaTb UX /1A NPAKTUYECKN OOCTUHRUMOIO BOAOMNOHUKEHWA, NPpeaycMaTpMBan B Npeseniax LWaxTHOro
NnoJsifi MeponpPUATUSA U YCTPOMCTBa cornacHo 4.15.

5.5 Heobxoamnmoe Bpema A1a AOCTUMNKEHUA TPebyemoro NoHUXeHMUA YPOBHA NOoA3eMHbIX BOA,
pacnpocTpaHeHne aenpeccum U pa3BuTUe BOAONOHU3INTENbHOW CUCTEMbI A0XKHbI ONpeaenaTbea
COOTBETCTBEHHO CXeMe ropHbIX paboT 1 rmaporeoiorMyeckomy o60CHOBaHMIO.

5.6 Cxematunsauua NpPpUpPOAHbIX YCJ'IOBMﬁ AnAa pacyeTa BOAOMNOHUXKEHUA A0J/IXKHA OTPa*KaTb AEVICTBMTEHbeIE
rmaporeonornyeckme ycnosma, reonorm4yeckoe CTpoeHne ToILmn U XapakKTepnUCTUKM charakomx ee cnoes.

5.7 MNpu pacyeTe BOAONOHMKEHUA NPUTOK NOA3EMHbIX BOA, K BOAONOHU3UTEIbHOM cUCTeMe criedyeT
onpeaensTb UCX0AA U3 OCHOBHOIO JIMHEMHOTO 3aKOHa TAMUHAPHOW GUAbTPaLMK, BbIParKaeMoro B obiem
Buge dopmynon

v =kl (2)

r4e v - CKopocTb GUAbTPaLMK, M/CyT;
k - koadpduumeHT dunbTpauumn, m/cyT;
| - rpagmeHT Hanopa.

OcHoBHble pacyeTHble GopmMybl M TabanLbl ANA onpeaeneHus NPUTOKOB K BOAOMOHM3UTENbHOMN cucTeme
npuBeaeHbl B NPUNOXKEHUN A.

Mpy HEOHXOAMMOCTU NPUMEHEHWA BOLONOHWKEHNA B BOAOHOCHbIX TOPU30HTAX, C/TIOXKEHHbIX MOPOAAMM,
OT/INYAIOLLMMMCA BbICOKMMU GUABTPALMOHHbBIMM CBOMCTBaMM (KPYNHOOB10MOUYHbIMM,
CUNbHOTPELMHOBATLIMM 1 3aKaPCTOBAHHbIMM), pacyeT BOAOMOHUMKEHNA A0NYyCKaeTcA OCHOBbIBATL Ha
OMbITHbIX A@HHbIX M YTOYHATb B NpOLEecce No3TanHoro BbINOJHEHMSA CUCTEMbI 3aLLMTbI, OCHOBbLIBAACH Ha
pesynbTaTax HabloAeHUI 33 YPOBHAMM NOA3EMHbIX BOZ B Hab/04aTE/IbHbIX CKBaXKMHAX.

5.8 [1nA yCNOBUIA NOBbILEHHOMN CIOXKHOCTU (HEOAHOPOAHOTO GPUALTPALMOHHOIO NOTOKA, CAI0MHbIX
OYepPTaHNI KOHTYPOB MUTAHMUA M BOAOMOHUMKEHUA U T.MN.) pacyeT BOAOMNOHU3UTENbHbIX CUCTEM CaeayeT
NPOM3BOAMUTb C UCMOIb30BAHNEM YUCTIEHHOTO MOAEIMPOBAHUSA, @ TaKKe HKEHEePHO-PACYETHbIX MPOrpPamMm
M NPOrpPamMMHbIX KOMMIEKCOB WU APYrMX METOA0B.
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5.9 KOHCTPYKLMKN BOAONOHU3UTENbHbIX M HAabMOAATENbHbIX CKBAXKMUH U APEHaXKen cneagyeT NPUHNUMATb B
COOTBETCTBUM C YKa3aHUAMM NPUNOKEHMUA b.

OTKprTbIe BOAONOHU3UTE/IbHbIE CKBa*XUHbI

5.10 OTKpbITble (coobuiatomeca ¢ atTmochepoit) BOAONOHU3UTENbHbIE CKBaXKUHbI Cneayet
npeaycMaTpuBaTb, Kak NPaBuIo, AN CHUMKEHMA YPOBHA (MM Hanopa) NOA3EMHbIX BOJ, B HECKA/IbHbIX
nopoaax ¢ KoabouumeHTom GUNbTPALUN He MeHee 2 M/CYT 1 BO BCeX APYTUX CAyYanX, KOraa ux

3G PEKTUBHOCTb NOATBEPKAAETCA OMNbITHBIMM SAHHbIMM.

5.11 Mpu NPOEeKTUPOBaHMM BOAOMOHU3UTENbHbIX CUCTEM CAeAyeT NpeayCMaTpMBaTh OTKPbITbIe
BOAOMNOHM3UTE/IbHbIE CKBAXKMHbI B BUAE:

O60pyp,OBaHHbIX HaCoCaMMu,

CKBO3HbIX COPOCHbIX CKBaXKWMH, 060pyA0BaHHbIX PUABTPAMMK, Yepe3 KOTOPbIe NOCTYNatoLME B CKBAXKUHY
nogsemHble BOAbl U3 BCEX MPOPE3aeMblX 0 BOAOHOCHbIX TOPU30HTOB cbpacbiBaloTCA B NOA3eMHble
BblpaboTKu;

CamMmoun3NInBaOWNXCA C USAINMBOM BObl HepPeE3 YCTbE,;

BOAOMNOI/OLLAOLINX, C MOMOLLbIO KOTOPbIX MOA3EMHbIE BOAbI U3 BbilleeXKalllero ropusoHTa cbpacbiBatoTca B
HUXKenexKawmun.

5.12 CkBa*KMHbl, 060pyA0BaHHbIE HACOCaMM, CieayeT NpeaycMaTpmBaTh 418 KOHTYPHbIX U IMHERHbIX
BOZOMOHM3UTENbHbIX CUCTEM, 3 TaKXKe NPOEKTUPOBATL B BUAE OTAE/bHO PACNOIOKEHHbIX
BOAOMOHU3NTENbHbIX YCTPOMCTB MNP OTKPLITOMN M NOA3EMHOM Pa3paboTKax MeCcTopPOoXKAEHN NONE3HbIX
MCKOMaeMblIX M B BUAE pacnpenenieHHbIX No NAoWaaM WaxTHOro NoAsS BOAONOHU3UTENbHbIX YCTPONCTB Npu
nog3emHoi paspaboTKe Nose3HbIX UCKOMaeMbIX.

5.13 CKBO3Hble COPOCHbIE CKBaXKMHbI (CKBO3HbIe GUALTPLI) CiegyeT NpeaycMaTpPmBaTb A1 KOHTYPHbIX U
JIMHEWNHbIX BOAOMOHMU3UTEbHbIX CUCTEM, @ TaK¥Ke B BUAE OTAENbHO PACNOOMKEHHbIX UAKN pacnpeaeeHHbIX
no NJIOLAAM LWAXTHOTO NoJA BOAONOHWU3UTE/IbHBIX YCTPOWCTB NPY NOA3EMHOM pa3paboTKe NnosiesHbIX
MCKOMaeMbIX U NPU OTKPbITOM pa3paboTKe MECTOPOMKAEHUI NOME3HbIX MCKOMAaeMbIX, KOrAa TEXHNYECKM
BO3MOYKHO Y SKOHOMMWYECKM OMPAaBAAHO YCTPOMCTBO NOA3EMHbIX APEHAXKHbIX BbIPAabOTOK.

5.14 BepTuKabHble CAMOU3MBAIOLLMECA CKBAXKMUHBI AN CHATUA M3BbITOYHOTO HaNopa B HUMKeeXKallmx
BOAOHOCHbIX TOPM30OHTaxX CieayeT NpesycMaTpuBaTh ANs NpefoXpaHeHns OT HapyLWeHUs YCTOMYNBOCTH
rOpPHbIX NOPOA, 1 NPeA0TBPALLEHMA ONACHbIX MPOPLIBOB HAMOPHbIX BOA, B OTKPbITbIE MW NOA3EMHbIE FOPHble
BblpaboTKu.

3abyprBaHMe CaMOMN3NUBAIOLLMXCA CKBAXKMH CledyeT NpoM3BOAMUTb C MOBEPXHOCTU 3eMAn, ¢ bepm Ha BopTax
KapbepoB (pa3pes3os), C NOAOLBbLI OTKPbITbIX UM MOA3EMHBIX BbIpaboToK. CKBaXKMHa A0/KHa bbiTb
3arnybneHa B Hanbosiee NPOHULAEMYHO 30HY BOLOHOCHOIO rOPM30HTA, COAEPHKALLLErO HAaNopHbIe BOAbI.

5.15 FopM30HTaNbHbIE AN HUCXOAALLME CAMOU3IMBAIOLMNECA CKBAXKMHDI, yCTpanBaemble ¢ 6epm Ha OTKocaXx,
cneayeT npeAycMaTpuBaTh B NOAOLIBE BOAOHOCHbIX C/10€B B6/IM3M UX KOHTAKTa C BOAOYNOPHbIMMU C0AMM
WY B MECTax COCPesoTOUYEHHOW GUAbTPaUUKN AN npeaoTepaLleHns cydPpo3MoHHOro BbIHOCA MOPOAbI Yepes
OTKOCb! OTKPbITbIX BbIPabOTOK.
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[OpU30OHTa/IbHbIE UM HUCXOAALLME CKBAXKMHbI HA OTKOCAX OTKPbITbIX BbIpaboTOK AONyCKaeTca
npeaycMaTpuBaTb Kak BCMOMOraTe/ibHoe CPpeACcTBO NPU HAPYKHOW BOAOMNOHM3UTENIbHOM CUCTEME U3
CKBa*KMH, 060pyA0BaHHbIX HACOCaMM, UK U3 CKBO3HbIX COPOCHbBIX CKBAXKWUH (MK Npwu
NpPoTUBOPUNLTPALLMOHHOWN 3aBECe), a TaKKe B KaYecTBe OLHOIO U3 OCHOBHbIX CPeACTB 414 NoaaepKaHus co
CTOPOHbI NOCTOAHHBLIX 6OPTOB BbIPAOOTKN MOHUMKEHHOTO YPOBHSA NOA3EMHbIX BOA, ZOCTUTHYTOrO C MOMOLLbHO
APYrvx cpeacTs (Hanpyumep, OTKPLITOro BOAOOT/IMBA).

5.16 B npoeKTHOM AOKYMEHTaLMM cegyeT npeaycMaTpmBaTbh NPUMEHEHWE B NOA3EMHbIX BbIPaboTKax
CaMOM3/IMBAIOLLLNXCA CKBAXKMH (BOCCTAOLLMX, HUCXOOALLUX UAN FOPU3OHTANbHBIX - B 3aBUCUMOCTH OT
r'MAPOreoIorMYecknx YCoBUi) Ana yCuneHma gpeHunpytowein cnocobHocTn camoi BbipaboTKM, a TaKXKe ann
BOZOMOHMM¥EHNA B BOGOHOCHbIX MOPOAAX M C/IOSX, OTAE/NEHHbIX OT BbIPabOTKM BOAOYNOPHbIMM
NPOC/IONKAaMM U CAOAMN.

5.17 Npu ropn3oHTaIbHOM 3a/1eraHnM BOLOHOCHbIX TOPM3OHTOB AOMYCKaeTcA NpeaycMaTpmnBaThb
NCMO/Ib30BaHWE A/17 BOAONOHWKEHWA JIYYEBbIX APEHAMNKEN, COCTOALMX U3 LIAXTHbIX KOOALEB C
YCTaHOB/IEHHbIMM B HUX HacocamMu, 1 3abypunBaembix U3 KONOALEB Ny4YeBbiX (pagnanbHbiX), Kak NpaBuno,
rOPU30HTa/IbHbIX (2 MPU HEOHXOAMMOCTM - U HAKNOHHbIX) CAMOU3/INBAIOLLMXCA CKBAMKMH.

5.18 BogonorniouiatoLlme CKBaXKMHbI CaeyeT npeaycmaTpmBaTb NPy 3a1eraHnmn BOAOMNPOHNLLAEMOTO CNOS,
MMELOLLLErO BbICOKYHO NOTOLLAOLLYI0 CMOCOBHOCTb HUMKE OCYLLUAEMOTO CN0A, PACNOIOKEHHOTO HA
BoZoynope. BeanunHa Hanopa B NOr/IOLLAIOLLEM C/10€ A0/KHA ObITb HUXKE, YEM B APeHMpPyeMoMm. Yem
6onblle pa3HMUa B Hanopax, Tem addeKkTnBHe paboTa BOAONOINOLWALMNX CKBAXKMH.

BaKyymHoOe BOAONOHUXKEHUe

5.19 BaKkyymHOe BOAOMOHUMKEHWNE CieayeT NPOeKTMPOBaTb C NPUMEHEHNEM NETKUX UTN0DUNLTPOBBIX
YCTaHOBOK BaKyyMHOTO BOAOMOHUMKEHUSA, IEKTOPHbIX UTNOGUALTPOB, BaKYYM-KOHLEHTPUUYECKUX CKBAXKUH U
BAKYYMHbIX CKBa*KMH C MOTPYKHbIMU HAacOCaMM, a TaKKe 3abypMBaeMbIX U3 NOA3EMHbIX BbIPaboTOK
BOAOMOHM3UTEbHbIX CKBAXKMH C NOAKAOYEHUEM K HUM arperaToB U KOIJIEKTOPOB YCTaHOBOK BaKyyMHOT0O
BOAOMNOHUMKEHMUS MU APYTUX BAKYYMHbIX CUCTEM.

5.20 B cocTaBe BOAOMNOHU3UTEbHbIX CUCTEM OTKPbITbIX M NOA3EMHbIX BbIpabOTOK CaeayeT MPUMEHATb
WHBEHTapPHbIE UFNODUALTPbI:

Nlerkue, He MMeloLWwme MHAMBUAYaNbHbIX BOAONOAbEMHUKOB U COEANHAIOLLMECA C LeHTPaNbHOM HAaCOCHOM
CTaHuMel obwmum (g rpynnbl Ur1oPpuUAbTPOB) BCACbIBAOLWMM KONIEKTOPOM;

3KEKTOpPHbIe, CHABKEHHbIe MHANBUAYANbHBIMU 3}KEKTOPHbIMM BOAOMOABEMHUKAMMN N COEANHEHHbIE C
LeHTPaNbHOM HAaCOCHOM cTaHuMel obwum (ansa rpynnbl UrNoGUNLTPOB) HAaNOPHbIM U BOA0OTBOAALLMM
BOZOBOAAMU;

BaKyyM-KOHLLEHTPUYECKHNE, CHabKeHHble NMHONBUAYANbHBIMU IXKEKTOPHbIMU BOAONOABEMHUKAMU U
coegunHeHHble C LI,EHTpaJ'IbHOﬁ HacocHoM CTaHLI,VIeVI HanopHbIM 1 BO4OOTBOAALWLMM BOOOBOAAMMWN.

5.21 MHBeHTapHbIM UrnodunbTp (MrnodmunbTpoBan KOAOHHA) COCTOUT M3 HAKOHEUYHWKA, GUALTPOBOro 3BEHa
(dnnbTpOBbLIX 3BEHLEB) U IMYXNX 3BEHBEB HAAPUNLTPOBBIX TPYO.

5.22 CnepyeT npeaycmaTpmBaTb NOTrPYKEHNE IEFKUX U IKEKTOPHbIX UTN0GUNLTPOB A0 ryOuHbl 12 - 15 m
MeXaHUYeCKMM CNocobomM 3abMBKOW MK 3343aBANBAHMEM C MPUMEHEHMEM, KaK NPaBUIO, TMAPOPa3MbIBA
(rmapaBnnyeckunit cnocob norpy:keHus). Mpu HEOBXOAMMOCTU NepPeceyeHns TETKUMM U IKEKTOPHbLIMM
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nrnooubTPaMu TPyAHOPa3MbIBAaEMbIX MOPOA U BO BCEX CNYYaAX MOrPYKEHUA B OCYLIAEMYO TOLLY BaKyyM-
KOHLEHTPUYECKMUX BOAOMPUEMHUKOB A8 HUX CedyeT NpeaycMaTpueaTb BypeHne CKBaXKmH.

5.23 Nlerkme nrnopunbTpoBble YCTaHOBKM rPaBUTaLMOHHOIO BogonoHuKeHua (Tuna JINY) cnepyet
NPUMEHATb B OCHOBHOM B COCTaBE BHYTPUKAPbEPHbIX CUCTEM 3aLWUTbI (2 NP HEOBXOAMMOCTHU - U B
noA3emHblx BblpaboTKax) npu Tpebyemoit rnybruHe NOHUKEHNA YPOBHA NOA3EMHbIX BOA, A0 4 - 5 M cunTan ot
YPOBHA OCM HAaCOCHOW YCTaHOBKM (MM Ha 60MbLYIO FNYOUHY - C NPUMEHEHNEM APYCHBIX CUCTEM) B FTOPHbIX
nopoaax ¢ KoapduumeHtTamm puabtTpaumm 5 - 50 m/cyT - 6e3 06CbINKK BOKPYT UFNOPUNLTPOB, a Npwu
Ko3dpduumeHTe PuabTpaumm 2 - 5 M/cyT - C NecyaHo-rpaBUinHON 06CbINKON BOKPYT UrN0GUALTPOB Ha BCIO
BbICOTY BOZOHOCHOTO C/101.

5.24 B KauectBe maTepuana ob6CbinkmM UrnodpuabTpoB cnegyet NPUMEHATb NECOK C YacTULLAMM KPYNHOCTbIO
0,5 - 2 MM MK NecyaHO-rPaBUiHYIO (LLLeBEeHOYHYI0) CMECb C KpYnHOCTbIO Yactul, 0,5 - 5 mm. YcTpoiicTeo
MrnopunbTPOB HEOOXOAMMO BbIMONHATL B COOTBETCTBMU C TpeboBaHUaMM npunoxenua b n CM 45.13330.

5.25 Jlerkme urnodpunbTpoBble YCTaHOBKM BaKyYMHOro BoAoNoHMKeHuA (Tunos YBB, YB3M u gp.),
3XKEKTOPHbIE UTNOPUNLTPOBbIE YCTAHOBKM (T1Na M) 1 yCTaHOBKM € BaKyYM-KOHLEHTPUYECKUMMU
BoZonprMeMHKamu (Tvna IBBY) cnesyeT NpUMeEHsATb, Kak NPaBuao, AN BOAOMNOHUKEHNA B FOPHbIX NOPOAAX
c KoadpdpuuneHToM PunbTpaLnn meHee 2 m/cyT.

5.26 YCTaHOBKM C 3}KEKTOPHbIMU UrNodpUNbTPaMK A0NYyCKaeTcA NpeaycMaTpuBaTh AN BaKyyMHOro
BOZOMOHMMXEHNA MPU NOHUNKEHUM YPOBHSA NoA3eMHbIX Boa 40 12 m (Npu Hagnexauiem obocHoBaHUK - Ao 20
M), cunTan OT YPOBHA OCU HAaCOCHOM YCTaHOBKM.

5.27 YCTaHOBKM 13 BaKYYM-KOHLEHTPUUYECKMNX CKBAXKMH C IXKEKTOPHbIMW BOAONOAbEMHMKAMMU Cneayet
npeaycMaTpuBaTh 410 OCYLEHUS CIOUCTLIX TOALL, NPeACTaBAeHHbIX BOAOHOCHbIMM FOPU30OHTaMMU,
Pa30bLWeHHbIMW CYTIMHUCTBIMU UAU TAMHUCTLIMW NPOCA0AMM, B Npeaenax raybuH BoaonoHM:KkeHna ao 20 m.

5.28 Mpu NPOEKTUPOBaHMM OCYLLIEHNA NEeCYaHO-TINHUCTLIX NOPOA C KO3dduUMeHTOM duabTpaumnm 4o 2 m/cyTt
rnybuHy norpyxeHua nrnodmabTpoB YCTAaHOBOK TuNa YBB cneayet npeaycmatpuBath He 6onee 7,5 m, a B
nopoaax ¢ KoabouumeHTom GUnbTPaLUK cebille 2 m/cyT - 8,5 - 9 M, cunTan OT YPOBHA OCU HACOCHOM
YCTaHOBKMU.

5.29 PasmeLlyeHune UrnoduabTpoB caesyeT NPoeKTUPOBaTh B BUAE KOHTYPHBIX UAW IMHENHbIX CUCTEM.

5.30 YCTaHOBKM BaKyyMHOrO BOAOMOHMMKEHNA AONYyCKaeTcA NpeayCcMaTpmuBaTh B KauecTse BCMOMOraTe/IbHoro
CpeAcCTBa NPW BCKPbITUM OTKPbITLIX BbIPaboTOK M A1 0TOOPa BOAbl M BO34yXa U3 CKBaXKUH, 3abypunBaembix U3
NoA3eMHbIX FOPHbIX BbIPabOTOK.

5.31 Npu NPOEKTUPOBAHMUM UTNOPUIBTPOBBIX CUCTEM A1 PabOoTbl B YC/IOBUAX OTPULLATENIbHBIX TEMMNEPATYP
BO3A4yXa CeAyeT npeaycMaTpuBaTh M30aALUMI0 TPYBONPOBOAOB M HACOCHBIX CTaHLUMI € yyeTom TpeboBaHuUi
(14].

5.32 Mpu NPOeKTUPOBaHMUM 31eKTPOCHABKEHMA UTN0DUNBTPOBbIX YCTAHOBOK HEOBX0ANMMO COB1I04aTh Te Ke
TpeboBaHMWA, YTO U ANA CKBaXKMHHbIX HAaCOCOB (CM. NpUNOXKeHKe b).

5.33 BaKyymMHO€ BOAOMOHUNKEHWNE C NPUMEHEHUEM BAKYYMHbIX CKBAXKMH C MOTPYKHbIMW HacoCaMu creayeT
npeaycmaTpuBaTh ANA CHUKEHUA YPOBHSA NOA3EMHbIX BOA, B FOPHbIX NOpoAax ¢ KoadduumeHTamm
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dunbTpauum 0,1 - 2 m/cyT 1 ANsA NOAHOro NepexsaTa NPUTOKA NOA3EMHbIX BOA K FOPHbIM BblpaboTkam
(NOHWMKEHMA YpOBHA NOA3EMHbIX BOA A0 BOAOYNOPa).

5.34 Npu NPOEKTUPOBAHMM BAaKYYMHOIO BOAOMOHUMKEHUA C/IeAyeT YUNTbIBATb MOBbILEHHYH ONacHOCTb
BbIHOCA B CKBa*KMHbI U UFNOGUNBTPLI MEIKMX HAaCTML, U3 OCYLLUAEMbIX TOPHbIX MOPOA U NpeaycmaTpMBaTh BO
BCEX C/y4YasaAX NecyaHo-rpaBuiiHYI0 06CbINKY GUALTPOB, YA0BNETBOPAIOLLYIO TPE6OBaHMAM NPUIOKEHUS b, C
nNpUMeHeHNeM, NPM He0HX0AMMOCTU, KOP3UHYATBIX U KOXKYXOBbIX GUALTPOB.

5.35 ®dunbTpbl CKBaXKMH B OTKPbITbIX FOPHbIX BbIPAbOTKaxX A/1A NPeAoTBPaLLEHUS Ype3smepHO 60bLLOro
NOCTYNeHUA BO3AyXa ceayeT pasmellaTb Ha PacCTOSHMM OT OTKOCOB HE MeHee TO/LLMHbI OCYLIAeMoro
cnos. MNpu cooTBeTCTBYIOWEM 060CHOBAaHMM 3TO PACCTOAHME MOMKET BbITb COKpaLLLEHO.

YCTbe CKBaXKMHbI OKOJI0 BEPXHWUX YY4aCTKOB HAaADMALTPOBbLIX TPY6 creayeT 060pyA0BaThb MIMHAHBIM 3aMKOM
13 YyNA0THEHHOro cN1abonpoHNLAEMOro rpyHTa (CyrinHKa, rnH) AN MOHOAUTHBLIM GETOHHbBIM BOPOTHUKOM.

5.36 Npu NPOEKTUPOBAHMM BaKYYMHbIX CUCTEM A5 CO34aHUA TPEOYEMOro NOHUMKEHUSA YPOBHA NOA3EMHbIX
BOA, B C/lyYae 3an1eraHus Bogoynopa, 611M3Koro K nogoLee ropHoi BbipaboTKK, U 414 NONHOIO Nnepexsarta
NPUTOKa NOA3EMHbBIX BOZ, K COBEPLUEHHbIM MO CTENEHM BCKPbITUSA BOLOHOCHOTO rOPM30HTa BbIpaboTKam,
bUNbTPbLI CNeayeT pasmellaTb HENOCPeACTBEHHO Y KPOB/M BOAOYNOpa.

MpY HEOHXOAMMOCTU CHUMKEHMA HANOPOB B BOAOHOCHbLIX FOPU3OHTAX CIOMCTOM TONLWM UIN AN NOJTHOTO UX
OCyLIeHUA B 30He, NpueratoLLen K BbipaboTke, GUALTPLI CKBaXKMHbI CeayeT pasmellaTh B Npeaenax Bcex
CNoeB, Noasiexallmx oCyLWeHuto.

5.37 CucTembl 3 BaKYYMHbIX CKBaXKMH, 060pyA0BaHHbIX HACOCaMM B O4HOPOAHOM BOLOHOCHOM rOpU30HTE,
cnepyeT NpPesycMaTpuBaTb Npu TpebyeMom CHUMKEHWUM YPOBHA Nog3emMHbIx BoZ A0 20 m. Mpu cnonctom
CNIOXEHMM OCYLLIAEMOM TONLLM (HAANYUK B HEl PAAA CNOEB BOAOBMELLAIOLWLMX NOPOA, Pa306LLeHHbIX
BOZOYMOPHbIMWN C/I0AMM), @ TaK¥Ke B 3aKPbITbIX (OrpaHNYEHHbIX HEMPOHULLAEMbIMM KOHTYPaMM) COSAX
BOA0BMELLAIOWMX NMOPOL, AOMYCKAETCA NPUMEHATL BaKyyYMHble CKBaXKMHbI rybuHoli go 100 m v 6onee.

5.38 MWHMMabHBbIN YPOBEHb BOAbI B BaKyYMHOWN CKBaXKMHe Ao/KeH obecrneunsaTh 3aTONeHMe Hacoca,
[A0CTaTo4HOe A1 ero paboTbl 6e3 cpblBa OTKAYKW, B COOTBETCTBMM C TPe60BaHMAMM 3aBOAA-U3FOTOBUTENA U C
Y4YeTOM BaKyyma Haj, AMHAMUYECKMM YPOBHEM BOAbI B CKBaXKMHE. Hanop B BaKyyMHOM CKBaXKuHe,
NPUHMMAEMbII B MPOEKTHOM AOKYMEHTALMK, AOKEH COOTBETCTBOBATb MaKCUMaibHOMY HEMOHUMKEHHOMY
YPOBHIO MOA3EMHBIX BOA.

5.39 PacyeT BaKyyMHOro BOAOMOHMMXEHMA HE0BX0ANMMO NPOU3BOAUTL C YYETOM HeyCTaHOBMBLUIeNCA
duNbTPaLMKM BoAbl MPU NOCTOAHHOM Hanope. MPUTOK BO3AyXa K CKBaXkMHe (MrnopuabTpam) LonyckaeTcs
onpeaensats No Gopmynam ycTaHoBUBLLIENCA GUAbTPALMUMN.

ApeHax

5.40 B NpOEeKTHOW AOKYMEHTALMM CUCTEM 3aLUNTbI FOPHbIX BbIPaBOTOK OT NOA3EMHbIX BOA, CleayeT
npeaycmaTpuBaTb NPMMEHEHME NIACTOBbIX, TPY6UaTbIX, TPAHLWENHbIX APEeHaXKeln U NoA3eMHbIX APEeHaKHbIX
BblpaboTOK (ranepeiHbix ApeHarken).

5.41 MNnacToBble APeHaXKM cneayet npeaycmaTpMBaTh B OTKPbITbIX BbipaboTKax 414 NpeaoTepalleHms
cyddo3nMoHHOro BblHOCA rPYHTa CO AHa M 6OPTOB BbIPabOTKMN M PaspyLLEHUA TOPHbIX NOPOA, KOr4a Henb3A
WY 3KOHOMMYECKM HeuenecoobpasHo NOIHOCTLIO NPeaoTBPATUTL BbiCayMBaHME NOA3EMHbBIX BOZ, Yepes
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OTKOCbI. [11acTOBble APEHAXKM BbIMOHAIOT TaKXKe 33434y NOHUMKEHUA YPOBHA NOA3EMHbIX BOZ, B 30HE,
npuaeratoLern K OoTKpbITON BbipaboTKe.

MnacToBble APeHaXKn MOryT NPUMEHATLCA ANA APEHNPOBAHUA BHYTPEHHNX OTBA/10B.

H806X0,£I,VIMOCTb APeHaXa 0TBa/1I0B N €ro KOHCTPYKTUBHOE pelleHne yCTaHaB/IMBAKOTCA COBMECTHO C
peweHnem TexHonormmn OTBaﬂOO6pa3OBaHVIH n opraHmsaumeﬁ NOBEPXHOCTHOIO CTOKa, C y4eTOM XapaKTepa
nopoa B OCHOBaHMK O0TBA/1I0B U APYIMX MeCTHbIX yCﬂOBVIVI.

5.42 TpybuaTblit gpeHark cneayeTt NnpeaycMmaTpmBaTtb NpU NPOTAXKEHHOW No GpoHTy 6opTa Kapbepa (pa3pesa)
JIMHUU BblCA4YMBAHMA NOA3EMHbIX BOZ, Ha OTKOCHI B MasIoyCTOMYMBBIX NOPOAAX, 3a/1€raloWwnx Haz,
BOZOYMOPOM.

Tpy6uaTbiit ApeHark He0bX0AMMO Bpe3aThb B BOAOYNOPHbIE C0OM C TeM, YTOObI MOHOCTLIO NepexBaTnTb
NOTOK NOA3eMHbIX BOA, Haj, BOAOYNOPOM B PaCHETHOM ceYeHUM (B NIOCKOCTU ApeHaka).

5.43 TpaHweliHble ApeHarkn (OTKPbITbIE U 3aKPbITble APEHAXKHbIe TPaHLLIEW, KaHaBbl, NOTKM) JOMNYCKaeTcs
NPUMEHATb B KAYECTBE HAPYKHbIX BOLOMNOHU3UTE/IbHBIX YCTPOWCTB (B OCHOBHOM IMHENHbIX) B BEPXHUX
BOAOHOCHbIX TOPM30OHTAX, B BUAE NepeaoBbiX TPaHLWWeN -Npu BCKPbITUM MECTOPOMKAEHNA OTKPbITbIM
cnocobom 6e3 HapyKHbIX BOAOMNOHU3UTE/IbHbIX YCTPOMUCTB U B BUAE KaHaB Ha bepmax (naowaaKkax) boptos
Kapbepa (pa3pesa).

KaHaBbl Ha bepmax BHYTpM Kapbepa (pa3pesa) cneayeT og4HOBPEMEHHO MCMONbL30BaTb 418 cbopa M 0TBOAa
NOBEPXHOCTHbIX BOA, CeyeHne KaHaB A0/IKHO YA0BAETBOPATL TpeboBaHuAM pasaena 8.

Boay, cobuparollytocs B TpaHLLesX U KaHaBax, LiefiecoobpasHo 0TBOAUTbL CAMOTEKOM 3a npeaesl
KapbepHOro noJsia K Mecty cbpoca pyAHUYHbIX BOA UM K KapbepPHbIM BOAOCOOPHMKAM MO BHYTPUKApbepHOM
BOZIOCTOYHOMN CeTU.

5.44 MNMopasemHble ApeHaXKHble BbIpaboTKM (ranepeiiHblii ApeHak) NPoXo4HOro M NoayrnpoxoaHOro Ce4eHui
cneayeT NPUMEHATb 414 HENOCPeACTBEHHOro APEHNPOBAHNA OKPYKaoLWEN UX TOALWM NOPOA UAN AnA
BOAOMNOHMKEHMS B Bblle- U HUMKENEXKaLMX BOLOHOCHbIX TOPU30HTAX C MOMOLLbIO CKBO3HbIX COPOCHbIX
CKBa*KMH (CKBO3HbIX pUALTPOB) M 3abypMBaEMbIX U3 CAMUX BbIPabOTOK BOAOMOHM3UTENbHbIX CKBAXKMH,
paboTalolmX KaK camomnsnmneatoLmeca (Npm HeobxoAMMoCTU 060pyayeMbIX UHANBUAYANbHBIMW HAacOCamM)
WAW KaK BaKyymHble.

an I'IOA3€MHOﬁ paspaﬁoTKe NONE3HbIX MCKOMAEMbIX 0MYCKAETCA B Ka4eCTBe APEHAXHbIX npeaycmaTpuBaTtb
MCNON1b30BaHME OCHOBHbIX TOPHbIX Bblpa6OTOK, B KOTOPbIX A4N1A 3TOro A0/1XKHbI 6bITb 3aNPOEKTUPOBaAHbI
KaHaBKU UM IOTKKU ANA CTOKAa BObl.

B nogsemHbIX gpeHarKHbIX BbIpaboTKax M B OCHOBHbIX BblpaboTKax, MCMNO/Ib3yeMbIX B Ka4eCTBe APeHaXHbIX,
cnepyeT NpPesycMaTpUBaTb XO4KW A1 COOMKM CO CKBO3HbIMM COPOCHBIMM CKBaXKMHaMM (CKBO3HbIMM
dunbTpamm) M HAWK Ana 3abypuBaHMA BOAONOHU3UTENbHbIX CKBAXKWH, CN NPOEKTUPYETCA X
NnpYMeHeHue.

Noa3emHble gpeHaXkHble Bblpa6OTKM AONYCKaeTCA NPOEeKTUpPOoBaATb AN1A 3alWNTbl KaK LWAaXTHOIo, Tak U
KapbepHOro nosaA, npumMmeHAaAa nx BO BHEWHUX BOAOMOHU3UTE/IbHbBIX CUCTEMAX (KOJ'IbLI,EBbIX,
Heno/IHOKO/IbUEBbLIX N ﬂMHeﬁHbIX) UM pacnonaran B sBuge CUCtemMatnvyeCKoro gpeHa*Xa H1M>xe OTKpbITbIX
Bblp360TOK nan B CUCTEME TOPHbIX Bblp360TOK WaXTHOrro nonA.
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B nogsemHbIX gpeHarKHbIX BbipaboTKax, B KOTOPbIX ByayT NPOMU3BOAMTLCA SKCMAYyaTaLMOHHbIe paboTbl
(Haa30p 33 CKBO3HbLIMM COPOCHBLIMM CKBAXKMHAMU, BypeHMe BOCCTAOWMX CKBAXKMH U T.N.), cneayeT
npeaycmaTpuBaTb CUrHANN3aLMIO ANA ONOBELEHMA HAXOAALLMXCA B HUX N0AEN B CyYae aBapun B cUcTeme
BOAOOT/INBA M NPU HEOBXOANMOCTUN TeslePOHHYIO CBA3L C ANCNETYEPCKUM MYHKTOM.

Mpn NPoeKTMPoBaHUKN APeHaXKHbIX BbIpaboToK Heobxoanmo cobntoaatb TpebosaHma CM 91.13330.

Hab6nopatenbHble CKBaXKUHbI

5.45 an NPOEKTUPOBAHUUN pa3meLLeHNA HaﬁJ'II'O,D,aTEJ'IbeIX CKBaXWH 3a npoueccom BOAOMNOHUKEHNA
HEO6XO,EI,MMO Y4UTbIBATb, YTO Ha6}1IO,EI,eHVIH 3a PEXMMOM U XapPaKTEPUCTUKaMMN NOA3EMHbIX BOA, AO0/1KHbI
0OXBaTblBaTb BCHO TEPPUTOPUIO, Ha KOTOpOﬁ BO3MOXHO B/IMAHNE BOOONOHUXKEHNA B TEHEHNE BCETO
PaC4eTHOro CpoKa aKcnayaTaummn mectopoxgeHuma.

5.46 Npu HaNNUMK B palioHe HabAAEHNI HECKONIbKMX OCYLIAeMbIX BOAOHOCHbIX FTOPU30HTOB,
HaboaaTelbHble CKBaXKMHbI, OTAE/NbHbIE Mbe30METPbI UAN AATYMKM YPOBHA HE0BX0AMMO NpeaycMaTpmBaThb
BO BCEX ropu30HTax. Mpu ycTaHoBKe GpUNbTPA, NbE3OMETPA UAKN AATYMKA YPOBHA Ha OTMETKE KaXKAoro
ropM3oHTa HE0HX0AMMO NpeayCcMaTPMBaTb Pa3obLLEHME TOPU3OHTOB APYr OT Apyra. JokKHa bbiTb
obecneyeHa BO3MOXHOCTb 0T6OpPa NPo6 NoA3EMHbIX BOA, Ha XMMUYECKUIA aHaNMU3 C Pa3INYHbIX NO BbicoTe
YPOBHE BOAOHOCHbIX FTOPU30HTOB.

5.47 Ha6mo,u,aTeanb|e CKBaXXUHbl cnegyet npegycmaTtpumBaTb BO BCEX PACYHETHDBIX TOYKAX, rae NnOHNXeHne
YPOBHA NoA3eMHbIX BOA NPUHNMANOCL B Ka4YecTBe VICXOAHOﬁ Be/IMYUHbI UK onpeaenanocb pacy4eTom.

HabntogatenbHble CKBaXKMHbI CleayeT pa3smeLaTb Ha y4acTKax C XapaKTepHbIMUW TMAPOreo10rMyeckumm
YCA0BUAMM, YUNTHIBAA PACMONOKEHNE NCTOYHNKOB 3arpasHeHns (XBOCTOXpaHMAWLL, TMAPOOTBAA0B U Ap.),
NUTaHUA N Pas3rpysku (NOBEPXHOCTHbIX BOAOTOKOB, BOAOEMOB 1 ApP.) NOA3EMHbIX BOA,

MpY OTHOCKTENIbHO NPOCTbIX TMAPOre00rMYECKUX YCIOBUAX AOMYCKAETCA pasMmellaTtb HabntogaTebHble
CKBa*KMHbI MO CTBOpPaM (iyyam).

J'Iqu HaﬁJ'II-Oﬂ,aTEIIbeIX CKBaXXuWH cnegyet Ha3HayaTb:

npv Noaorosaneratwmx BOAOHOCHbIX FTOPM30HTAX - N0 HaNpPaBAEHMIO MOTOKA M B KPeCT NOTOKa
(npupoaHoro), B HanpaBneHMM Hanbonee BePOATHbIX 06NaCTEN NUTAHMA N COCEAHUX CUCTEM
BOAOMNOHMXEHMSA (BOAOCHABKEeHNA, BOAOOTANBA);

npu KpyTonaaatLwmx BOAOHOCHbIX FOPM3OHTaX - N0 MPOCTUPAHUIO U B KPECT NPOCTUPaAHUSA TOPU3OHTOB, B
Hanpas/iieHUM BEPOATHbIX MCTOYHUKOB NMUTAHMUA U COCEAHUX CUCTEM BOAOMOHUMKEHUA (BOAOCHabKeHMs,
BOJOOT/INBA);

Npu NPOTAXKEHHbIX (J'IMHEﬁHbIX) cucrtemax - nepneHanKyn1apHoO oCn CUCTemMbl.

B NpoeKTHOM AOKYMEHTaLMWN KOHTYPHOW BOAOMOHMU3UTENIbHOM CUCTEMbI CledyeT NpeaycmaTpmBaTh He
MeHee ABYX Jly4Yelt HabtogaTeIbHbIX CKBaXKMH U MPUHUMATb HE MEHee ABYX CKBAXKMH Ha /lyye, U3 KOTOPbIX
O[Ha - Ha KOHTYype, a BTOpas - BHe Hero B BbIGPaHHOM pacyeTHOW TouKe.

Mpwn 6onblmnx pa3mepax 30Hbl BANAHUA KOHTypHOl\;I BO,EI,OI'IOHM3MTGI'IbHOﬁ CNCTEMDbI YNCNO CKBAXXUH Ha siy4ye B
UHTEpEeCyrwem BOAOHOCHOM Cnoe cieayet npuHmaTb OT TPEX A0 NMATU, pacnosiarad NnepByro Ha KOHTYpPeE.
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6 BonooT/inB U3 ropHBIX BHIPadOTOK

O6uwme ykasaHua

6.1 B NpOEKTHOM AOKYMEHTALMN CUCTEM 3aLLMTbI CieayeT NpPeayCcMaTpUBaTb YCTPOMCTBO HACOCHbIX CTaHLMIA
A/17 OTKAUYKM BOZbl HEMOCPEACTBEHHO U3 FOPHbIX BbIPABOTOK, KOrAa HEBO3MOKHO UK HelenecoobpasHo
OTBECTU MOCTYNAIOLLYHO B HUX BOAY CAMOTEKOM.

6.2 lMpyK NPOEKTUPOBAHUN CeAyeT Pa3anyaTb HOPMasbHbIN U MaKCMMasbHbIA MPUTOKN K HACOCHbIM
CTaHLMAM.

HOpMaﬂbelﬁ NMPUTOK K HACOCHbIM CTaHUMNAM CnaraeTca n3 npuToka noa3emMHbiX Boa, onpeaenaemoro Ha
OCHOBaHWUK rnMaporeonorn4yeCKkmnx pacy4eTos, U CUCTEMATUYHECKHU pacxop,yemoﬁ B TOPHbIX BblpaﬁoTKaX BOAbl Ha
TeXHONOrnyecKkme u bbiToBble HYXX4bl (I'IbIJ'IeI'IOAaBJ'IEHME, rmapomexaHun3saumio n ,u,p)

MaKcumanbHbIl NMPUTOK K HACOCHbIM CTaHUMAM onpeaenaeTca CymmmnpoBaHnem se1M4YMH HOPMaibHOro
NPUTOKA M MPUTOKA NOBEPXHOCTHbIX BOA, ONpeaenaemoro B COOTBETCTBUM C YKasaHUAMM pa3gena 8,
06pa3YI'OLLI,MXCFI 3a cyer aTMOCd)eprIX 0CaaKoB, BbiNagakowmnx HenocpeaCcTBeHHO Ha nNaoWwaab Kapbepa namn
LWaXTHOro nonAa.

6.3 HacocHble CTaHLMK C CYMMapHOM MOLLHOCTbIO paboyero 1 pesepBHbIX Hacocos cBbiwe 100 KBT cneayet
NPOEKTUPOBATb, KaK NPaBuUIo, B 610Ke C 3/1EKTPOMNOACTAHLMAMM.

6.4 B NpoeKTHOM AOKYMeHTaUUN ciegyeT npeaycMaTpmuBaThb raBHble, y4acTKOBbIE M NepeKkaymBatowmne
HaCOCHble CTaHLMM, @ HA Nepuoa, Ux CTPOUTEIbCTBA - BpemeHHble. Kpome Toro, Heobxogumo
npeaycmaTpuBaTb NepeasuKHble UAN NePeHOCHbIe HACOCHbIE YCTaHOBKM A1 UCNO/Ib30BaHNA MX B
Npr3aboiHbIX U APYTMX MecTax No Mepe HeobXoAMMOCTH.

6.5 HanopHble Tpy6onpoBoabl A40KHbI BbITb PACCUUTaHbl Ha MNOJIHYIO NPOM3BOAMUTENIbHOCTb HACOCHOM
CTaHUMMK.

B npeaenax ropHbix BbIPabOTOK A1 HACOCHBIX CTaHUMI CeayeT NpesycMaTpuBaTh, KaKk NpaBuio, He meHee
ABYX HanopHbIX Tpybonposoaos. OaMH HanopHbIi TpybonpoBoa AonycKkaeTca npegycmaTpmsaTth 41a
YYaCTKOBbIX HACOCHbIX CTAHLMM, a TaK»Ke AN IaBHOW KapbepHOM HACOCHOW CTaHUMK B C/ly4ae BO3MOMKHOCTU
NOATONNEHUA HUKHErO FOPU30HTa.

an Ha/n4um 6onee OA4HOro HanopHoOro prﬁOI’IpOBOAa OTKa4Ka HOPMa/ibHOIo NPUTOKa O0/1XKHa
obecneunBaTbCA npun OTKNKOYEHUN OOHOTO U3 HUX.

6.6 PasmellieHMe Ha HaMOPHbIX M BCAcbIBaOLWMX TPYHONPOBOAAX 3aNOPHOI apMaTypbl AONKHO
obecneyrBaTb BO3MOXKHOCTb 3aMeHbI UM PEMOHTA H0H60ro U3 HacocoB, 06PaTHLIX KNANaHOB, a TaKKe
OCHOBHOV 3aMOpPHOM apMaTypbl C obecneyeHrem HeNpPepPbIBHOM OTKaYKM HOPMasibHOTO NMPUTOKA U PaboTbl
KaXK[oro Hacoca Ha ntoboi HanopHbIn Tpybonposoa.

CKopocTb BoAbl BO BCacbiBatoLLEM M HAaNnopHom TpybonpoBoaax, Kak NpaBu/Io, He A0/KHA NPeBbIWaTh
cooTBeTcTBeHHo 1,5 n 3 m/c.

6.7 Mpwn NPOEKTUPOBAHUN BOAOOT/NIMBHbIX COOPYIKEHUI CleayeT NPUMEHATb TEXHON0TMYECKNe CXemMbl U
060pyaoBaHUe, NO3BOAIOLLME MEXAaHN3NPOBATb MOHTaMHble paboTbl M OUNCTKY eMKocTel (BoA0COOPHMKOB,
ocseTanTenemn, 3ymndos, KAHABOK U T.N.).
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MpumeyaHue - NMpu NpopesaHUn BOAONOHU3UTENbHBIMU CKBA*KMHAMM BOAOHOCHbIX FTOPU3OHTOB, MPUFOAHbIX ANSA
NUTbEBOrO BOAOCHABXeHUs, cieayer npeaycMaTpmBaTh, Kak NPasuio, pasae/ibHblit 0oT6OP M OTBeAEHUE APEeHaKHbIX
BoA (9.2).

Bo4,00T/INB U3 OTKPbITbIX BbIPABOTOK

6.8 B NpOEKTHOM AOKYMEHTALMN A0MKHO BbITb MPeAyCMOTPEHO YCTPOMCTBO CETM BOAOCTOKOB M CHPOCHbIX
NIMHUI ansa cbopa 1 OpraHM30BaHHOIO O0TBOAA NOCTYNalOWMX B BbIPabOTKM NOA3EMHbIX U NOBEPXHOCTHbIX
BOJ, K BOAOCOOPHMKaM M 3ymndam y HAaCOCHbIX CTaHLMI. BOAOCTOKM M COPOCHbIE IMHUMN AONKHbI ObITh
paccyMTaHbl Ha MaKCMMabHbIV NPUTOKM M OTBEYaTb TpeboBaHUAM pasgena 8.

6.9 FNaBHble HAaCOCHble CTaHLMM (CTaLMOHapHbIE UM NAaBy4YMne) C BOAOCOOPHMKAaMK CaeayeT pacnoniaratb C
YYETOM MOrOPU30OHTHBIX NMPUTOKOB NOA3EMHbIX BOA, NI0LWAAM BoA0COOpa NOBEPXHOCTHbIX BOZ, U
obecrneyeHna MUHMMANbHbIX 3aTPaT Ha BOLOOT/IMB.

6.10 YyacTKOBble HAaCOCHbIe CTaHLMM (CTaLMOHapHble, NepeaBuiKHbIe, Naasy4Yune) ¢ BogocbopHUKamM,
OTKaumBatolLMe BoAy HeNnocpeacTBEHHO BO BHELLHWe BOA0OTBOAALLME YCTPONCTBA MM B BOAOCOOPHMKM
rNIaBHbIX HACOCHBIX CTAHLMI, CAeayeT NPOeKTUPOBaTh A1 06CNYKMBAHNA OTAE/IbHBIX Y4aCTKOB Kapbepa
(paspesa).

6.11 NepeaBuKHbIE UM NEPEHOCHbIE HACOCHbIE YCTaHOBKM C 3ymndamu AOMNYCKaeTca npeaycmaTpmBaTth 4na
OTKa4KM BOAbI U3 OTAE/IbHbIX M30/IMPOBAHHbIX Y4ACTKOB BbIPAabOTKM.

Heob6x0AMMOCTb NepeKkaymBaloLWmMX HaCOCHbIX CTaHUMI B Kapbepe (paspese) ycTaHaBAMBaAETCA Npu Bbibope
obLei cxeMbl KapPbePHOTo BOAOOT/IMBA M BbINOJHEHUW COOTBETCTBYHOLMX TEXHUKO-3KOHOMUYECKUX
pacyeToB.

6.12 BMecTMMOCTb KapbepHbIX BOAOCHOPHUKOB, /1A KOTOPbIX MO BO3MOXHOCTU HEOBX0AUMO UCMO/1b30BaTb
BblpaboOTaHHOE NPOCTPAHCTBO, Y [1aBHOM M KaXA0M y4aCTKOBOM HAaCOCHbIX CTAHUMIN A0/IXKHA ObITb, KaK
npaBuIo, paBHa 06beMy PacY4eTHOro CTOKa C COOTBETCTBYOLWEN BogocbopHoM naowaam (cm. pasaen 8) 3a
BblueToM 06bema BO/bl, OTKaYMBAEMOM 33 BPEMS HaMo/IHEHMA BOAOCOOpPHMKA, ecin 3T
npeaycmaTpuBaeTca NPOEKTHON AOKYMEHTaLUMeN.

B cnyyae HEBO3MOMKHOCTU BbINOJHEHMA 3TOrO TpE6OBaHMﬂ B I'IpOEKTHOﬁ AOKYMEHTaU NN AONTKHbI bbITb
npegycMmoTpeHbl HEO6XOAMMbIE MmeponpnAaTmrAa, No3BoIAOWIME BpEMEHHOE 3aTON/IEHNE HUXKHUX p360l~IVIX
rOPU30HTOB, " BO,D,OC60|OHVIKM BMECTUMOCTbIO, paBHOVI HE MeHee 4em 3—qacosomy HOPMaJ/ibHOMY NMPUTOKY.

BmectmocTb 3ymndos cneayet NPpMHUMaTL He MeHee 5-MUHYTHOM MaKCMManbHOM Nogaum 04HOro U3
HacocoB.

B BOAOC6OPHMK3X AOJTXKHbI 6bITb npegycMmoTpeHbl OTCTOMHWKM Ana ocBeTn1eHnA BOAbl U BO3SMOXHOCTb UX
nepmop,mqecr(oi/'l OYUCTKWN.

6.13 KapbepHblii BOAOOT/IMB B Ka4yecTBe OCHOBHOIO CPeACTBa 3aLMTbl Kapbepa (pa3pesa) gonyckaeTca
npeaycmaTpusaTtb Npu cobntogeHnn TpeboBaHuii 6.10 - 6.12 B cneayrowmx cayyasx:

B CKa/NIbHbIX M MOJYCKabHbIX MOPOAax, Koraa opraHmsauma cbopa u yaaneHua nocTynaroLumx B BbipaboTky
NnoA3emMHbIX BOA, He Bbi3bIBAET OC/I0KHEHWNI NPU NPUHATLIX METoAaX U CUCTeMax pa3paboTKu
MECTOPOXAEHUS;
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B HECKa/IbHbIX MOPOAax B Nepuoa CTPOUTENbCTBA UK yraybieHumn Kapbepa (paspesa) npu BegeHUn ropHbIxX
paboT ¢ NnepeoBbIMU TPAHLLEAMM, 3arN1yOAAEMbIMU HUMNKE TOPU30HTa BbIPaboTOK, NpM NOABOAHOM
pa3paboTKe Nopoa 1 B 4PYrux Cay4vasnx, Koraa 3To He Bbi3bIBAaET OC/0XKHEHMI A8 NPUHATBLIX CNocoboB
pa3paboTKM MecTopOXKAEHUN.

6.14 Qns obecneyeHuns ycTOMYMBOCTM BOPTOB M AHA BbIpabOTOK B HECKA/IbHbIX MOPOAAX Npu UX pa3paboTtke
VW OCYLLEHWUU, UCKTtOYEHNA CyPPO3MOHHBIX MPOLLECCOB CKOPOCTb CHUMKEHUA YPOBHSA BOAbI B BbipaboTke
cnepyeT NpesycMaTpueaTb He 6osiee 3HaYEHU, NpuBeaeHHbIX B Tabaunue 1.

[NA KOHKPETHbIX YCNIOBMIA CKOPOCTb CHUMKEHMA YPOBHA BOAb! B BbipaboTKe MOXKeT 6bITh onpeaeneHa
YUCAEHHBIM MOAEMPOBAHNEM UM PAacYeTaMM C UCMOb30BAaHUEM UHMKEHEPHO-PACYETHBIX NMPOrpaMmm u
NPOrpaMmmHbIX KOMMIEKCOB UCXOAA U3 YC/IOBUSA, YTO CKOPOCTb NOHMMKEHUA YPOBHSA BOAbI B BbIpaboTKe
[A0J1}KHa COOTBETCTBOBATb CKOPOCTM NMOHMMKEHMUS YPOBHA NOA3EMHbIX BOZ, 33 €€ NpeaesamMu.

Tabnuuya 1
[Jonyckaeman CKOPOCTb, CM/CYT, CHUMKEHWA B BbIpabOTKe YPOBHA BOZbI NPU ero rybuHe oT
KoadduumneHT punbrpaumu HEMOHUKEHHOTO YPOBHA NOA3EMHbIX BOA, M
nopoa, m/cyT
[o5 5-10 10-20 cB. 20

/10 2 30 25 20 15

2-10 60 40 30 25

10 - 20 100 70 50 40

Cebiwe 20 120 90 60 50

6.15 Mpu pa3paboTke NOpPoA cpeacTBamMmmn rMaPOMEXaHU3aLMM OTKAUYKY NOA3EMHbIX M MOBEPXHOCTHbIX BOA,
NOJIHOCTBIO MAKM YaCTUUYHO AOMYCKAETCA NpeayCcMaTpMBaTh 3eMIECOCaMM, OTKAUMBAIOLMMU NyAbMy.

B 3ab0e ruapomexaHMUYecKol pa3paboTKM NPOEKTHOW AOKYMEHTALMEN MOKET LOMNYCKaTbCA MOBbIWEHHas
dUNbTPaLMA NoA3EMHbIX BOA Yepe3 OTKOChI BbipaboTKM, cnocobcTaytowasn paspyLweHunto paspabaTsiBaemoit
nopoAbl 1 He co3aatoLLas yrposbl 0bLwen ycTonuneocTn bopToB Kapbepa (paspesa).

6.16 Mpu NOATONNAEHNN HUMKHUX Pabounx ropn3oHTOB (CM. 6.12), a TaKKe Npu HEBO3MOXKHOCTK obecneynTb
[0MNYyCTUMYHO BbICOTY BCAaCbIBaHMA HACOCOB NPW MX CTaLMOHAPHOWM YCTAaHOBKE rNaBHble U Y4aCTKOBbIE
HACOCHble CTaHLUMK cneayeT npefycMaTpuBaTh NaasyumMmm.

6.17 Yncno paboumx HaCOCOB Ha rNaBHbIX M YYACTKOBbIX HACOCHbIX CTAHLMAX CAesyeT onpesensTb B
COOTBETCTBUU C TpeboBaHMAMM [18]. Hacocbl rnaBHbIX (MM YHAaCTKOBbLIX) HACOCHbIX CTAaHLMIA AOMKHbI UMETb
OZMHaKOBbIN Hanop. MNpun 0TKa4YKe MakCUMabHbIX MPUTOKOB A0/IKHA NPEAYCMATPUBATLCA HEMPEPbIBHAA
paboTa Bcex paboumx Hacocos.

Yncno p360‘~IVIX HAaCOCOB Ha nepeaBuXHbIX, NEPEHOCHbLIX N BPEMEHHbIX HACOCHbIX CTaHUUAX CaieayeT
NMPUHUMATb U3 pacyeTa HEI'IpeprBHOﬁ OTKA4YKM HOPMaJIbHOTO NMPUTOKa.

6.18 Mpu HaanerKawem 060CHOBaHMM AOMYCKAeTca NpeaycMmaTpuBaTh CHpOC OCBETIeHHOW BOAb! B
NoA3eMHYI0 APEeHaXKHY CUCTEMY WM B BOAOMOI/OLAOWME C0oK C ydeTom TpeboBaHuit pasgena 9.

W TMTAH
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C6p0c AON1XKeH NPon3BoOAUTLCA Yepe3 CKBaXXUHbI, YNC/ZTO KOTOPbLIX onpeaenAaeTca pacyeTtom, npu aTom
pe3epBHbIE C6pOCHbIe CKBa*KMHbI A0NKHbl COCTaBNATb 25 % O6LLI,€‘FO 4Yyncna, HO He meHee OAHOﬁ CKBa*XWHbI.

C6p0c KapbepHbIX BOA, B NOA3EMHYIO APEHAXHYH0 CUCTEMY OO0/1KEH PEryInpoBaTbCA N COOTBETCTBOBATb
npon3BoaNTENbHOCTU I'IO,£|,3EMHOI7I HacoCHOM CTaHUUN.

6.19 MNMpM NPOEKTUPOBAHNUM HACOCHbIX CTAHLMI B OTKPbITbIX TOPHbIX BblpaboTKax Heobxoammo cobaoaaTh
TpeboBaHuMA CM 32.13330 B YaCTW YNCNA Pe3ePBHbIX HACOCOB, LUMPUHbI MPOXOA0B MEXKAY BbICTYNaOWMMM
YacTAMM Hacocos, TPYOoNpoBOAOB M ABUraTesnel, YKAaAKMN BCACbIBAOLWMX TPYOONPOBOA0B, Ppa3mepoB
MaLUMHHOIO 3a/1a U MOHTAKHbIX NA0OLWAA0K, rabapnToB NOAbEMHO-TPAHCMOPTHOrO 060opyA0BaHMA.

BoaooTanBe U3 noa3emHbIX BbipaboTok

6.20 Cxemy CTaLLMOHAPHbIX BOAOOT/INBHbLIX YCTAHOBOK H806X0,£|,VIMO NMPUHUMATb B 3aBUCMMOCTU OT
OA4HOBpPEMEHHO AEVICTBYPOU.LMX NMPUTOYHbLIX TOPU3OHTOB, I'J'IyﬁMHbI UX 3aneraHnAa, paamepa WaxTtHoro
(KapbepHoro) nonAa, BeJINd4NHbI NPUTOKOB NOA3EMHDbIX, TEXHOTIOTUYECKUX U MOBEPXHOCTHbLIX BOA.

6.21 [naBHble HAaCOCHbIE CTAHLUMK cneayet pacnonaratb y CTBOJ10B C Hanbonee HU3KMMN OTMETKAMM
OKOJIOCTBO/1bHbIX ABOPOB.

an 60onbLoM NPOTAXEHHOCTU TOPHbIX Bblp360TOK n Korga H806XOAMMO no ycnhosuAm Bo400TBOAA
AOoNnyCKaeTca AONO/IHUTE/IbHO NpeayCcmaTpmuBaTb y4aCTKOBble€ CTaUMOHapPHble HAaCOCHble CTaHLUUMN.

6.22 B noA3eMHbIX HACOCHbIX CTAHLMAX YMCN0 Paboyumx HAaCOCOB U MX 0OLLLEE YUCIO C YHETOM PE3EPBHbIX U
HaxXo4ALWMXCA B PEMOHTE, HEOBX0AMMO ONpenenaTb UCXOAA U3 HOPMAJ/IbHOTO NPUTOKA M B COOTBETCTBUM C
TpeboBaHuamu [19] n [20].

OTKauKy MaKcMMasibHOro MPUTOKA cieayeT NpeaycMaTpMBaThb C yYeTOM PeryiMpoBaHusa cbpoca KapbepHbIX
BOJ, B MOA3EMHYI0 APEHaXKHYI0 cucTemy (cm. 6.18).

6.23 [NaBHble U Y4aCTKOBbIE HACOCHbIE CTaHLMK CneayeT NPoeKTUPOoBaTb He3arnybneHHoro TMna (Kopnyca
HaCcoOCOB pacnoaaratoTcs Bbille YPOBHS BOAbl B BOAOCOOPHMKE) C 06paTHbIMK K/lanaHaMm Ha BCaCbIBatOLINX
TpybonpoBogax npu ux anametpe 4o 200 mm, ¢ yCTaHOBKOM BaKyyM-HacOCOB UK NOAKAYMBAIOLWMX HACOCOB
1 3arnybneHHoro TMna (Kopnyca HacocoB PacnonaraloTca HUXKE YPOBHSA BOAbl B BOAOCOOPHUKE) - Npwm
anametpe cBbiwe 200 mm. Mpu 3Tom 3arnyb1eHHble HACOCHbIE CTaHUMK cneayeT npeaycMaTpuBaTh, Kak
npaBuo, B C1abOTPELLMHOBATbIX CKa/ibHbIX NOPoAax Npu npegesne NPOYHOCTU Ha OAHOOCHOE CXKaTue B
BO/LOHACbILLEHHOM COCTOAHMM cBbiwe 80 MIMa u nputokax cebiwe 1000 m3/u.

6.24 MNPy NPOEKTUPOBAHNN HACOCHbIX CTaHLIMIA M 31EKTPONOACTaHLUMIN B BOAOHOCHbIX MOpoaax Heobxoanmo
npeaycmaTpuBaTb APEHaXK UAN TMAPOU30NALMIO U TAMINOHAX OKPYKatoLWMX NopoA.

6.25 B Kamepax 3arny61eHHbIX HACOCHbIX CTaHUMA HEOBXOANMMO NpeaycMaTpuBaTh pasae ibHble KaHasbl,
NnepeKpbITbie CbEMHbBIMM WMTAMM, 410 NPOKAALKM TPYBONpoBOoAOB M Kabenei, NPUAMKNU U Hacocbl A
OTKa4KM BOZ, KaMerKa, a TaKKe Bog, NP aBapuaX BHYTPU HACOCHbIX CTaHLUN.

6.26 Mon Kamepbl He3arnybaeHHOM HAaCOCHOW CTaHUMK caeayeT NPUHNUMATL He MeHee Yyem Ha 0,5 M Bbiwwe
YPOBHSA r0JIOBKM PE/IbCOB B OKOJIOCTBOJ/IbHOM ZiBOpE.
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6.27 Mpw yncne Hacocos cBbiwe 10 AonycKkaeTcA yCTaHaBAMBATb ABa NEKTPUYECKMX KpaHa Ans
TPaAHCMOPTMPOBAHUA N MOHTaXKa 060pyL0BaHMA, NPY 3TOM A0CTaBKY 060pyA0BaHMA B HACOCHYIO CieayeT
OCYLLECTBAATH C ABYX NPOTUBOMONOMKHbIX CTOPOH Kamepbl.

6.28 Boao3abopHble KoNoALbI A0MNYCKaOTCA MHAMBUAYANbHbIE A4 KaskA0ro Hacoca v rpynnosble.

Mpwn Yyncne HacoCHbIX arperaTos B HaCOCHOM CTaHUWK CBbllle TpeX o6u.|,ee Yncno Koaoaues A0/ 1KHO ObITb He
meHee AByX.

6.29 MNpw onpeaeneHNn BMECTUMOCTM BOAOCOOPHMKOB CaeayeT y4nuTbiBaTb BMECTUMOCTb NPeayCMOTPEHHbIX
B NPOEKTe ApeHaXHbIX BbIpaboTOK, BpeMeEHHOE 3aMo/IHEHNE KOTOPbIX BOAOW He BbI30BET NOATOMN/NEHMUA
OCHOBHbIX BblpaboToK. CymmapHaa BMeCTMMOCTb BOAOCOOPHUKOB A0/1KHA COOTBETCTBOBATL TpeboBaHMAM
HOPMATUBHbIX OKYMEHTOB, yYKa3aHHbIX B 6.22 1 CI191.13330.

6.30 Mpw 3HaUMTENbHbIX MPUTOKAX BOAbI (CBbIwWe 5 Thic. M3/4) B KauecTBe OCHOBHOM €MKOCTU BOAOC60PHUKOB
[AOMYCKAeTCA UCNo/Ib30BaTh CMeLMabHblie BbIpaboTKK, KOTOpbIe CAeayeT NPOBOANUTL NapannesbHo
OCHOBHbIM FOPHbIM BblpaboTKam Ha 6os1ee HU3KMX OTMETKax. Kak npaBunio, KpoBas BbipaboTKu-
BOA0COOPHMKA A0NKHA ObITb Ha YPOBHE NOYBbI OCHOBHOW BbIPabOTKKU. YKIOHbI BbIpaboToOK Heobxoanmo
BbIOMPATL C TaKMM pacyeTom, 4Tobbl Boga no cbolikam moria NocTynaTh Ha r1aBHble OTKAaTOYHbIE BbIPaboTKM
TOJ/IbKO MOC/1e 3aTONNeHUsA BCEX BOAOCOOPHMKOB.

B mecTax conpaAKeHua BbipaboTKU-BOA0CO0PHMKA C KONNEKTOPOM HaCOCHOM CTaHLMK CieayeT COOpyKaTb
FNYXYI0 repMeTUYECKYIO NePeMblUKy C BOAOMPOMNYCKHbIMU TPY6amM 1 PEryanpyoLLMMK 3a4ABUKKaMMU.

6.31 Bce BbIXOAbl M3 HACOCHBIX CTaHLMIA B OKONIOCTBO/IbHBINM ABOP CeayeT npeaycMmaTpmBaTh €
repmeTMYecKMMU ABEPAMM, paccumMTaHHbIMK Ha gasnerune 0,1 MMa (1 krc/cm?).

6.32 N5 NoA3eMHbIX HACOCHbIX CTaHLMIM NPU HearpeccMBHOM BOAE B MPOEKTHOM AOKYMEHTaLuMmn cneayet
npeaycmaTtpusaTtb 06blUHble LLeHTPO6EKHbIe Hacocbl. [pn HaANMYUK NOA3EMHDBIX KUCAOTHBIX BoA, (pH < 5)
cnepyeT NpesycMaTpUBaTb YCTAHOBKY HAaCOCOB, apmaTypbl, TPy6onpoBo40B M annapaTypbl aBTOMaTUYECKOro
yNpaB/eHUa U3 KUCIOTOCTOMKMX MaTepnanos.

6.33 Kaxkabli1 Hacoc BpeMEHHbIX U CTaLLMOHAPHbIX HACOCHbIX CTaHLUMI AOKEH UMETb OTAE/bHbIN
BCacbiBatOWMn TpyboNpoBoa 1 A0NXKEH ObITb CHabKeH COOTBETCTBYIOLNMM U3MEPUTENbHbIMM NPUbopamu
(MmaHOMeTpOM, BaKYyMMETPOM) ANA onpeaeneHns 4aBNeHUA BO BCAaCbIBalOLWLEM U HaNnopHOM naTpybKax.

6.34 HanopHble TpybonpoBoapbl CneayeT pacnosaraTb, Kak MpaBuo, B CTBO/IE, 060pyA0BaHHOM KNeTeBbIM
NOABEMHMKOM UIN UMEIOLLEM IECTHUYHOE OTAE/NEHME.

3ar|peu.|,aeTc;i NPOK/AaAKa B CTBOJZIaX HAMNOPHbIX TDY6OI'IPOBO,£I,OB NPOTUB TOPLLEBbLIX CTOPOH KNETU.

Mpu uncne HanopHbIX TPY6ONPOBOAOB CBbILLE YeTbipex (aMameTpom cebiwe 300 MMm) Ux cneayet
NPOKNaAbIBaTb B CieumnanbHbIX TPYOHO-KabebHbIX BbipaboTKax.

6.35 1A raweHuns ruapasaMyecknx yaapos Ha HanopHbix Tpybonposoaax HeobxoAnMMo npeaycmaTpuBaTh
YCTaHOBKY 06paTHbIX KNanaHoB AW APYTUX 3aLWMUTHbIX YCTPOMICTB.

PacyeT No NPOYHOCTU CTEHOK TPYHONPOBOAOB M META/IJIOKOHCTPYKLMIA ONop cieayeT NPoM3BOAMTb (C y4eTom
BO3MOXKHOTIO I'MAPaB/AMYECKOro yaapa) Ha ABYKPaTHYH BEJIMUMHY r'MAPOCTaTMYECKOro Hanopa.
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HanopHble TpybonpoBsoabl B Npeaenax HacocHoM M TpybHOro xoAKa - Ao cTBona (Mam TpybHoro
BOCCTAIOLLEr0) c/ieAyeT 3aKPenaaTb Ha CNeLyMabHbIX Onopax, CNoCobHbIX NPeAoTBPATUTL CMELLEHNE U
o0b6pyLeHne Tpyb Npu BO3HMKHOBEHMM MMAPABAMYECKOrO yaapa.

6.36 Npyn pasmeLeHNN HAaCOCHOM CTaHUMM Ha rybuHe cBbiwe 200 M OT NOBEPXHOCTU 3€M/IM Ha HAaMOPHbIX
Tpybonposogax HeobxoAMMO NpeaycMaTpMBaTbh TEMMNEPATYPHbIE KOMNEHCATOPbLI. BepxHuiA KomneHcaTop
cnepyet npeaycmaTpusaTth Ha rybuHe 6onee 20 m OT NOBEPXHOCTU.

6.37 3ymndoBble HAaCOCHble CTaHLMM A0KHbI ObITb 060PYA0BAHbI ABYMA HACOCHBIMM arperatamu - paboumm
N pe3epBHbIM.

6.38 Mpu NpoeKTUPOBaHMM Kamep M BOAOCOOPHNKOB BPeMEeHHbIX HaCOCHbIX CTaHUMI cneayeT cobatoaatb Te
e TpeboBaHMWA, YTO M NPU NMPOEKTUPOBAHUMN COOTBETCTBYHOLMX KaMep CTaLMOHaAPHbIX BOAOOT/IMBHbIX
KOMIM/IEKCOB.

6.39 BpeMeHHbIe HACOCHble CTaHUWWN ON1A CTPOUTE/IbCTBA OKOJ/IOCTBOJIbHbLIX ABOPOB U INMaBHbIX OTKATOYHbIX
Bblpa6OTOK cneayet CoopyKaTb 86/113U CTBONI0OB B Bblpa6OTKaX, npoxoaAawmnx B HanpasaeHNM OCHOBHbIX
noAa3eMHbIX BOAOTOKOB.

BpemeHHble HAaCOCHble CTaHUMK cneayeT NPOeKTUPOBATb, KaK Npasuio, He3arny6neHHoro TMNa.

6.40 Mpwn NpoxoaKe WaxTHOro CTBoJa caeAyeT NpeaycmaTpuBaTb BOAOOT/IMB M3 HEro NoABECHbIM HAaCOCOM, a
npu HeobxoaumocTn (Npu rnybuHe ctBona cebiwe 250 M) - yCTPONCTBO NepeKkaymBatoLmMX HacOCHbIX
CTaHUMN.

6.41 MpUTOK NOA3EMHbBIX BOA, K CTBOAY, HE 3aKPENJIeHHOMY MOCTOAHHOW Kpenbto, NPU OTCYTCTBUM HaPYKHOM
BOZAOMNOHM3UTE/IbHOM CUCTEMbI U NPOTUBOPUILTPALMOHHbBIX YCTPOMCTB CieayeT onpeaensiTb U3 yCi0BuUsA
NOHWKEHMUS YPOBHA NOA3EMHbIX BOZ, Y CTEHKM BbIPabOTKM Ha BCIO MOLLHOCTb KaXk40ro Npope3aemoro
CTBOJIOM BOAOHOCHOTO C/10A.

6.42 [lonyckaembli NPUTOK NOA3EeMHbIX BOA, B 336011 CTBOMIOB c/ieayeT NPUHUMaATb 415 NpUHATOro cnocoba
NPOXoAKKN B cooTBeTCcTBUM ¢ TpebosaHmamm CM 69.13330.

6.43 MNpy NPOEKTUPOBAHNN BHELLHEN BOAONOHU3UTENBHON CUCTEMBI MU NPOTUBOPUNLTPALMOHHON 3aBECHI
cneayeT yunTbIBaTh, YTO OCTATOUHbIN NPUTOK B 3aB0M CTBOAA, KaK NPaBUO, HE [A0/IXeEH NpesbiwaTb 8 m3/u B
cooTBeTCcTBMM ¢ TpeboBaHusmm CN 91.13330.

6.44 B NpOEKTHOW AOKYMEHTaLMM A0NXKHbI BbITb NPeayCMOTPEHbI Y1aBAMBatoLMe YCTponCTBa Ana cbopa
noA3eMHbIX BOA, NOCTYNaloLWMX Yepes CTEHKM CTBOA, U OTBOAA MX K 3ymndam.

6.45 HEPEKaLIVIBalOLLI,VIE HAaCOCHble CTaHUUK cneagyet npeayCcMmaTpmBaTb C y4eTOM UX MCNON1b30BaHUA, KaK Npu
COOpYyXeHnn CTBO10B, TaK N B nocneayoume nepmnoabl CTPONTENbCTBA, a NPU HGO6XO,EI,MMOCTM -
3KCNnayaTauunm ropHoOro npeanpuAaTmA.

Mpu onpeaeneHMmn pasmepos Kamep nepeKkavnBatoWmMx HACOCHbIX CTaHUMIA B cTBOaxX r1ybuHoin cebiwe 600
M c/iefyeT yuMTbiBaTb PasMeLLeHre 3aMnaca CUI0BbIX M KOHTPOJIbHBIX Kabesel, obecneumBatowmx paboTy
NnoABeCcHOro Hacoca.

BoaocbopHUK nepeKavmnBaloLLLMX HACOCHbIX CTaHLMIA cnedyeT OTAeNATb OT Kamepbl XKene306eToHHOM
nepemMblYKoi U pa3aensaTb NeperopoKkon Ha Ba OoTCeKa.
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6.46 MNepeKkaunBatoLMe HAaCOCHbIE CTaHLUMM B CTBOIaX HEOBXO4MMO NPeayCcMaTPUBATb HE3aBUCUMO OT
cnocoba Mx NPOXOAKM; UX YNCNO, CPOK CNYXKObI, PacCTOAHWE MeXAY HUMU creayeT onpeaenaTb Ucxoaa us
CXembl BOAOOT/INBA (MOCTOSHHOIO MM BPEMEHHOTO0), FyBMHbI CTBOJIA U NMPUHATOrO HACOCHOIO
obopyaoBaHus.

6.47 MNpy NPOEKTUPOBAHNMN NOA3EMHbIX HACOCHbIX CTaHLMIA KPOME HAaCTOALLEro CBOAA NPAaBWA U NPaBua
6e3onacHocTK (cm. 6.22) cneayet cobatoaaTb TpebosaHua CM 91.13330.

ABTOMAaTH3aLUMA, AUCNeTYepU3aLmna, CUrHaausaums, cBasb

6.48 Mpu NPOEKTUPOBaAHUM aBTOMATM3aLUNM, AMCNETYEPM3aLMM, CUTHAIU3ALMM U CBA3U NOCTOAHHbIX U
BPEMEHHbIX HAaCOCHbIX CTaHLUWNI AN BOAOOT/IMBA M3 NOBEPXHOCTHbIX M MOA3EMHbIX FOPHbIX BbIPaboTOK,
Heobxoammo cobntogaTb TpebosaHuma [18], [19], [20], c yueTom TpeboBaHuit [21] n [22].

Ha HacoCHbIX CcTaHUMAX HEO6XOAMMO npegycmaTtpmBaTb aBTOMaTU4eCKOe BKIlOYEHUE U OTKNKOYEHUE
HACOCHbIX arperatos B 3aBUCMMOCTU OT YPOBHA BOAbl B BO,D,OC60pHMKe nnn 3y:vlr|¢e, dBTOMaTHU4YeCKOe
BK/1lOYEHWNE pe3epBHOro HACOCHOro arperaTta npu Bbixoae U3 CTpoA ntoboro n3 pa6oumx HaCoOCOB.

6.49 an NPOEKTUPOBAHUN aBTOMATU3ALUNN ChenYET, KakK NpPaBn1o, NCMOJ/Ib30BaTb KOMMNJIEKTbI annapaTypbl,
CepMVIHO BblMyCKaemMble MPOMbILLNIEHHOCTbIO.

[NA aBTOMATU3MPOBAHHbIX HACOCHbIX CTaHLMIA HEOHX0AMMO NpeayCMaTPMUBaTb TaKMKe NYCK, OCTaHOBKY U
KOHTPO/1b paboTbl HACOCHbIX arperaTos U3 AncneT4epckMx NyHKToB (A1), pacnonaraemsbix, Kak NpaBuo, Ha
NoBEPXHOCTHU, U NpeaycmaTpmBaTth nepedady Ha [ curHanos 06 aBapuax.

MpoeKTbl gUcneTyepmsaLMm cnesyeT BbiNoJHATL C YYETOM BOSMOXKHOIO MCMO/1b30BAHUSA Telen3MepeHui
OCHOBHbIX NapaMeTpoB (pacxoda, Hanopa), XapakTepusyoLmnx paboTy BOAOOTANBA B LLE/IOM.

[na Bcex BOAOOTAUBHbIX YCTaHOBOK HE3aBUCUMO OT UX aBTOMaTU3aUnn cneayetT npeaycmatpmnBaTtb NOCTbI
MEeCTHOro ynpasneHua gnAa nposeaeHnAa PEMOHTHbLIX M HaNag04HbIX p360T.

6.50 MuTaHMe CUrHaNbHbIX YCTPOWCTB U CBA3M CneayeT npeaycmaTpmBaTh OT ABYX HE3aBUCUMbIX MCTOYHWUKOB
3Hepruu.

dneKTpocHab:KeHue, 3NeKTpoobopyaoBaHUue, ocBeLeHue

6.51 MNpoeKTnpoBaHMe 3N1eKTPOCHaABXKeHMA, OCBeLLEHNSA, BbIBOP 3/1eKTPo060pPYA0BaHMA HACOCHbIX CTaHLMIA
A8 BOAOOT/NIMBA U3 MOBEPXHOCTHbIX U MOA3EMHbIX FOPHbIX BbIPabOTOK C/efyeT BbINOHATb B COOTBETCTBUM C
TpeboBaHmamuM [18], [19], [20] n c yueTom [21] 1 [22], a TaKKe NepcneKTUBHOrO Pa3BUTUA FOPHOTO
npeanpuATUA He MeHee Yem Ha 6auskanwue 10 nert.

6.52 dneKTpocHabKeHne cneayer NPOEKTUPOBaTb B COOTBETCTBUM C KNaccubuKaLmen 31eKTponprueMH1UKoB
no KaTeropuu obecneyeHms Ha4eKHOCTU MUTAHUA:

rNaBHble HACOCHbIe CTaHLUU - | KaTteropua,;

Y4aCTKOBble HaCOCHble CTaHUUN N nepedBuXHble HAaCOCHble YCTAaHOBKU C MPUTOKOM CBblLLe 50 M3/LI -1
KaTeropusa,

TO e, go 50 m3/y - lll kKaTeropus;

3yMn¢oBble HacoCHble CTaHUMM - Il KaTeropus;
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BpeMmMeHHble HacoCHble CTaHUMHK - | KaTeropus;
OCBellleHNe ApeHaXKHbIX BblpaboToK - Il KaTeropums.

MuTaHne noacTaHuum npu rNaBHOM HAaCOCHOM CTaHUUN H606X0,£|,VIMO npeaycmatpuBatb HE meHee 4Yem no
ABYyM d)M,u,epaM. I'IpM OTK/IKOYEHUN O4HOTO U3 NUTAOLWNX d)VIAepOB ocTarouimeca A0/1KHbl obecneumBaTb
paﬁoTy HAaCOCOB NMPU OTKA4YKe MaKCMMaJIbHOIo NPUTOKaA.

7 IIpoTuBO(UIBLTPALIMOHHBIE 32BECHI

O6uwme ykasaHua
7.1 B cuctemax 3alLmThbl FOPHbIX BbIPaboTOK OT NOA3EMHbIX BOA ciedyeT npeaycmaTpusaTth
npoTneodUNbTPaLMOHHbIe 3aBechl (MP3): TpaHLWenHble, CBaltHble, TOHKUE LeNeBble, 3aBECbl BbIMOAHAEMbIE

MeTo40M CprVIHOﬁ uemeHTauun rpyHToB, MHbEKUMOHHDbIE, 1bA40NOPOAHbIE, LUMYHTOBbIE, 3aBeChl
yCTpanBaemble OTKPbITbIM cnocobom.

Md3 noapasaenaoTca no TMMy, cnocoby ycTpoicTea U maTepuany, C 3ameLleHnem rpyHTa uam bes
3aMelLeHus.

MN®3, ycTpanBaemble OTKPbITbIM Cocobom (Hanpumep, B Hacbinax Aamb obBasoBaHusA) cnegyet
npoekTuposaTtb cornacHo CI 39.13330.

BO3MOXHO YCTPOMCTBO KOMBMHUPOBaHHbIX 3aBEC, KaK Mo TMNY, Tak U No cnocoby ycTpoiCcTBa U maTepuanam.

Mpu npoekTMpoBaHuK 1 ycTpolictee NP3 cneayet cobaoaatb TPeboBaHMA HacToAlero cBoaa npaswn, CMN
23.13330, CM 45.13330, CN 69.13330 u [16].

7.2 Bbibop TMNa 1 NapameTpoB NPOTMBOGUALTPALMOHHOM 3aBeChl CieayeT NPOM3BOAMTb UCXOAA U3
WNH}KEeHEepPHO-Te010rMYeCKNX 1 TMAPOreoIorMyeckmx YC0BUIM B paitoHe 3aLML,aemoro oT NoA3eMHbIX BOA,
06beKTa, PesybTaToB GUALTPALMOHHBIX PacyeToB (Mccien0BaHUIA) M NPU HEOBXO4MMOCTM - PacyeToB Ha
CUNOBblE BO3AEUCTBUS.

7.3 3aBecbl, Kak NpaBuI0, A01XHbI MOAHOCTbIO NPOpPe3aTh BOAOHOCHbIE MOPOAbI U 3arnybaaTbCA B
BOZAOYMNOpPHbIE MOPOAbI Ha rNybuHY, onpesensemyto XapakTePOM KOHTAaKTHOM 30HbI, COCTOAHMEM
BOAOYMOPHbIX MOPOA, U AEWACTBYIOLLMM HaNnoOpPOM Ha 3aBecy, HO He MeHee YemM Ha 1 M Npu XopoLo
BbIPa*KEHHOM rpaHu1Le CloeB.

MprMMeHeHMe HecoBepLUEHHbIX (He 4OX0AALWMX A0 BOAOYNOPa) 3aBeC A0IHKHO 6biTb 060CHOBaHO
GUNBbTPALMOHHBIMM N TEXHUKO-3KOHOMMYECKMMM pacyeTamu.

7.4 Mpyn NPOEKTUPOBAHUN NPOTUBOPUIBLTPALMOHHBIX 3aBeC He06X0AMMO 060CHOBbIBATb PacyeTamm
GUNBTPALMOHHYIO YCTOMYMBOCTL 3aBECHI, €8 COXPAHHOCTb (MPOYHOCTb) HA NPOTAXKEHUW BCErO MPOEKTHOTO
CPOKa Cy*K6bl M YCTOMYMBOCTb BOCMPUHMMALOLLLENO HAaNop Ha 3aBecy MaccyBa FOPHbIX NOPOL.

7.5 MpUTOKM NoA3eMHbIX BOA Yepes 3aBecy, A40BeAEeHHYI0 40 BOA0YNopa, A0MNYyCKaeTca onpeaensitb No
bopmynam NpunoKkeHns A UCXoasA U3 BeIMUYMHBI Nepenana Hanopa c BEPXOBOM M HU30BOW CTOPOH
NpPoTUBOPUNLTPALLMOHHON 3aBeckl Hs, M, onpeaensemoro no popmye

Hs = tiler, (3)

roe ts - TonwmHa I'IpOTMBOd)MJ'IprHLI,VIOHHOVI 3aBecCbl, m;
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ler - AOMYCKaeMblii rpagueHT Hanopa Ha 3aBecy, onpeaenaemMblit, Kak NPaBuao, MO 3KCNEPUMEHTAIbHbIM
OaHHbIM.

MpY CNOXKHBIX TMAPOre0NOTMYECKMX YCNOBUAX NIOLLAAKN CTPOUTENLCTBA UM CIOXKHBIX OYepPTaHUAX
BblpaboTOK NapameTpbl pUALTPALMOHHOTO NOTOKA CAeayeT onpeaenatb MeTOA0M YNCAEHHOMO
MOZE/IMPOBaHNA, pacieTamm C NPUMEHEHUEM UHKEHEPHOPACYETHbIX MPOrpPamm M NPOrpPamMmMHbIX
KOMIM/IEKCOB MU SKCNEPUMEHTANbHbIM NyTEM.

dunbTpauMoHHbIe pacyeTbl 3aBec ciedyeT YTOYHATb N0 AaHHbIM OMbITHONPOW3BOACTBEHHbIX PaboT (cm. 4.6).

B NnpoeKTHOM AOKYMEHTauuu ciegyeT NpeaycMaTpmBaTh Npruem Noa3emMHbIX Bod, PUAbTPYIOLLMXCS Yepes
3aBecy, BHYTPUKApbepHbIMU (BHYTPULLAXTHbIMKM) BOSOMOHU3UTENIbHLIMW YCTPOMNCTBAMM U BOAOCTOKAMMU.

7.6 na HabntoaeHuUt 3a Nnepenafom Hanopa Ha 3aBece (3a YPOBHAMM NOA3EMHbIX BOA) B MPOEKTHOM
AOKYMEHTaUuUK caeayeT npeaycmaTpuBaTh YCTPOMCTBO Nbe30METPUYECKMX CKBAXKMH C 06enX CTOPOH 3aBechl
W NPOrpammy MOHUTOPWHIA 3@ YPOBHAMM C y4ETOM pa3paboTKM Kapbepa (paspesa) no atanam (cm. 4.14,
7.25). Mo pe3ynbTatam HabntoaeHUIA, B Cydae HEOBXOANMMOCTUN, KOPPEKTUPYHIOTCA NPOTUBODUABTPALNOHHbIE
MepOonpUATAA CeAYIOLLEero 3Tana, B TOM YMc/e no npuemy GUAbTPYHOLMXCA Yepes 3aBecy NoA3eMHbIX BOA,

7.7 TpaHweiiHble, cBaliHble, TOHKMe Wenesble M3, 3aBechl, BbINOJHAEMbIE METOA0M CTPYHHOM LemeHTauum
rPYHTOB, C/leayeT NPOeKTUPOBaTb B BUAE KOHTYPHbIX M IMHEMHbIX CXeM A1A 3aLMTbl, KaK NPaBuUA0, OTKPbITbIX
BbIPabOTOK OT NPUTOKA NOA3EMHbIX BOA.

MaTepuan gna 3anonHEeHNA NepevyncaeHHbIX Bbille TUNOB 3aBec ceayet BbI6VIpaTb nyTem TeXHMKo-
9KOHOMMUYECKOIo COMoCTaBneHNA, y4NUTbIBaA MNP 3TOM BEJIMYMNHY HANOPa NOA3€MHbIX BOA, CPOK pa60Tb|
3aBeCbl N XapaKTePUCTUKN BMELLAIOLLero ee rpyHToBoro maccumaa.

B nto6om cnyyae 3aBechbl 3TUX TUMOB, Ha3HaYaeMmble B NMPOEKTHOMN LOKYMEHTALMMW, AO/KHbI ObITb CMIOWHbIMM
no GpPOoHTY, a TaKKe Mo rnybuHe.

Ona obecneyeHma cNAOLWHOCTM 3aBEChI MO r1yOMHe A0NYCKaeTca ee YyCTPOMUCTBO NepemMeHHOMN rnybuHbl
(0bbI4HO cTyneH4YaTo), NOBTOPAA KOHTYP BOAOYMNOPHOIO C/10S1, B KOTOPLIN ocylecTBaseTcs 3arnybneHue.

TpaHweiiHble 3aBecbl

7.8 TpaHLlelHble CEKUMOHHbIE U HENPEPbIBHbIE 3aBEChI, BbINOHAEMble CNOCOBOM «CTEeHa B rpyHTE» MOA,
3aLLMTON TUKCOTPOMHOrO MMHUCTOrO PacTBOPa, CeAyeT NPOEKTUPOBATb B HECKA/IbHbIX FOPHbIX Nopoaax 6es
KPYNHOO6/10MOYHBIX BK/ItOUYEHWUI TNyBUHOMN, onpeaensieMoit BO3MOXKHOCTAMU NPUMEHSAEMbIX 3eMNEPOIMHbIX
MexaHM3MOB 1 060pyA0BaHMA. B KauecTBe 3aN0AHUTENA TPAHLEN NPUMEHAIOTCA TBepaetolme (6eToH,
rNMHOLEMEHTHbIN PacTBOpP) N HeTBEpAetoLMe MaTePUabl (FNHBI, CYTIMHKK, 3arIMHU3UPOBAHHbIN TPYHT,
rNMHOTPYHTOBbIE NACTbl).

7.9 TonwWwmHy TpaHLWENHbIX 3aBeC caeayeT NPUHMMATb, Kak npaBuio, B npegenax 0,5 - 1,0 m npu
MCNONb30BaHMM cneupyanbHoro obopyaosaHma u oo 2,0 - 2,5 m - NpM MCNONBL30BaHMM 3eMIEPOMHBIX MaLLMH
obLuero HasHayeHus.

CBaiiHble 3aBecbl

7.10 CsaliHble 3aBecbl M3 bypoceKkyLmxcs cBan (nepecekatowmxca bypoHabmuBHbIX cBalt) cneayeT
npeaycmMaTpmMBaTb B HECKA/IbHbIX FOPHbIX MOPOAAX, B TOM YMC/IE COAEPMKALLUMX KPYNHOOHA0MOYHbIE
BK/AtOYEHMA, Ha rnybuny o 40 - 50 n 6onee meTpos.
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BypoHabuBHble cBan Ans 3aBec caedyeT npeaycmaTpuBaTh, Kak npasmno, guameTtpom 0,5 - 1,0 m u3
TBEPAEOLWMX MaTepuanos (beToHa UK FMMHOLLEMEHTHOTO pacTBopa). PacCTosiHME MeXKay LeHTpamu
bypoceKyLmxca cBal 3aBechl cieayeT NpuHMmaTtb He 6onee 0,7 - 0,8 aMameTpa cBali.

PacuyeTHaA ToNLWMHa 3aBeckl U3 6yp0C€KYLLI,VIXCﬂ cBait NMPUHUMAETCA MO TOJILLMHE Ha CTbIKE cBai.

7.11 JonyckaeTca yCTPOMCTBO CBAMHOM 3aBeCbl U3 NPUMbIKAOWMX 0AHa K Apyroi 6ypoHabuBHbIX cBai
(bypoKacaTenbHble cBaun) UK C 3a30paMK MeXAY HUMU B CBETY, MPU 3TOM ANA repMeTU3aLMm 3aBechl
(obecneyeHus cNNOLWHOCTM 3aBECHI) MEXAY CMEXHbIMWU 6YPOHAOMBHBLIMM CBafAMM CleayeT BbINONHATD
JIOKa/IbHble FPYHTOLEMEHTHbIE cBan (KOMBMHMpoBaHHan Md3) meToaoM CTPYMHOM LeMEHTALMN TPYHTOB
(TexHonorma Jet-grouting, cm. 7.17) Unun BbINOAHATL FePMETM3ALMIO APYTMMU METOAAMM.

[na nogbopa napameTpoB TEXHOIOMMM YCTPOMCTBA IOKA/IbHbIX (O4MHOYHBIX) FPYHTOLEMEHTHbIX CBalA
MEeTOA40M CTPYMHOM LLeMeHTaUNN rPYyHTOB HeOBX0AMMO, Kak NPaBMI0, OPraHM30BbIBaTb OMbITHbIE YYACTKM.

7.12 PacyeTHas To/ILMHA KOMBMHMPOBAHHOM CBAHOM 3aBeCbl MPUHUMAETCA MO HaMMeHbLUEN TOILMHE Ha
CTbiKe BYpOHabUBHOM N FPYHTOLLEMEHTHOM CBail.

Mpy 04HOPAAHOM YCTPOMCTBE 3aBEChl U3 COMpPUKACAtOLLMXCA BYpOHaBbUBHbIX CBal MK CBAlA PACMONOMKEHHbIX
C 3a30POM, TPYHTOLLEMEHTHbIE CBAaVM HEOHXOAMMO pacnonaraTb Mexay 6ypoHabuBHbIMK CBasMM C HAMOPHOW
CTOPOHbI 3aBEChI.

ToHKMe Wwenesble 3aBecChl

7.13 ToHKMe wenesble 3aBechl (5 - 20 cm), ycTpaMBaemble NyTem 3anoHEHUS TBEPAEIOLLUM
(rMMHOLEMEHTHbIM PacTBOPOM) U HETBEPAEHOLLMM (FIMHOTPYHTOBbIE MACTbl) MATEPMAIOM LLENMU,
06pa30BaHHON C MOMOLLbIO MHBEHTAPHOTO NJI0CKOr0 METaN/IMYECKOTO SNEMEHTA, C/ieayeT npeaycMmaTpuBaThb
B MeCYaHbIX U IIMHUCTbIX TOPHbIX MOpPoAax 6e3 KpyNnHO0610MOYHbIX BKAOYEHUI HA TNYOUHY A0 20 M.

7.14 MNMpyn NpOEKTUPOBAHUM CAeayeT NpeaycMaTpmBaTb Pa3paboTKy TpaHwen n bypeHne cKBaXKMH ANA
TPaHLEMHbIX U CBaliHbIX 3aBEC, KaK MPaBM0, NOA 3aLLMTON IMIMHUCTOTO pacTBopa, obecneymBsatoLero
YCTOMUMBOCTb CTEH OT 0OpyLleHns 1 yaosneTsopatowero Tpebosanunam CM 45.13330.

7.15 inA npuroToBAEHMA FMHUCTbIX PACTBOPOB C/ieyeT NpesyCMaTpMBaTb, Kak NpaBuao, beHTOHUTOBbIE
FNHBI, @ NPU NX OTCYTCTBUM - MECTHbIE, MMEIOLLLIME YUCNO NNACTUYHOCTU He meHee 0,2, ¢ coaeprkaHnem
yacTuy, pasmepom KpynHee 0,05 mm - He 6onee 10 % 1 menbye 0,005 mm - He meHee 30 % K Becy cyxoun
nNpobbl rpyHTa. MAOTHOCTb TMKCOTPONHOrO pacTBopa Ha 6eHTOHUTOBbIX ranHax 1,03 - 1,15 r/cm3, Ha MecTHbIX
ranHax 1,10 - 1,30 r/cm®. JonyckaeTca npeaycmaTpmnsaTh cMecu 6EHTOHUTOBbIX U MECTHbIX FVH.

[NnAa ynydweHms cBOMCTB IMMHUCTbIX PACTBOPOB MOTYT MPUMEHATHCA Pa3INUYHbIE XUMUYECKME PeareHThl,

nepeyveHb KOTOpbIX NpueegeH B Cl45.13330.

MpUrogHOCTb MECTHbIX FWH A0/KHA 6bITb NOATBEpPKAEHa N1a60PAaTOPHBIMK UCMLITAHUSAMMW TUHUCTbIX
pacTBOPOB.

Boaa oA rAMHUCTbIX PpacTBOPOB He A0/1XKHA BbI3blBATbh UX KOAryAALMIO U A0NXKHA YAOBNETBOPATb
TEXHUYECKUM TpeﬁOBaHMHM npuroTosaeHUA 6eToHa.

7.16 B npoeKTHOI AOKYMEHTaL MK cneayeT npeaycMaTpuBaTth ANA TPaHLWeENHbIX, CBAMHbIX U TOHKUX LLLENEBbIX
3aBec martepuarsnsbl, yA0BAETBOPAOLIMNE CAeayoWUM TpeboBaHNAM:
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6eToH - NoABUKHOCTb 16 - 20 cm (No ocaaKe CTaHAAPTHOrO KOHYCa); KNacc No NPOYHOCTM Ha CXKaTUE He HUXKe
B15; mapKa no BOAOMNPOHMLAEMOCTU He HUKe W2; mapKa Mo MOPO30CTOMKOCTU He Huxe F50;

FNMHOLLEMEHTHBIN PacTBOP - NIOTHOCTL 1,5 - 1,8 r/cm3; NpouHOCTb Ha cXKaTue 3aTBepAeBLIero pacTsopa He
Huxe 1,5 MMa (15 Krc/cm?); BbIXoa, KaMHA Npu 3aTBepAeHMM He meHee 98 %; cTabunbHOCTb He 6onee 0,5
r/cm3; nokasaTtenb pacnbiea - B Npeaenax, No3BoALWMX BECTU NEPeKayKy ero oT pacTBOPHOrO y3/1a K MecTy
YKNa4Ku;

rAMHa - NPEenMyLLECTBEHHO KOMOBOW CTPYKTYpbI (pasmep Kombes oT 10 cm A0 1/3 wupuHbl TpaHLwwen);
KOHCUCTEHUMA OT TBepAOW 40 TYronaacTUYHOWM;

3ar/IMHNU3NPOBAHHbIN FPYHT (FPYHT, pa3paboTaHHbI NPM NPOXOKe TpaHLelh U 060raleHHbIN FTMHUCTbIM
pacTBOpPOM) - cogeprKaHue (No macce) MMNHUCTbIX YAacTUL, C PaBHOMEPHBIM UX pacnpeaeneHnem no Bcemy
ob6bvemy cmecu - He meHee 10 - 15 %; KoHcUcTeHLMA, obecneunBatoLL,an KayecTBEHHYH0 YKAa4Ky ero B
TpaHLelo;

FTMNHOrpPyHTOBAA Nacta, NPUroTos/ieHHaA B CMeCUTE/IbHbIX YCTAHOBKAX U3 MeCTHbIX KOMOBbIX IMTUH U
CYIrNMNHKOB, O0/1XKHa YAO0B/IETBOPATb YC1OBUAM YK1aOKU UX B TEJ1I0 3aBeCbl N MPOEKTHbIM TpeﬁOBaHMHM K
BOAOMPOHNLUAEMOCTHU 3aBeChl.

KoadduumeHT dpunbTpaumm TBEpAEIOWMNX U NNACTUYHbIX 3aMOJHUTENEN 3aBEC He A0/IKeH npeBbiwaTs 0,005
m/cyT. [pagueHTbl Hanopa Ha 3aBecy NPW OTCYTCTBMU CNeLManbHbIX SKCNEPUMEHTANbHbIX AAaHHbIX
[AOMyCcKaeTca NpUHUMAaTL No Tabauue 2.

Tabnnuya 2

MaTtepuan Tena npoTMsodUAbTPALNOHHOM 3aBechI Jonyckaemblit rpagueHT Hanopa
[TBepaetowmii:
rMHOLEMEHTHbIN pacTBop 100
6eToH 150
HeTBepaetowmin:
3arIMHU3NPOBAHHDIN FPYHT 20
KOMOBaA rMnHa 30
rMMHOrPYHTOBAA nNacra 30

3aBecbl, BbINONHAEMble METOA40M CTPYIiHOM LLleMeHTaLuu rpyHToB

7.17 ToHKMe rpyHTOLEMEHTHbIe 3aBecbl (10 - 30 cm), BbINONHAEMbIE METOA0M NaMUHAPHOW CTPYNHOM
LeMeHTaunn rpyHToB (TexHonorus Jet-grouting), cneayet npesycMaTpmBaTh B HECKA/IbHbIX TPYHTAX, B TOM
yncne comepralmx KpynHoo610MoYHble BKAOYEHUSA, Ha rybuHyY, Kak npasuao, ao 20 m n 6onee npu
COOTBETCTBYHOLLEM OBOCHOBAHMUN.

YCTPOICTBO 3aBeCh! BbINOMHAETCA 3aX0A4KamK: BypeHne CKBaXKMHbI C NPOMbIBKOI BOAOW UAW TIUHUCTbIM
pacTBOpOM (npsmon xoa 6ypoBoit KONOHHbI) M NocieayoLWnit nogbem bypoBoli KONOHHbI (06paTHbLIN Xo4) ¢
noJaver B CKBaXKMHy Yyepes GopCyHKY MOHMUTOPA LLeMEHTHOro pacTBopa nog AasneHnem go 70 MMa.
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MNoabem 6ypoBOI KOIOHHbI NPOU3BOAMTCA 6e3 BpaleHua (nammnHapHasa LemeHTaums). CKopocTb Nogbema
6ypoBOI KONOHHbI 06bIYHO cocTaBnsAeT 5 - 30 cm/MuH.

3aKOHYEHHbIE LieMeHTaumel 3axo4Kk1 (NpoTMBoPUAbTPALLMOHHbIE NAHEN) YCTPaUBAOTCA NOCAeL0BaTebHO
WAK C YepeaoBaHMeMm. B nepBom ciyyae rpyHTOLEMEHTHbIN HECXBATUBLLMICA KOMMNO3UT NpeablayLien 1
nocaezytouiei naHen obpasytoT 6ecloBHY0 NPOTUBOPUILTPALMOHHYIO 3aBECY, BO BTOPOM C/lyyae
M3roTaB/MBaemas NnaHenb NPUMbIKAeT K HabpaBLuein NPOYHOCTb NpeablayLiel NPoTMBOGUIbTPALNOHHOM
naHenu.

YcTponcTBo NpoTMBOOUAbTPALNOHHbBIX MaHeNein MeToA0M CTPYMHOM LLeMeHTaUumM rpyHTOB MOXKeT
OCYLLECTBAATLCA C NOAHBIM MW YAaCTUYHbBIM 3aMeLLEHMEM FPYHTa LLEMEHTHbBIM PAaCTBOPOM.

LLlar ckBaXMH NpAMOro xo4a 6ypoBoi KONOHHbI COOTBETCTBYET LWMPUHE NPOTUBODUABLTPALMOHHON NaHenn n
onpeaensieTca NPOEKTHOM AOKYMEHTALMEN B 3aBUCMMOCTM OT rMAPOreoIorMyeckux ycaosmuii, Tpebyemoi
BOAOHENPOHMLAEMOCTU U, B HEOBXOAMMbIX CydanX, MPOYHOCTM FPYHTOLEMEHTHOTO KOMNO3UTA, MPUHATOM
CXeMbl YCTPOMCTBA 3aBechl (mocnegoBaTelbHO UK € YepedoBaHueMm), cnocoba npoxoaku (Jet-1, Jet-2, Jet-3 u
Ap.), NPUHATOro AAaBAEHUA M COCTABA LLeMEHTHOro PacTBopa, AnameTtpa GOpPCYHKMN, CKOPOCTU NogbemMa
MOHWUTOPA U APYrMX NapameTposB.

Ona nogbopa napameTpoB TEXHONOMMWN YCTPOMCTBA FPYHTOLEMEHTHOM LLLe1IeBOM 3aBECbl METOA0M CTPYIMHOWN
LEeMEeHTaLMN HeobXoAMMO, KaK NPaBWUIO, OPFraHN30BbLIBATb OMbITHbIE YYacTKK. B cxoaHbIX
rMapPoreoIorMYecKnX YCI0BMAX AONYCKAETCA NPUHUMATL UCXOAHbIEe MapaMeTpbl N0 06beKTaM-aHaI0raMm.

KOHTpPOb KauecTBa rpyHTOLEMEHTHOM 3aBEChI CNeAyeT OCYLLECTB/IATbL HEePa3pyLIALWMMK reopU3NYeCKUMM
MeTo4amm (CeMCMOaKyCTUHECKMM, 31EKTPUYECKMM, reopagapHbIM U Ap.) B COYETaHWUM C BCKPbITUEM
KOHTPOJIbHbIX WYypdoB, BbIOyprBaHMeM 06pa3L,oB 418 onpegeneHnsa NPOYHOCTHbIX XapaKTEPUCTUK U
BOAOHENPOHULLAEMOCTM FPYHTOLLEMEHTHOrO KOMMO3UTa.

7.18 [pyHTOLEMEHTHbIE 3aBeChl U3 NePeceKaloWmXca rPYHTOLEMEHTHbIX CBal, BbINOHAEMblE METOA0M
CTPYMHOW LeMeHTaLNN TPYHTOB, cieayeT NpeayCcMaTpMUBaTb B HECKa/IbHbIX FPYHTaX, B TOM Yucie
coaepKalmx KpynHoob10MoUHbIe BKOYEHWMA, Ha rybuHy 4o 50 m u 6oaee M MOryT NPOEKTUPOBATLCA
OAHOPALHBIMW UM MHOTOPALHBIMM.

B MHOropaaHbIx 3aBecax cBau HEO6X0A4MMO pacnonaraTb B LWaXxMaTHOM MOPSAKE CO CMeLLLeHNEM Ocelt cBal
cneaytowero psaa OTHOCUTENbHO NPeablAyLLEro Ha BENMYMHY, KaK NPaBUIO, PaBHYIO NOJIOBUHE NPUHATOrO B
NPOEKTHOWN AOKYMEHTaLMK Lara cBau.

TonwmHa rpyHTOLLEMEHTHOM 3aBeCbl, NPUHUMAEMAA B MPOEKTHOWN AOKYMEHTALMN, ONpeaenseTcs
OUABTPAUMOHHBIMKW pacyeTamn 1 TpeboBaHusmKM 7.23.

7.19 PacctosiHMe mexkay LeHTpPamu rpyHTOLEeMEHTHbIX CBal 3aBechl cieayeT NpuHMMaTh He 6onee 0,7 - 0,75
AMameTpa cBai Npy OAHOPAAHOM MX PACNONOXKEHUM U He 6onee 0,85 anameTpa cBait Npyn mHoropAagHom. B
NPOEKTHOM AOKYMEHTALUN HEOOXOAMMO NPEAYCMATPUBATD TAKYHO CETKY PACMOIOKEHNUA FPYHTOLEMEHTHbIX
cBai, 4tobbl 06ecneyYnTb CNNOLHOCTb FPYHTOLLEMEHTHOIO KaMHA 3aBEeCbl B MAaHe.

7.20 TexHonorua yctpoictea NP3 13 nepeceKatoUmxca rpyHTOLEMEHTHbIX CBat, BbIMOJAHAEMbIX MO CTPYIMHOW
TEXHO/I0TUU (TEXHONOMA NONYYEHUA TPYHTOLLEMEHTHOIO KOMNO3MTa U30XKeHa B 7.17), oTAnyaeTca oT
NAaMUHapPHOW LemMeHTauumn TeM, YTO NOABEM MOHUTOPA C BYPOBOW KOJIOHHOM NPOWU3BOAUTCA OGHOBPEMEHHO
C ee BpallleHneM Co CKOpOoCTbto 06bl4HO 10 - 30 06/MMH. B 3aBUCMMOCTH OT TUMA FPYHTA, TEXHOIOMMYECKMX
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napameTpoB CTPyMHON uemeHTauum (cm. 7.17), AMameTp rpyHTOLEMEHTHOM CBau MOXKeT A0CTUraTh 2 M U
6onee. [nA NOBbIWEHNA NPOYHOCTHBIX XapPaKTEPUCTUK MPYHTOLLEMEHTHbIX CBai AOMNYyCKaeTcs UxX
apMMpoBaHue.

dnameTp, Wwar rpyHTOLEMEHTHbIX CBaid, TEXHOIOFMYECKME NapameTpbl MX YCTPOKCTBa onpeaenseTca
NPOEKTHON AOKYMEHTaLMEN N KOPPEKTMPYETCA NO pe3y/ibTaTam ONbITHbIX PaborT.

7.21 MeTo40M CTPYMHOM LLeMEHTaLLMM rPYHTOB AOMYCKAeTCs YCTPOMCTBO FOPU30HTa/bHbIX
NPOTUBOPUNLTPALLMOHHbIX 3aBEC, NO3BONAIOLLMX M36eKaTb NPUTOKA NOA3EMHBbIX BOZ B OTKPbITbIE BbIPabOTKM
yepes MUxX AHO, MPM 3TOM, NO NEPUMETPY BbIPabOTKM HEOBXOAMMO NpPeayCMaTPUBaTb KOHTYPHbIE
BOZA03aLLMTHbIE MEPOMNPUATUA: BOAOMOHUMKEHNE, MPOTUBODUILTPALMOHHbIE BEPTUKA/IbHbIE 3aBECHI U T.M.
MpMMeHeHMe AaHHOro MeToAa A0/MKHO 6bITb SKOHOMMUYECKM 060CHOBAHO.

7.22 Npwu cooTBeTCTBYIOWEM 060CHOBaHUM B KayecTse NPoTUBOPUALTPALMOHHOTO MaTepuana 3aBec
[OOMyCKaeTca nNpeaycMaTpuBaTh CUHTETUYECKYIO MAEHKY, YKAaAblBAaEMYIO U3 OTAENbHbIX MOA0C C HU30BOM
CTOPOHbI TPAHLLEWN.

B NPOEKTE 3aBeCbl C MTPUMEHEHUEM NJIEHKU CheadyeT npeayCcMmaTtpuBaThb I'pyHTOBbIVI 3aN0J/IHUTENb, HE
COAEP)KBLLI,VIVI BK/IIOYEHUI C OCTPbIMM yIr1laMy, N €ro yknagry c npuHATnEmM mep npoTmse NOBPEXAEHUA
N1E€HKMN.

7.23 HecTKue 3aBechl U3 TBEPAEIOLLMX MaTePUAN0B SOMKHbI ObITb PACCUMTaHbI Ha YCUIMA OT BO34eNCTBUA
rMAPOCTAaTUYECKOTO AaB/IEHMA KaK NMTa Ha YNPYromM OCHOBAHWUW C U3MEHAIOLLMMCA MO rNybuHe
K03pdMLUMEHTOM NOCTENN.

7.24 B npoeKTHOM AOKYMEHTaL MM HEOBX0AMMO YKa3biBaTb O4epPeAHOCTb YCTPOMCTBA CKBAXKMH, 3aXBATOK,
3aX040K, NpeaycMaTpmMBaTb KOHTPOb Ka4yecTBa MaTepPManoB, NPUroTaBAMBaEMbIX PAaCTBOPOB, CMeCei, nacT,
KOHTPO/1b BbINO/IHAEMbIX PaboT, NPaBUIbHOCTM FEOMETPUYECKUX Pa3MepPOoB pa3pabaTbiBaemMol TpaHLIEN
(wenn), ee BEPTUKANBHOCTM, @ TAK}Ke CMJIOLHOCTU 3aBECHI U €€ COMPAXKEHUA C BOLOYNOPOM C MPUMEHEHUEM
KOMMJIEKCa HepaspyLatoLLmMX METOA0B KOHTPOA (reodpursnyeckunx) u apyrmx Metoaos (BblbypusaHmue
06pasLoB) B COOTBETCTBUM C HAcTOALWMM cBogoM npasua 1 CN 45.13330.

7.25 NpoTnBOodUALTPALMOHHbIE CBOMCTBA 3aBEChI ONPeAeNAtoTCA Ha OCHOBAHMM AaHHbIX HabtogeHWi 3a
Nbe30METPUYECKMMM CKBAXKMHAMM Y BEPXOBOM (HaNnoOpHOI) U HM30BOW rpaHelt 3aBechl (7.6) 1
nccnefoBaHMeM BOAOMNPOHMLAEMOCTM 06pa3uoB, BbIbyprBaemMbix U3 Tena 3aBeChl.

MHbeKUUNOHHbIe 3aBecChl

7.26 [ns 3aKpensieHns ropHbIX Nopos U NPUAAHUS MM BOAOHENPOHMLAEMOCTU cieayeT npeaycmaTpuBaTh
YCTPOMCTBO MHBEKLUMOHHbIX 3aBEC M JIOKA/IbHbIA TAMMNOHAXK FOPHbIX NOPOA, Ha OTAE/bHbIX YY4acTKax
BbIPabOTOK C NPUMEHEHWEM LieMEHTALNMN, IIMHU3AUMKN, CMONN3ALLMM U CUIUKATU3ALUN.

7.27 IHbeKUMOHHbIe 3aBechl caeyeT NpeaycmaTpmBaTh 418 3alUTbl BEPTUKANbHbIX, HAKJIOHHbIX U
rOpU30HTaNbHbIX NOA3EMHbIX BbIPabOTOK OT NOA3eMHbIX BOA, C MOMOLLLbIO TaMMOHaXa FropHbIX Nopoa,
BbINOJ/IHAEMOTO B peXKMme NPONUTKM FPYHTOBOro MaccuBea.

Mpun Hagnexawem ob6ocHOBaHUM AOoNyCKaeTcAa npeaycmatTpmnBaTb MHbEKLIMOHHbIE 3aBeChbl (ﬂMHEﬁHbIe n
KOHTyprIe) ANnA 3aWnTbl OT NOA3EMHbIX BO4, OTKPbITbIX TOPHbIX Bblp360TOK.
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B 3aBMCMMOCTM OT re0N0rMYecknX U rmaporeosIorMyeckmnx yCaoBuii 3aneraHna BOAOHOCHbIX MOPOA,
[AOMYyCKAeTca NPOEKTUPOBaATb MHBEKLUMOHHbIE 3aBECbl B COYETAHUM C 3aBECAMM APYIMX TUMOB (TPaHLWeNWHbIMMU,
CBalHbIMK U NpP.).

7.28 LlemeHTauuto (MHbEKUMIO LLEMEHTHbIX, F/IMHOLLEMEHTHbIX U FTIMHOLEMEHTHOMNEeCUYaHbIX PacTBOPOB Ha
LeMeHTax 06LLeCcTPOUTENbHOrO Ha3HauYeHMn), Kak NpaBuao, caeayet NPUMeEHATb 418 YCTPOMCTBA 3aBecC B
CKa/IbHbIX M MNONIYCKa/IbHbIX TPELLMHOBATbIX MOPOAAX C PACKPbITUEM TPELUH cBbiwe 0,1 MM, yaenbHbIM
sogonornoweHnem 6onee 0,01 n/MnH/M2, cBOBOAHbIX OT 3aNONAHEHWUA UM Ke 3aNONHEHHbIX NErKO
noAAaloWwMmMUCA NPOMbIBKE BTOPUYHBIMW MaTepuanamm, npu AenCcTBUTENIbHON CKOPOCTU ABUKEHUS
noA3eMHbIX BOA, Mo TpewmHam He 6osee 2400 m/cyT. Mpu 6onblueit CKOPOCTU NPUMEHEHUE LeMEHTaLUN
[ONXKHO 6bITb 060CHOBAHO ONbITHLIM NyTem. MpKn NpoeKkTUpoBaHUK 1 ycTpoictee NP3 cnocobom
LemMeHTaLMmn B CKanbHbIX Nopoaax Heobxoammo cobatogatb TpebosaHuma CIN 23.13330 v [16].

[JonyckaeTca npegycmaTpmBaTbh NpUMEHEHNE LeMeHTaLumn ¢ UCNoNb30BaHNEM LLEMEHTOB
06LLeCcTPOUTENbHOTO Ha3HaYeHUA B KPYNHOOBNOMOYUHbIX, FPaBUIAHO-TaIeYHUKOBbIX U NecYaHbIX BOAOHOCHbIX
nopoaax ¢ KoappuumeHtom bunbTpaumm cebiie 80 m/cyT. CeTKa CKBaXKMH (LIar CKBaXMH U KOIMYECTBO
pPsAo0B), CNOCob LeMeHTaLMn B peXMme NPonUTKM (HUCXOAAWMIA, BOCXOAALLMM, OAHOBPEMEHHbIN), BE/IMYMHA
NorioLWeH1a pacTeopa Npu 3a4aHHOM AaBNeHMM 3aKauKU Ha3HauyaeTcA NPOEKTHOM AOKYMeHTaLMen C y4eTom
TpeboBaHui 7.27, 7.37.

LlemMeHTaumMIo necyaHbIX FPYHTOB C KoadduumeHTom dpuabTpaumm ot 1 ao 80 m/cyT gonyckaerca
NpPoOM3BOAMUTL C NPUMeHeHneM 0cob0 BbICOKOTOHKoaMcnepcHbIx (OBT/) uemeHTOB (MMHepanbHoe BaxyLlee
TMna « MUKpoAyp» Pas/iMyHbIX MAapOK) B PeXXMMe NPOMUTKM Yepes MHBEKTOPbI UK CKBAXKUHbI. Paguyc
rPYHTOLLEMEHTHOW KOJIOHHbI MOC/1e 3aKpenieHnsa cocTaBaneT, Kak npasuno, ot 0,3 go 0,8 m.

LilemeHTaumMo neckos ¢ KoapdpuumeHtom dunstpauum ot 0,1 4o 80 m/cyT nt0b0oI cTENEHN BAAXKHOCTH,
cnefyeT NPoOn3BOAMTb NO TEXHONOMMU BUBpOLEMEHTALMN (MOrpyKEeHNE MHBEKTOPA B FPYHT C MOMOLLbIO
BbICOKOYACTOTHOrO BMBponorpy»KaTena ¢ 04HOBPEMEHHbIM HarHETAaHMEM Yepes HEero LEMEHTHOMO pPacTBopa
Ha UemeHTe 06LLLeCcTponTeIbHOTO HasHavyeHus). Paguyc rpyHTOLEMEHTHOM KOIOHHbI, 0bpasytoLielica npu
BMOpOLEMEHTALMN, COCTAaBAAET, Kak npasuno, 0,15 - 0,4 m.

B NpoeKTHOM AOKYMEHTaUMN ANA LeMeHTaumm ¢ npumeHeHem OBT/ u BubpouemeHTauum npm
0AHOPAAHOM M MHOTOPAAHOM PaCNOIOXKEHNN MHBEKTOPOB (CKBAXKMH), PAacCTOSHUE MEXKAY MX LLeHTpamMm
cneayeT Ha3HayaTb C NOHMXKaWMM KoapduumeHTom 0,6 (KoahdOUUMEHT BbIpaBHMBAHWA MacCUBa) OT
NPUHATOrO AMaMeTpa PacnpoCTPaHeHUs CycrneH3un (pacTBopa) Npu 3aKpenaeHmmn ropHbix nopog. Mpwu
MHOrOpAAHOM PaCcMoI0OXKEHUN NHBEKTOPOB HEOBXOAMMO NpPeayCcMaTPMBaThb TaKyto CETKY UX PAcMo/IOKeHMS,
yTO6bI 06ECNEYNTH CNIOLHOCTL FPYHTOLEMEHTHOrO KOMMO3MUTA 3aBEChl KaK B MAaHe, Tak U No rnybuHe.
Paguyc 3akpensieHns 3aBUCUT OT COCTaBa CyCMeH3MM, KOHCTPYKLUMKN MHBEKTOPA, MPaHY/IOMETPUYECKOTO
COCTaBa 3aKPENIAEMOro Necka v AaBNeHnUA UHbEKLMM.

[na nogbopa coctaBa MHbELMPYEMOM CYCNEH3UN, AAaBAEHNA 3aKaUKN, yTOYHEHMA rabapuToB Nonyvyaemoi
rPYHTOLLEMEHTHOW KOMIOHHbI (OLeHKa NPOHMLLAeMOCTHM FOpHbIX MOPoA), onpeaeneHna NPOYHOCTH U
BOAOHENPOHNLLAEMOCTM FPYHTOLLEMEHTHOIO KOMMNO3MUTA M APYrMX NapameTpoB HEOBXOAMMO, KaK NpaBuo,
OPraHM30BbIBATb OMbITHbIE YYACTKMU.

7.29 Mpu NPOEKTUPOBAHMM LLEEMEHTALLMM FOPHbIX MOPo4, Bbibop cnocoba (HUCX0AALMIA, BOCXOAALLMIA,
0AHOBPEMEHHbII), COCTaBa M KOHCUCTEHUMM LLEMEHTHOIO pacTBopa (cycneHsmu), obbema u AaBaeHus
3aKauyKu, BeNIMUYNHbI «OTKa3a», cieayeT NPpoM3BOANTb B 3aBUCMMOCTU OT Ha3HaYeHUA MHBEKLMOHHON 3aBechl,
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COCTOAHUA U UHXKEHEePHOreoN0rMYeCcKnX CBOMCTB 3aKpennsemblX Mopoa, UX TPeLmHOBaTOCTH U
3aKapCTOBAHHOCTU, AeNCTBUTE/IbHOM CKOPOCTU GUALTPALMKM NOA3EMHbBIX BOA, KoadduumeHTa GuabTpaumu, a
TaKXKe XMMMWYECKOTo COCTaBa NoA3eMHbIX BOA,

7.30 ns NpMroToBaeHUA LLeMEHTHbIX PacTBOPOB c/iedyeT npeaycmaTpusaTb NopTaaHALeMeHT mapku 400 u
Bbiwe. JlonyckaeTcs UCMO/Ib30BaHWE CyNbGaTOCTOMKOrO LEMEHTA, WAAKOMOPTAAHALEMEHTA U
TaMMOHAXKHOTO NopTAaHALEeMeHTa. MPU HaIMYMK arpPecCcUMBHbBIX BOA, CNefyeT NpeaycmMaTpmBaTh LLEMEHTDI,
CTOMKME NO OTHOLWEHUIO K NOA3eMHbIM BOAAM.

Oco60 BbicOKOTOHKOAMUCNEpPCHble (OBT/) MnHepanbHoe Baxylee Tuna « MUKpoayp» pPasnnyHbIX MapoK UK
WX aHaNorM cnegyeT NPUMEHATb A1 BbINONHEHUSA cneundUUYEcKNX LEMEHTALMOHHbIX PaboT, yKa3aHHbIX B
7.28.

7.31 FNnHM3aLMI0 (MLHBEKLMIO FIMHOCUMIMKATHBIX PAacTBOPOB) CAesyeT NpeaycMaTpuBaTh B CyYanX, Koraa
LUemeHTaumMa HESKOHOMMYHA MAN HEHAAEKHA M3-3a HA/IMUYMA arPecCcUBHbIX BOA, CNOCOBHbIX KOPPOANPOBaThL
LEMEHT.

7.32 Cmonusaumio (MHbEKLMIO BOAHbIX PAaCTBOPOB CUHTETUYECKUX CMOJI C OTBEPAUTENEM Yepe3 NHBEKTOPSI
WM CKBaXMHbI) cnesyeT NpeaycMaTpUBaTh 415 YCTPOMCTBA 3aBEC B MeCHaHbIX NOPOAAX C KO3dULMEeHTamMM
ounbtpauum 0,2 - 50 m/cyT.

7.33 Cunukatmsaumio (ogHO- U ABYXPACTBOPHYIO CUAMKATU3ALMIO) CedyeT NpeaycmaTpmBaTh 4an
YCTPOICTBA 3aBecC B necyaHblx nopogax. Mpu 3Tom B neckax ¢ KoaoduumeHTammn euabTpaumm 2 - 80 m/cyt
cnepyet NnpeaycMmaTpuBaTh ABYXPACTBOPHYHO CU/IMKATM3AUMIO: NOoYepesHOE HarHeTaHMe B MOPbl FTOPHbIX
nopos, PacTBOPOB Ha OCHOBE CWUJIMKATa HAaTPUA 1 OTBEPANTENA (XTOPUCTOro Kanblms, opTodocdopHoi
KMCNOTbI M ApP.). B NblneBaTtbiX M MeKUX Neckax ¢ Koapduumentom dpuastpaumm 0,5 - 2,0 m/cyT cheayet
npeaycmaTpuBaTb OAHOPACTBOPHYIO CUIMKATU3ALMIO - UHBEKLMIO O4HOr0 pacTBOpa CUMKaTa HaTpUA C
nobaskon pochopHOM UK KpeMHePTOPUCTO-BOAOPOAHOM KMCAOTbI. Paguyc 3akpenneHHoro cmoinsaumnei
WAN CUAMKATU3aLMeNn maccuBa (KONIOHHbI) B MecYaHblX FOPHbIX NOPOAAX COCTaBAsAET, Kak npasuno, ot 0,3 go
1 m.

7.34 [lonyckaeTcsa npeaycmaTpmBaTb KOMBUHNPOBAHHOE NPUMEHEHUE LeMEeHTaLNN, TIMHU3AUMUN,
CMOIN3AUMM U CUANKATU3aLMUN,

7.35 Mpu OTCYTCTBUM CNELMaNbHbIX SKCNEPUMEHTANIbHbBIX JAHHbIX KPUTUYECKUI FPaaMeHT Hanopa /.- B
WHBEKLMOHHOM 3aBece JoNYyCKaeTcs NPUHMMATbL COrnacHo yKasaHuii CM 23.13330 B 3aBMCMMOCTM OT TUNA
BMELLLAIOLLErO 3aBECY HECKA/IbHOTO FPYHTA, @ A/1A 3aKpenasemMblx LeMeHTaLUMeN CKasbHbIX U MNONYCKabHbIX
nopozax - B 3aBUCMMOCTU OT BE/IMYMHbI YAENbHOFO BOAONOI/NIOWEHMA B Npeaenax 3aBecbl, HA3Ha4Yaemol
NPOEKTHON AOKYMEHTaLNEN.

7.36 BbIbOp paccToAHUA MeX Ay CKBAaXKMHAMM (LLar CKBAXKMH M KOAIMYECTBO PAA0B) MHBEKLMOHHOM 3aBechI
cnepyet NPou3BOAUTL U3 YCNOBUA obecrneveHma ee CANOWHOCTM U YCTAHOBNEHHOIO NPOEKTHOM
[OKyMeHTaumeln KoapdpuumeHTa GpunbTpaLLMmn 3aBechl, NPOEKTUPYEMOIM B HECKAbHbIX FOPHbIX MOPOAAX, U
onpeaensieMbiM UCMbITaHWEM 06Pa3LOB 3aKPENNEHHOrO FPYHTA NPU NPOBEAEHUMN OMbITHbIX PAbOT (NoneBbIX
U1 nabopatopHbIx). Mpu ycTpoicTBe MHBEKLIMOHHOM 3aBEChI B CKa/lbHbIX NOPOoAax KoappuumeHT
dunbvTpauum onpegensetca cornacHo ClN 23.13330 B 3aBUCMMOCTM OT AOMNYCTUMOWN BEAUYUHbI YAEbHOO
BOZOMOI/OWEHNSA, HA3HAaYaeMOW NPOEKTHOM AOKYMeHTaLmMen. ToAWMHA NPOTUBODUNLTPALMOHHON 3aBEChI
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[0N1XHa obecneunsaTb HENPEBbILIEHME KPUTMYECKOro rpajdMeHTa Hanopa, onpeaenatolwero
GUNbTPALMOHHYIO NPOYHOCTb CaMOi1 3aBechl.

OnTnmanbHoe pacctoAHne mexay CKBaxXKnHamMu, Kak npasunao, cnegyert onpenenatb Ha OCHOBAaHMUM ONMbITHbBIX
pa60T. an OTCYTCTBUU OMbITHbLIX AaHHbIX PACCTOAHNE MeX Y CKBaXXUHaAaMUN OO0MYCKaeTCA onpeaenatb ncxoga
U3 BENIMYMHbBI paguyca pacnpocTpaHeHna MHbeLMPYeMOoro pacTBopa i, BblMMCAAEMOro no popmyne
_ | Q':'nt
in | ¥
wh. a_e
14 i (=]

(4)

r

Qin - PACX0A, PacTBOpa, HarHETaemoro B CKBasKUHy, M3/u;

t - NPOLOMNKUTENBHOCTb HarHEeTaHUA PAcTBOPA B CKBAXKMHY, Y;

hin - TONLWMHA CNOSA 3aKPENAAEMOrO FPYHTa, M;

O - KO3OPULMEHT HEPABHOMEPHOCTM PACMPOCTPAHEHUS TPELLMH U NOP B TOPHOM NOPOLE;
e - K0apPULMEHT NOPUCTOCTM FOPHbLIX MOPOA,

Paguyc pacnpocTpaHeHus MHbeLMpyeMoro pacTeopa, NoaydeHHbI no popmyne (4), HEOBXOAUMO YTOUHATH
npv NpoBeAeHUM ONbITHO-NPOU3BOACTBEHHbIX PaboT.

LLlar MHbeKTOPOB B psAAY HAa3HAYaEeTCs B 3aBUCMMOCTM OT paanyca UHBEKLMW rix (4) 1, Kak npasuio, cneayet
NPUHUMATb paBHbIM 1,73ri,, @ paccToaHne mexay pagamm 1,5ri,.

7.37 Mpy NPOEKTUPOBaHNN MHBEKLMOHHOM 3aBechl cleayeT ycTaHaBAMBaTb CNOCOH HarHeTaHUA pacTBopa
(HMCXoAALWMIA, BOCXOAALLMIA, OAHOBPEMEHHbIN), ouepeaHOCTb 3abnBKM (3a4aBNMBaHUA) MHBEKTOPOB UK
6ypeHUns CKBaXKMH, pa3mep 3axX0AKM (30Hbl) NpU HarHeTaHUK pacTBopa, NocaeA0BaTeNbHOCTb
MHbeunpoBaHUA B paay (B pagax) no metoay nocnenoBaTtesibHOro cbnmxeHns. CKBaXKMHbI NepBoi oyepeam
cnefyeT pacnosiaraTb Ha PacCTOAHUK, UCKAOYAIOLLLEM UX TMAPaBANYECKYIO CBA3b MO Nopam U TpeLmHam
rPyHTa B NpoLecce HarHeTaHMUA pacTBopa (BbibMBaHUeE pacTBOpPa B CMEMKHbIE MHBEKTOPbI U CKBAXKWHbI) U
NPUHUMaEMOM, KaK NPaBuIo, He MeHee YABOEHHOro PacCTOAHNA MY CKBaXKMHaMK. B HEOAHOPOAHbIX MO
MPOHMNLLAEMOCTM FTOPHbIX MOPOAax co ¢ 60nbLIel MPOHMLLAEMOCTbIO C/ieAyeT 3aKpennaTh B NepBsyto
ouyepeap. MocneaoBaTeNbHOCTb MHBEKLMOHHbIX PaboT NPU XMMUYECKOM 3aKpenieHnn 06BoAHEHHbIX
necyaHblIX rPYHTOB A0/3KHa obecneymBaTb rapaHTMPOBAHHOE BbITECHEHUE NOA3EMHbIX BOJ, U3
3aKkpensaemoro ob6bema rpyHTOBOro MaccMBa HarHeTaeMbIMK peareHTamu. 3alllemieHune Noa3emHbIX Bof, B
3aKpensaemom Mmaccmee He A0MycKaeTca.

Mpu ycTpolicTBe 3aBeChl B 3aKapCTOBAHHbIX CKa/IbHbIX TPYHTaX c/ie4yeT NPoOU3BOAWTb NpeaBapuTebHyo
LeMeHTaUMIo ANA NOKaNN3aLMM 3aKpenIaemoro maccmea (cosgaHme 3alwmTHoro 6apbepa) NnpoTMB BbiXxoAa
pacTBOpa 3a KOHTYp MaccuBa. HarHeTaHue pacTeopa ciedyeT NPou3BOAMTL Yepes KarKayo CKBaXKMUHY A0
«0TKasa». MpPoTBOPUNLTPALLMOHHbIE CBOMCTBA 3aBECHI NMPOBEPAIOTCA MMAPABAMYECKMM ONPoboBaHUEM,
reopusnyeckMmMmm metTogamm u TpebosaHusmm 7.6.

HarHeTaHMe peareHTOB B rOpPHble NOPOAbI NPU CUAMKATU3ALMN U CMONM3ALMK, A TaKKe NPU LeMeHTaunm
KPYNHOOB6/10MOYUHBIX TPYHTOB U rPaBeNUCTbIX MECKOB, CNeayeT NPoM3BOAUTL NOA NPUrPY3KOW, B KadecTee
KOTOPOW MCMONb3YIOTCA 3a/1€eratolume Hag 061acTbio MHBEKLMM FOPHbIe MOPOAbI AU CNEeLMaNbHO
YNOXKEeHHble 6ETOHHbIE MAUTDI.
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MMpu YCTPOMCTBE MHBEKUMOHHbIX 3aBEC CeAyeT KOHTPOANPOBaTb HaK/A0OH MHBEKTOPOB (CKBaXKMH), pasmepbl
3aKpenasemoro MaccuBa ropHbIX NopoJ, CNIOWHOCTb, O4HOPOAHOCTb 3aBEChI, MPOTUBODUILTPALMOHHbIE
CBOICTBA, @ B HEOBXOAMMbIX C/ly4asAX NPOYHOCTb 3aKPENIEHHOTO rPyHTa (KOMMNO3WTa) 3aBechI.

7.38 YCTPOWCTBO MHBEKLIMOHHbBIX 3aBeC c/ieayeT npesycMaTpmBaTh C MOBEPXHOCTU UM U3 TOPHbIX
BbIpaboTOK.

7.39 HanpaBneHue (yron HaknoHa) CKBaXXMH cneayeT 3a4aBaThb C y4eTOM nepecedeHna Hanbonbluero Ymcna
npeobnagaroLLmMx BOAOMNPOBOAALLMX TPELWMH U KOHTaKTOB Hamn/1acToBaHWUMA.

7.40 AmameTpbl 6YypoBbIX CKBaXKMH Npu BbiIbpaHHOM crnocobe bypeHus cneayeT HasHayaTb B COOTBETCTBUM C
nX rny6uHOM, COCTaBOM M CTPOEHMEM MPOXOAMMbIX MOPOA, a TaKXKe C yueTom obecneyeHuns nponycka
Tpebyembix pacxo4oB BOAbl MU HarHETaeMbIX PacTBOPOSB.

[nameTpbl CKBaXKMH JOMNYCKAETCA Ha3HaYaTb B npeaenax 42 - 91 mm, a Npu 3aN0HEHUN KPYMHbIX NOAOCTEN
M NyCTOT BA3KMMM pactBopamu - 91 - 110 mm.

7.41 B necyaHbIx Nopoaax BMecTo HypeHUA CKBaXKMH AOMYCKAETCA NpeaycMaTpuBaTb 3abUBKY
(3apaBnuBaHMe) nepdopMpPOBaHHbIX MHBEKTOPOB PA3/IMYHON KOHCTPYKLUMM C NpeaenbHON rnybuHoii
norpy*eHus go 12 - 15 m. NorpyxeHne MHLEKTOPOB Ha 6onbLyto TYyOUHY cneayeT NpesycMaTpuBaTthb B
NpobypeHHble CKBAXKMHbI.

7.42 Npu NPOEKTUPOBAHMM UHBEKLMOHHBIX 3aBEC COCTAB M AaB/IEHNE MHBELMPYEMbIX PAacTBOPOB, Pasmepbl

3aKpenaeHHOM KONOHHbI (OLeHKa MPOHNLLAEMOCTH TOPHbIX MOPOA), KaK NpaBuio, cieayeT ycTaHaBaAMBaTb No
[AaHHbIM OMbITHbIX PAboT. MpK UX OTCYTCTBMM AOMYCKAETCA YCTaHaBAMBATb AaB/ieHNE Ha OCHOBaHUM JaHHbIX
BbIMNO/IHEHUA 3aBEC B aHA/NIOTUYHbIX YC/I0BUAX.

B NpoeKTHOI AOKYMeHTauun ciegyeT NpeaycMaTpmnBaTb HE0bX0ANMMbIE MEPONPUATUA A8 NPeS0TBPALLEHNS
NPOpPbIBOB HarHeTaeMbIX PaCTBOPOB Ha MOBEPXHOCTb 3€MJ/IN UM B TOPHbIE BbIPaboTKK (cm. 7.37).

7.43 B NpoeKTHOM AOKYMEHTALUMK c/ieayeT npeaycMaTpuBaTh ONepaLMoHHbIA, MPUEMOYHbIN, BbIDOPOUHbIN K
Apyrue BuAbl KOHTPOAA 3a Npoueccamm yctpoictaa NP3, 3a ee pasmepamm, CNAOLWHOCTbIO U
XapaKTepUCTMKaMn MaTepunana Tesa 3aBecbl, KOTOpble HEOOXOAMMO OCYLLECTB/ATbL Hepa3pyLLAOLWUMM
(reodpusnyecknmmn) metogamm, B COMETAHUM C BCKPbITUEM KOHTPOJIbHbIX WYpPdOB, BbibypruBaHMem o6pasLos
13 3aKPEenIeHHOro rpyHTOBOro Maccuea (KomMnosuTa) Tena 3aBechbl ANs fa/ibHENLero uccnefoBaHus B
NlabopaTopPHbIX YCNOBUSAX, @ TaKKe 3a NOJIOKEHNEM YPOBHA NOA3EMHbIX BOA, Nepes 1 3a 3aBecoit Ha
OCHOBAHWW AaHHbIX HABNOAEHNI 33 NbE3OMETPUYECKMMU CKBAXKMHaMu (n. 7.6).

MpoTnBodUNLTPALMOHHbIE CBOMCTBA 3aKPENIEHHbIX TAMMOHAXEeM HECKabHbIX U CKaNbHbIX FOPHbIX MOPOA,
WHBEKUMOHHOM 3aBecbl (KoadpdpuumeHT duabTpaumm), A4onycKaeTca onpeaenatb rmapaBanNyeckum
onpoboBaHNEM Yepes KOHTPObHbIE CKBaXXMHbI B cooTBeTcTBMM ¢ CM 23.13330 1 ¢ yyeTom [16] no
yAeNbHOMY BOZOMNOr/IOLEHUIO TENA 3aBEChI, CYMTAsA 3aKPENNEHHbIN MacCUB HECKa/lbHbIX FOPHbIX NOPOA,
CKa/ZlbHbIMW FOPHbIMU NOPOAAMMU.

JNbaonopopHble 3aBecbl (orpaxkaeHus)

7.44 NbponopoAaHble 3aBechl, BbINONHAEMbIE MyTEM UCKYCCTBEHHOrO 3aMOParKMBaHMUA FOPHbIX NOpPoa,
cneayet NpeAycMaTpuBaTh ANA 3alWMTbl NOA3EMHbIX (BEPTUKANbHbIX, TOPU3OHTAbHbBIX M HAKAOHHbIX) FOPHbIX
BbIpabOTOK B Nepmnos UX NPOXOAKM B HECKA/IbHbIX HEYCTOMUYMBBIX U TPELLMHOBATLIX CKa/IbHbIX BOAOHOCHbIX
rOpHbIX MOPOAAX.
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Mpu Hagnexallem o60CHOBaHWKM AOMYCKaeTca npeaycMaTpuBaTh NPUMeHeHe baoNnopoaHbIX 3aBec ANns
3aLMUTbI OTKPLITLIX BbIpaboOTOK Ha Nnepuoa, pa3paboTKu.

7.45 TpaHUUbl TPUMEHUMOCTN 3aMOPaXKMBAHWA TOPHBIX NMOPOZA, CNedyeT onpeaenaTb PacieTom B
3aBMCMMOCTM OT CKOPOCTM GpUNbTPaLMU, TEMNEPATYPbI U CTENEHN MUHEPAAN3aLLMM NOA3EMHbIX BOA U
TEXHO/I0TMUN 3aMOPaXKMBaHUA.

7.46 NbponopoaHble 3aBeCbl A0/XKHbI ObITb MOIHOCTLIO 3aMKHYTbIMM MPU MPOXOAKE CTBOJIOB NOA3EMHbIX
BblpaboTOK. [111 3aLLMTbl OTKPbITbIX BbIPAGOTOK NbA0NOPOAHbIE 3aBECHI MOTYT BbITb 3aMKHYTbIE (1A
He60bLINX Pa3MEPOB KOT/I0BAHOB), IMHENHbIE UM KOHTYPHbIe He3aMKHYTble. 3aBeca A0/1KHa 3ar1ybnaTbes
B YCTOYMBbIE BOAOYMNOPHbIE MOPOAbl HE MEHEE YEM Ha 3 M.

7.47 TOJ'ILLI,VIHy J'Ib,Cl,OI'IOpO,D,HOVI 3aBecCbl cnegyet onpenenAaTtb CTatTM4eCKMMUM pacH4eTaMim B 3aBUCMMOCTU OT ee
Ha3Ha4dYeHwuA, d)OprI 1 pasmepos Bblp360TKM B Nn/jaHe, I'J'IyﬁMHbI, d TaKXe NPOYHOCTHbIX XapPaKTEPUCTUK
3aMOPOKEHHbIX MOpPOo4,.

7.48 Temnepatypy NbA0ONOPOAHOM 3aBEChI U PACCTOAHME MEXKAY 3aMOParKMBAIOWMMM CKBAXXMHAMM cneayet
YCTaHaB/MBaTb Ha OCHOBAHMM OMbITHBLIX AaHHbIX. [PY OTCYTCTBUM OMbITHbIX AAHHbIX AOMYyCKaeTcA
NPUHMMATb:

CpeAHIoto TeMnepaTypy NbA0NopPoAHOM 3aBeck! - B npegenax 30 - 40 % TemnepaTypbl X01040HOCUTENS,
UMPKYIMPYIOLLEro B 3aMOPaXKMBAIOLMX KONOHKaX;

paccToAHMEe MeXAY 3aMOParKMBaOWMMM CKBAXKMHAMM NPU OAHOPAAHOM UX PACMONOKeHUU - B npegenax 1 -
1,5 m, Mexay pagamm npu MHOropAAHOM PacnoNOXKEHUM - B Npedenax 2 - 3 m.

7.49 MowHoCTb XOJ'IOAMJ'IbHOVI YCTaHOBKU chenyeT onpenenAaTtb TenN10TEXHNYECKUMU paCHieETaMun B
3aBUCUMOCTU OT NPOEKTHOro obbema }'Ib,CI,OI'IOpOp,HOﬁ 3aBechbl.

7.50 Ons HabnoaeHWa 3a NPOLECCOM 3aMOPaAXKMBaAHNUA CefyeT YCTPamMBaTb KOHTPO/IbHbIE CKBAXKMHbI -
rMaporeoNornyeckme n TepMmomMeTpuyeckme. B npoeKkTHOM AOKYMeHTaL MM caedyeT npeaycmaTpusath
nporpammy MOHUTOPUHTA, BK/IOYAKOLWYHO B ce6A MeponpuaTMA NO KOHTPOJIIO 33 TeMNepaTypoi U ypoBHEM
noA3eMHbIX BOA, TeMNepaTypoii X0N040HOCUTENA, TEMMNEPATYPOM FOPHbIX NOPOA, a TaK¥Ke CM/IOWHOCTbIO U
TO/ILLMHOM NIbAONOPOAHOMN 3aBeChl U T.N.

7.51 Mpux NpoeKTUPOBaHUM NbAONOPOAHbIX 3aBEC KPOME HACTOALLEro CBOAa Npasna Heobxoanumo
cobntogatb TpebosaHma CM 45.13330, CM 69.13330 u yumTbiBaTth [17].

8 PeryiupoBaHue NoBepXHOCTHOIO CTOKA, BOJIOOTBO/

8.1 Mpu perynMpoBaHMM NOBEPXHOCTHOTO CTOKa c/ieayeT npeaycMmaTpuBaTh:
OTBOZ, BOAbI C KAPbEPHBIX U MO BO3MOMKHOCTU C LIAXTHbIX NOJiei BOLOTOKOB U BOLOEMOB;
OrpaykAeHWe KapbepHbIX U LAXTHBIX NOJel OT MonajaHusa B HUX BOAbI C NPWUEratowei Tepputopuu;

UCKNKOYEHNE NN COKpalleHune VIHd)VI}'IpraLI,MVI NOBEPXHOCTHbLIX BOA, B rOpPHble NnopoAabl B 30HE BANAHUA
BOAOMOHU3NUTENBHbBIX CUCTEM U BOAOOT/IMBA U3 TOPHbIX Bblpa60TOK, a TaKKe 60/IbLLIMX CKOMNEeHUM BOAbl B
NMOHUMXEHHbIX Y4aCTKax penbecba B npegenax WwaxTHbIX (KapbeprIX) I'IOJ'IEﬁ, B TOM YncCne B MmyJsibaax
COBUXeHUA 3eMHOM NOBEPXHOCTU;
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NAaHUPOBKY MNOBEPXHOCTU TEPPUTOPUN MECTOPOKIEHMA C 3aCbINKOM 03ep, 0BParos, KAPCTOBbIX BOPOHOK U
APYrvx 3anaguH Ana NnpefoTBpaLLeEHMA CKanaMBaHMA aTMOChepHbIX 0CaAKOB B €CTECTBEHHbIX BNaanHaXx,
YCTPOMCTBO Ha NOBEPXHOCTM HEOOXOAMMOM BOAOCTOUYHO-A0KAEBOMN CETU CO COPOCOM A0XKAEBbIX BOA, B
BOJOTOKM 3a Npefielamn TEPPUTOPUU MECTOPOXKAEHUSA;

npegoTBpaLLeHNe paspyLleHns 6opToB Kapbepa (paspesa) M HapyLweHUs B HEM HOPMaJIbHOTO BeAeHuUs
3KCMNyaTaUMOHHBIX PabOT NOBEPXHOCTHBIMM BOAAMM M3 aTMOCPEPHbIX 0CaZKOB, BbINaLaoLWMX
HenocpeAcTBEHHO Ha NJIOLWaAb OTKPbLITOM BbIPabOTKM, NOTEPL TEXHOIOTMYECKUX BOA, U 4.

8.2 B NpOeKTHOM AOKYMEHTALMN CUCTEMbI PEFYNINPOBAHNA NOBEPXHOCTHOrO CTOKA B 3aBUCMMOCTU OT
MECTHbIX YC/I0BUI cieayeT NpesyCcMaTpmUBaTb HaropHble KaHaBbl, orpaykaatowme gamoésl, NAOTUHDI,
BOAOCTOKM M BOg03ab0pbl, CNPAMIEHME U OTBOZ, PEK B HOBOE PYC/0, NPOTUBO(UNLTPALLMOHHYIO M30ALMIO
pycen B npeAenax WaxTHOro (KapbepHOro) Noaa U Ha NpuaeratoLLen TepPUTOPMK, a TaK:Ke BOAOCTOKM,
CHPOCHbIE IMHUK M BOAOCOOPHMKM B OTKPBITbIX BbIpaboTKax, obecneynsatoLLMe COBMECTHO C
NPOEKTUPYEMbBIMMU MEPONPUATUAMM MO 3aLLMTE OT NOA3EMHbBIX BOZ, OXPaHy FOPHbIX BbIPabOTOK OT BHE3AMHbIX
NPOpPbIBOB BOAbI M HEAOMYCTUMbIX MPUTOKOB M3 BOAHbIX O6BHEKTOB U B TO XKe BPpema o0XpaHy BOAHbIX
06bEKTOB, MMEOLMX HAPOAHOX03ANCTBEHHOE 3HaYeHWe, OT BPeAHOro BAUAHUA FTOPHbIX BbIpabOoTOK.

8.3 ObecneyeHHOCTb PACHETHbLIX TMAPONIONO-METEOPO/IOTUYECKUX XaPaAKTEPUCTUK ONA NPOEKTUPOBAHUA
MAapoTeXHNYeCKnx COOPY)KGHMﬁ CUCTEM 3alUnNTbl AO0/T)KHA YCTaHAB/IMBATLCA Opl'aHVI3aLI,VIel7I, YTBep)K,D,aI-OIJ.I,EI‘;I
TEXHUYECKOE 3aJaHne.

8.4 OTKa3 OT 3aLWmTbl NOA3EMHbIX FOPHbIX BbIPabOTOK OT MOBEPXHOCTHbIX BOA, A0/1KeH BbiTb 060CHOBaH, B
ToM uncne pasgenom OBOC, pa3paboTaHHbIM B COCTaBe NPOEKTHON AOKYMEHTaLMUM.

8.5 I'IpM NPOEKTUPOBAHUN ,D,O)KAEBOﬁ CceTun B npeaenax HaropHbIX KaHaB KaPbePHOIro Uaun WaxTHOro nonAa
NMPUTOK O0XXAEBbIX BOA C/ieAyeT onpeaenAatb N0 metoay npeaesibHblX WHTEHCMBHOCTEMN. I'Iepmo,u,

O HOKPATHOro npesbilleHnA pacquHoM UHTEHCUBHOCTU A0XAA cneayeT NPpUHUMaATb, Kak NpaBuUI0, PpaBHbIM
5 rogam, gna 0c060 OTBETCTBEHHbIX 0OBEKTOB MM ONACHbIX B OTHOLIEHUU YCTOVIHMBOCTM 60pTOB Bblp360TOK
(B CNy4daax cneynanbHO OroBOPEHHbLIX B 3a4aHUN Ha I'IpOEKTMpOBaHVIE) - 10 rogam.

HaropHble KaHaBbl cieayeT NPOEKTUPOBaTb U3 pacyeTa Ha MaKCMMasibHbIM NaBOAKOBbIA pacxos,
obecneyeHHoOCTbIO 5 %.

KapbepHble BO,D,OC60|DHVIKVI M HAaCOCHble CTaHUUKN cneayeT NPoeKkTUupoBaTb UCXoaAa U3 O6LLI,€FO NMPUTOKaA K
Kapbepy, onpegenaemoro no Cytro4Homy C/1010 0CagKoB, C nepnoaom ero O4HOKpPaTHOro npeBbileHNA, KaK
npasuno:

A/17 KapbepHbIX BOAOCOOPHUKOB - 5 nieT,

[na 0cobo oTBETCTBEHHbIX 06BEKTOB (B CNy4anX, CneumanbHO OroBOPEHHbIX B 3a4aHNM Ha MPOEKTUPOBaHMe)
- AR KapbepHbIX BogocbopHMKoB - 10 nerT.

MoAavy HacOCHOM YCTaHOBKMW KapbepHOro BOAOOT/IMBA CaedyeT OnpeaenaTb MPOEKTOM C yH4EeTOM BpeMeHU
OTKa4KK 13 BOAOCOOPHUKOB (MAM 06bEMOB NOATOMN/IEHNA) MOC/AE OKOHYaHMA PacYeTHOro A0XKAA.

8.6 ,ﬂ,OI'IYCKBEMbIe CKOpPOCTH BOAbI B BOOOCTOKAxX cneanyert Ha3HadyaTb B 3aBUCMMOCTU OT MmaTepuana
KOHCTPYKLI,MVI BOOOCTOKa NP MaKCMMa/IbHOM NMaBOAKOBOM pacxoae obecneyeHHOCTbIO 5 %.
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JIOTKM Ha OTKOCax cneayer NpoeKTUPOBaTb NPAMOYIO/1IbHOTO, TPaneuenaanbHoOro UaM NOAYKPYr1oro cevyeHus
C KpenneHuem, UCKAK0UaIoLWLMM BO3MOXHOCTb MX pa3smMblBa IMBHAMM C obecrnedeHHOoCTblo 5 %.

KaHaBbl, UICNO/Ib3yeMble B Ka4ecTBe TPaHLWENHOro ApeHarka, CnesyeT NpoeKTUPOoBaTh C NONOTMMM OTKOCAMM
6e3 KpenieHna an ¢ KpenaeHnem OTKOCOB BOAOMNPOHMLAEeMbIM MaTepuanom (nepdpoprpoBaHHbie
»enesobeToHHbIe NANTbI, KaMeHHan Habpocka v T.n.).

Ha KapbepHbIX Cbe3aaxX N CNyCKax cieayeT npeayCcmatpuBaTb IOTKN-NepexBaTynNKM CTOKa. Mx cnepyetr
nepekpbiBaTb CTa/IbHbIMU peLlleTKaMun, 40MNYyCKaloWMMK npoes3 g TpaHCnopTa.

8.7 Becb KapbepHbIli CTOK A0JIKeH bbITb yaaneH 3a npegesnbl Kapbepa (paspesa) ¢ NTOMOLLLbI0 BOLOOTANBA
(cm. pasgen 6). Ecam ycnosua penbeda NO3BOAAIOT, KAPbePHbIN CTOK MAKM YacTb ero cieayeT OTBOAUTb
CaMOTEKOM K mecTam cbpoca pyaHUUHbIX BOA,

8.8 BHeKapbepHble 1 BHeLlaxTHble BOAOOTBOAALME YCTPOWCTBA A0MNYCKAETCA BbINOAHATL B BUAE OTKPbLITLIX
KaHaB, 10TKOB, 6e3HanoOPHbIX M HaMopHbIX TPy6oNpoBoaos.

Mpy NPOEKTUPOBAHNN BHEKAPbEPHbIX M BHELIAXTHbIX BOAOOTBOAALLMNX YCTPOWCTB CaeayeT npeaycmaTtpusaTth
MEpPOonNpUATUA ANA NPeaoTBPalLeHNA NOANUTKA NOA3EMHbIX BOA B Npeaenax 30Hbl BAUAHUA
BOZOMOHM3UTENbHbIX cUCTEM. MPU HEBO3MOXKHOCTU BbINOJIHEHMA YKa3aHHbIX MeponpuaATUiA NpKu pacdyeTe
BOZOMOHMMXEHNA cneayeT YUNTbIBaTb AONOJHUTENbHbIN NPUTOK NOA3EMHbIX BOA, 06YCNI0BNEHHbI
NoANUTKON.

8.9 [1na npeaoTBpalLeHMA 3amep3aHmna Bodpl B Tpy60onNpoBoaax M Hacocax B 3MMHUI Nepuoa cneayet
npeaycmaTtpuBarh:

YKNaaKy camoTeyHbiX TpybonpoBoAoB C yKAoHOM He meHee 0,005, a npu anntenbHbIX nepepbiBax B paboTe -
¢ yknoHom 0,05 - 0,02;

YCTaHOBKY BEHTUNIEN UAN 3a4BWXKeK ANA BbiNyCKa BOAbl B HU3KUX MeCTaxX HaMOpPHbIX pr6OI'IpOBO,CI,OB;
YCTAHOBKY HACOCHbIX arperatoB B OTan/inBaemMbiX NOMeLLEHNAX.

[ononHUTENbHbIE MEPONPUATUA NO NPeaoXpaHeHNIo TPYBOoNPOoBOA0B OT NPOMep3aHMa caeayet
npeaycmaTpmBaTh B COOTBETCTBMM C [14] U TENNOTEXHUYECKMMU pacyeTamMm.

8.10 Mpw cbpoce WaxTHbIX M KAPbEPHbIX BOA Ha NOBEPXHOCTb 3eM/M, B OBParu, BOAOTOKM, BOAOEMbI, a TaKKe
B BOZONoraowatolme ciou Heobxoammo cobnoaatb TpebosaHua pasgena 9.

9 OxpaHa okpy:KawlIei cpeabl U MEPONPUATHS JJIA €€ OCYIleCTBICHUS

9.1 NpKM NPOEKTUPOBAHNN CUCTEM 3aLLMTbI CeAyeT NpeaycMaTpUBaTh OXpaHy OKpPY»Katowen NnpmMpoaHoi
cpeabl nytem:

Bbl6Opa NPOEKTHbIX PeLleHN CUCTEM 3aLLUTbI U KOHCTPYKTUBHBIX PELUEHNI 3aLMUTHBIX COOPYIKEHUI U
YCTPOWCTB, NpU KOTOPbIX 06ecneynBaeTca HaMMeHbLUMI yuLepb 13-3a UCTOLLEHMA U 3arPA3HEHUA NOA3EMHbIX
BOJ, 3arpsAsHEHWsA, 3aCOPEHUA, HApYLIEHMA PeXMMa U pa3mbiBa beperos NOBEPXHOCTHbIX BOAHbIX OObEKTOB,
pa3MbiBa M 3pO3MM NOYB, 3a601a4UMBaAHMA TEPPUTOPUN, CABUNKEHMA M AedOpMaLLMM TOPHBLIX MOPOL U 3eMHOM
NOBEPXHOCTU, 0CaA0K M AedopmaLmii COOPYHKEHMN Ha NpUAeratowein TeppuTopum;
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BbIMNOJIHEHUA MEPONPUATUI, 3 TAKMKE UCMONb30BAHNA COOPYKEHUIA U YCTPOMCTB, NPOEKTUPYEMbIX
cneuunanbHO ANA 3ToW Uenu;

PaynoHaAbHOIo BOCNOJZIHEHUA NPUYNUHAEMOTO yu.l,ep6a.

Mepbl No oxpaHe U 3almTe NoA3eMHbIX BOL 060CHOBbLIBAOTCA pa3gesiom 8 «lMepeyeHb MeponpuaTUin no
OXpaHe OKpyrKatoLLen cpeabl», paspabaTbiBaeMbiM B COCTaBE NPOEKTHOM AOKYMEHTaUMMN.

9.2 MNpu NPOEKTUPOBAHUMN NOSTANHOIO BBOAA B AeNCTBME BOLOMNOHU3UTENbHBIX YCTPOWCTB He cneayeT
[0MNycKaTb OnepeXkatoLwero passnTUA BOSONOHU3UTENbHBIX CUCTEM U MOHUMKEHWUA YPOBHEW NOA3EMHbIX BOZ, B
b6onblen mepe, yem npeaycmoTtpeHo 4.14 n 4.19.

Heobxoammo, Kak npasuno, anddepeHumpoBaTb OTKAYKy U BOLOOTBOA YMCTOMN M FPA3HOMN BOAbI U
npeaycmaTpuBaTb NoAHOE UM YaCTUYHOE UCMNO/Ib30BaHME OTKauYMBaeMblX BOA A/1A BOAOCHAGKeHUs,
CeNbCKOX03ANCTBEHHbIX Lienei u Apyrux BUA0B BOAONO/Ib30BaHUA.

9.3 Mpwu NpoeKTUpoBaHMM COpPOCa BOAbl, OTKAYMBAEMOW U3 BOAOMOHU3IUTESbHbLIX YCTPOMUCTB U FOPHbIX
BblpabOTOK, a TaKKe BOL OTBOAMMbIX CaMOTEKOM, Heobxoanmo cobntoaaTb TpeboBaHMA PesepanbHbIX
3aKoHoB Poccuickon Pepgepaunm: [2], [3], [10], [11] v NpMUHATLIX B UX Pa3BUTUE HOPMATMBHO-MPABOBbIX
aKTOoB.

Mecto c6poca PYAHUYHBIX N NOBEPXHOCTHbIX BO4, A0/TXKHO 6bITb COrNacoBaHo C 3anHTEPECOBAHHbIMU
opraHunsauunamm. MecTo c6p0ca, UCK/1I04YaA BOAHbIE 06'beKTbI, pekomeHAyeTCA NnpeaycmaTpmuBaTb BHE 30HbI
pacnpocTpaHeHnAa genpeccnn BOAONOHU3UTENBHbIX yCTpOVICTB.

C6poc BoApbl, OTKA4YMBAEMOM N3 BOAOMOHU3UTENbHbIX YCTPOMCTB U FOPHbIX BbIPaboOTOK, Ha NOBEPXHOCTb
3eM/IM, KaK NpPaBuIo, He A0MyCKaeTcs.

[JonyckaeTca npesycmatpusaTb COpoc BoAbl Ha HEUCMO/Ib3yeMble 3eMIU, €C/IU NMPU 3TOM UCKIHOYALOTCS
BO3MOYKHOCTb NOMNAaZAaHMA UX B BOAHbIE 06BbEKTbI, 3arpsisHEHME NoA3eMHbIX BOA, 3P0O3Ms MOYBbI,
3ab0/1auMBaHME MECTHOCTU U Apyrue BUAbl yllepba oKpy:Katowen NpupogHon cpeae.

Mpu oTBOAE NOA3EMHbIX U NOBEPXHOCTHbIX BOA CNeAyeT UCKAoYaTb MOATONEHUE COOPYIKEHUN,
06pasoBaHMe OMNON3HEN, Pa3mbliB rPyHTa. BOA0BbINYCKM CesyeT MPOeKTUPOBaTb B COOTBETCTBUM C
TpeboBaHmamum CIM 32.13330.

Mpu npoeKkTMpoBaHUM cbpoca pyAHUYHbIX BOJ, B NOBEPXHOCTHbIE BOAHbIE 06BEKTbI 1 0Bparn Heobxoanmo
TaKe cobntoaaTb TpeboBaHUA PeaepanbHOro 3akoHa Poccuiickon Peaepauymm [8], CanlNuH 2.1.5.980

Mpu NpoeKTUpoBaHUKN cOpoca PyAHUYHbIX BOA B NOA3EMHbIE BOLOHOCHbIE C/IOM HEOHXOANMMO TaKKe
cobnopaTh TpebosaHuA CM 2.1.5.1059.

Mpu NpoeKkTUpoBaHUM cbpoca pPyaAHUYHbIX BOA B MOPA HE06X0AMMO TakKe cobatogatb TpeboBaHmA
depepanbHoro 3akoHa [9], CanluH 2.1.5.2582.

Mpu NPoeKTUpPOBaAHUN COPOCA MOBEPXHOCTHBIX U PYAHUYHbIX BOZ, B COCTaBE MPOEKTHOM AOKYMEHTALMA HA
OCHOBaHUM nocTaHoBneHus MpasuTensctea PP [12] aonKeH 6bITb pa3paboTaH pasaen OBOC (oueHKa
BO3/4ENCTBMA Ha OKPYXKatoLwyto cpeay).

MpoeKTHasa AOKYMEHTaLMA NOANENKUT IKONOMMUYECKON IKCnepTu3e Ha ocHoBaHMK OeaepanbHOro 3akoHa [4].
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9.4 Npu HenocpeacTBeHHOM cbpoce pyAHMYHbIX BOA, B BOAHble 06beKTbl, 0Bparu U 06paTHO B ApeHNpyemble
BOAOHOCHbIE C/I0U, EC/IU HE MOTYT BbiTb 0becneyeHbl TpeboBaHWA, yKasaHHble B 9.3, Heobxogumo
npeaycmaTpuBaTb COOTBETCTBYIOLLME MEPONPUATUA, HaNpaBAeHHble Ha NpeaoTBpaLLeHMNe 3arpA3HEHUS
BOAHbIX 06EKTOB OT B3BELIEHHbIX M PACTBOPEHHbIX BELLECTB, COAEPHKALUMXCA B PYAHUYHbIX BOAAX.

9.5 [nA CHMXKEeHMA KOHLEHTPALLMKN B3BELLEHHDIX BELLLECTB CAeayeT NnpeaycmMmaTpueaTb OTCTanBaHue
PYAHWYHbIX BOZ B OTCTOMHMKAX. BMeCTMMOCTb OTCTOMHMKa cieayeT onpeaensTb ¢ yueTom obbema
OTKauMBaeMbIX PyAHWUYHbIX BOA, TPebyeMoro BpemeHu 0TCToA U HopmaTmMBa Aonyckaemoro cbpoca
OCBET/IEHHbIX BOA, B BOAHbIN 0ObEKT, yTBEPKAEHHOIO rocy4apCTBEHHOM 3KcnepTn3on. Ycnosus cbpoca
OCBET/IEHHbIX BOZ, B BOAHbIM 06beKT Heobxoanmo onpegenstb B cootBeTcTBum ¢ 9.3, CM 32.13330 1 ¢ yyeTom
[15]. Bpema oTcToA pyAHUYHbIX BOA ANS AOCTUMKEHNA HEOOXOAMMOTO CHUMKEHUS KOHLUEHTPALUM B3BELLEHHbIX
BELLECTB caeAyeT onpenenstb, Kak NPaBuIo, ONbITHbIM NyTEM.

9.6 [1NA CHWKEHMA KOHLUEHTPALLMM 3arpA3HSAIOLLMX BELLECTB HEOHOX0AMMO NpesycCMaTpPUBaTb NPUMEHEHNE
COOTBETCTBYHOLMX GUINKO-XMMUYECKMX U BUONOTUYECKMX METOLOB OYMCTKM PYAHUYHbIX BO4,. B tobom
cNyyae Jo/KHbI cobatoaaTbes Hopmbl Mo MAK B pacyeTHOM cTBOpe Npu cbpoce B BOAHbIN OO BEKT.

Mpu cooTBeTCTBYIOWEM 060CHOBAHUM OYUCTKA PYAHUYHbIX BOA, MOXET ObITb 3aMeHeHa C6pOCOM nxs
HaKonutenn-ncnaputTenun.

B oTAenbHbIX cnyyanx, Mo COrnacoBaHUIO C OpraHaMm No peryanpoBaHuIo MCNONb30BaAHMA N OXPaHe BOA,
[0MYCKaeTca NPOeKTUPOBaTb YCTPOMUCTBO HAaKoOMNUTENA-perynAaTopa co cOpocom M3 Hero (Npu pacyeTHbIX
HOPMaTMBax AO0MYCTUMbIX COPOCOB) MMHEPaNN30BAHHbIX BOA, B BOAOTOKM BO BPEMS NaBoAKa Npw yCI0BUM
cobt0eHNA YCTAHOBNEHHbIX HOPM NpesenbHO A0NYCTUMbIX KOHLeHTpaumi (MAK) Bewects B BoAe BOAHbIX
06beKTOB B pacyeTHOM cTBope B cooTBeTcTBMM ¢ CanlumH 2.1.5.980.

PacyeTHble HOPMaTUBbI AOMYCTUMbIX COPOCOB A0XHbI NPONTU rOCYAaPCTBEHHYIO IKCNEPTU3Y.

9.7 PacnonoxeHHble B6AU3K ropHbIX BbIpaboTOK 6eccToUHble BNaanHbl (NOHUMKeHUA) nan Heboblume 03epa,
He MMmeloLMe pekpeaumoHHOro, pbiIBoX03ANCTBEHHOIO MAN APYTroro HapPOAHOX03ANCTBEHHOMO 3HAYeHMS,
MOTYT 6bITb MCMO/Ib30BaHbI B KaYeCTBE HaKoMUTee-peryisTopoB UM HakonuTenel-ncnaputenen npu
npeaocTaBAeHMmM 3TUX 06beKToB B 060cobNeHHOE NOb30BaHME HA OCHOBaHMM PeaepanbHbIX 3aKOHOB [2],
[3] ¥ NpUHATBLIX B MX pa3BMUTUE HOPMATUBHO-NPABOBbIX aKTOB. KapcToBble BOPOHKM U My/bAbl OCeAaHUA He
[OOMYyCKAeTca UCNo/1b30BaTb B KAYeCTBE HaKONUTENeN-peryaaTopos U HakonuTenen-ncnaputTenen.

9.8 Mpu NPOEKTUPOBAHUN HAKONUTENEN-PETYNIATOPOB U HaKoNUTENEN-UCNapuTeein f4oMKHbI 6bITb
npeaycMoTpeHbl MEPONPUATUA, UCKOYAOLWME BO3SMOMKHOCTb 3arpsA3HEHMA NOA3EMHbIX BOA: YCTPOWCTBO
NPOTUBOPUNLTPALLMOHHbIX 3aBEC, SKPAHOB, APeHaXKei 1 Ap. B NpoeKTHOM AOKYyMeHTauumn Heobxoaumo
npeaycmaTpuBaTh YCTPOWCTBO HabA0AaTeNbHbIX CKBAXKMH U NPOrpPammMmy MOHUTOPUH .

HabntopatenbHble CKBAXKMHbI, B 3aBUCUMOCTM OT FTMAPOre0N0rMYeCcKUX YCA0BUI, He0H6X0aMMO pasmeLLatb No
KOHTYPY HaKonuTenen 418 KOHTPOJIA YPOBHA U CTEMEHW 3arpA3HEHUA NoA3EMHbIX BOZ NMPWY BO3MOMXKHbIX
TEXHOreHHbIX YTeYKaX U3 APEHAMKHbIX CUCTEM, HAPYLLUEHUWN LLEJIOCTHOCTU NPOTUBOPUABTPALLMOHHBIX
KOHCTPYKLWI U T.M.

Ha6mo,a,aTeanb|e CKBa*XWHbI H806X0,£|,MMO pa3meLlatb TaKUm 06p330N\, 4yTobbI Hanbosiee NoAHO
OXapaKTepmnsoBaTb NoA3eMHbIE BOAbl MO N3yHaeMOMY KOHTYPY B npouecce 3KCnayaTalmm COOpyKeHunA.
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Mpu M3y4YeHUN HECKONbKMUX BOJOHOCHbIX TOPU3OHTOB, HAa KOTOPbIE BO3MOKHO BANAHME 3arpA3HEeHUs
(onpepensaeTca NPoeKTHOM AOKYMeHTauuein), HeobxoanumMo obecneunTb NoNyYeHne AaHHbIX O NOA3EMHbIX
BOZax Mo Ka)aoMy BOAOHOCHOMY FrOPU30HTY. MOHUTOPUHT HEO6XOAMMO HauMHaTb A0 YCTPOMCTBA
NPoTUBOMUNLTPALMOHHbIX MeponpuATUiA. Mo pe3ynbTaTam aHaAn3a AaHHbIX MOHUTOPUHIa NPOU3BOANTCA
OLeHKa 0bLLero cocTosHMA YpoBHEe NoA3eMHbIX BOA, Ha4MHaA OT UX eCTeCTBEHHOro NO/I0XKEeHUs 40 Hadvana
CTPOMTENbCTBA, a TaKXe B NMPOLLECce 3KCMNAyaTaLnmn COopyKeHMA, BO3MOXKHO onpeae/ieHne mecTa YyTeYKU Bog,
3arpA3HAOLMX BOAOHOCHbIE FOPU30HTbI, YTO NMO3BOIAET MPUHATL MEPbI MO YCTPAHEHUIO YTEUKM.

9.9 B NpoeKTHOM AOKYMeHTaUUn ciegyeT npeaycMaTpuBaTb cbop, yaaneHne n obessperkMBaHme PyaHUYHbIX
BOJ, COAEPKALLMX PAANOAKTMBHbIE BELLLECTBA B COOTBETCTBMM C AEWCTBYIOWMMM HOPMaMM PagnaLMOHHOM
6€30MacHOCTM M CAaHNTaPHbIMKU NPaBMAaMK PaboTbl C PAaANOAKTUBHBIMM BELLECTBAMMU U APYTUMU
NCTOYHUKAMU MOHU3UPYIOWMNX U3TYYEHWNIA.

C6p0c PYAHWUYHbIX BOA, codepKaWnx pagnoakTuBHble BELWECTBA, HAa MOBEPXHOCTb 3€éMJ/11, B BO4HbIE
06'bEKTbI, ncnonb3lyemble anA XO3HVICTBEHHO-I’IMTb€BbIX, KyanypHO-6bITOBbIX n pbl60XO3FII7ICTBeHHbIX LI,EJ'IEﬁ n
B BOAOHOCHbIE C/1I0M HEe O0NYyCKaeTCA.

9.10 B NpOEeKTHOW AOKYMEHTAaL MUK A0NKHbI BbITb NPeAyCMOTPEHb! YCTPOMCTBA U MEPONPUATUA ANA
npeaoxpaHeHus nous U 6eperos BoAHbIX 0GHEKTOB OT Pa3MbiBa OTKAUMBAEMbIMU BOAAMM.

9.11 YcnoBus cbpoca pyLHMYHbIX BOA, YKa3bIBAOTCA B pa3pelleHnn Ha crneuunanbHoe BoA0MN0/1b30BaHMeE,
BblAaBAaEMOM OpraHaMm Mo PeryMpoBaHMIO UCMOb30BaHMA U OXpaHe BOZ NPy OTBOAE NOLAAKN ANS
CTPOUTENLCTBA FOPHOIO NPeAnpPUATUA B COOTBETCTBMM ¢ PeaepanbHbiMmM 3akoHamu (2], [3] u npuHATbIMK B
MX pa3BUTME HOPMATUBHO-MPABOBbLIMM aKTaMM.

9.12 Mo gaHHbLIM OUEHKM KayecTBa OTKauMBaeMbIX BOJ, B I'IpOGKTHOﬁ AOKYMeEHTaUnn cneayet npuHMMmaTb
peweHnAa No n3saevyeHnto N3 HMX None3HbiIX KOMMNOHEHTOB.

9.13 Mpu NPOEKTUPOBAHMUM NPOTUBODUNLTPALMOHHbIX YCTPONCTB M MEPONPUATUIA CNedyeT yUnTbIBaTb, YTO B
30He AelNCTBMA BOA03ab0opOoB X03AMCTBEHHO-NUTLEBOrO BOAOCHABXKEHMA He A0MYCKAETCA MHBbEKUMA B
BOAOHOCHbIE C/I0M PAacTBOPUMbIX B BOAE BELLECTB.

9.14 B 30He BAUAHUA BOAOMOHU3UTENbHbIX CUCTEM HEOBXOAMMO YUMTbIBATb BOSMOXKHOE OCesaHne 3eMHOM
NoBepPXHOCTU, AedopPMaLMM N CABUMKEHUA FTOPHbLIX MOPOA M ONPeaenaTb AONOAHUTENbHbIE NepeMeLLeHns
bYHOAMEHTOB COOPYKEHUN.

9.15 Pac4eT ocegaHMA 3eMHOM NMOBEPXHOCTU B OCHOBAHWMN COOPYKEHMUI MPU OXKNAAEMOM MOHUKEHUN
YPOBHSA NOA3EMHbIX BOA CAeAyeT NPOU3BOAUTb CYMMUPOBaHNEM AedOopMaLnii OTAeNbHbIX C0EB.

9.16 an CNNOXHbIX MHXEHEPHO-Teo/IorM4eCKknNX ycnoBmAax Nnaowagkm CTpontenbCrea anAa onpeaeneHna
ocefaHuA, p,ecboplv\au,mm N caBunXeHunAa TONIWNM TOPHbIX NOpPOoa peKomMmeHayeTCA NPUMEHATb YNCNEHHOE
moaennpoBaHne Nan MHXeHepPHO-pPaC4HEeTHbIE NPOrpammbl U NPOrpaMmmMmHbIe KOMNNEKCHI.

9.17 Npu NPOEKTUPOBaHMUM BOAOMNOHM3IUTENbHbIX CUCTEM HEOHXOAMMO YYMTbIBATb BO3MOXKHOCTb
BO3HWKHOBEHWSA WM aKTMBM3ALMM KapCTOBbIX M KapcToBO-CyPpdO3MOHHDBIX NMPOLECCOB U Pa3pbIXNeHUs
rPYHTOB B OCHOBaHUM 34aHNIN U COOPYKEHMIA, 0COBEHHO €C/IM BEPXHAR YacCTb FPYHTOBOM TO/ILM COXKEHA
neckamu. B npoeKTHOM AOKYMeHTauun caeayeT npeaycMaTpuBaTh COOTBETCTBYOLWME MEPONPUATAA NO
3alLMTe OCHOBAHMI CYLLLECTBYHOLMX U NPOEKTUPYEMBIX COOPYHKEHMUI (LUNYHTOBbLIE OTPaXKAEHUA,
KO/JIbMaTaumio TOPHbIX NOPOA, LLeMeHTaLMIo 1 ap.).

www.pkb-titan.ru w TATAH



CM 103.13330.2012 3awwmTa ropHbix BbIpaboTOK OT MOA3EMHbIX M MOBEPXHOCTHbIX BOA,
42

9.18 MpK HEBO3MOKHOCTU 3aKNaAKM FOPHbLIMKW NOopoAammu oTpaboTaHHOro NPOCTPaHCTBa Kapbepa (pa3spesa)
[AOMYyCKAeTca NpesycMaTpuBaTh ero PeKybTMBaLMIO NyTEM NepeycTPONCTBa B BOAOEM A/ PA3/IMYHbIX
BMA0B BOAOMO/1b30BaHMS.

IIpunoxenne A

(pekomeHpgyemoe)
PacueT BOA,0ONOHU3UTENbHbIX (ApeHa*KHbIX) cuctem
O6uwme ykasaHua

A.1 inA pacyeTa BOAOMNOHUKEHNA HEOBXOAMMO CXEMATU3UMPOBATb NPUPOLHbIE YC10BUA U
BOAOMOHM3UTENbHYIO cucTemy. To/LLA FOPHbIX NopoA pa3busaeTca Ha YCNOBHOOAHOPOAHbIE BOAOHOCHbIE U
BOAOYMNOpPHbIE (MM YCNOBHO-BOAOYNOPHbIE) CI0M. BOAOHOCHbIN CM0I MOKET BbiTb MPUHAT HEOrPaHNYEHHbIM
VAW OTPAHUYEHHBIM (MONTHOCTBIO MM YAaCTUYHO) KOHTYPOM NUTAHMA UK BOLOHENPOHML@EMbBIM KOHTYPOM.
MUTaHWe BOAOHOCHbIX CN0EB NPUHMMAETCA 3a CYET NPUTOKA NOA3EMHbIX BOA M3 BOAOEMA WY BOAOTOKA,
MHPUABTPALMM aTMOCdEepPHbIX 0CaZKOoB, NepeTekaHna U3 04HOIo BOLOHOCHOTIO C/10A B APYrON.

BooNOHN3UTEIbHbBIE CUCTEMbI CXEMATU3NPYIOTCA MO 3Tanam MX Pa3BUTUA U NPUBOAATCA, KaK NPasuno, K
OZHOM U3 CNeayoWwmMX CXEM: KONbLLEBOMN, HEMOHO-KONbLLEBOW, IMHEMHOW MAW TPYNMNOBOM (He NPUBOANUMON K
CXeme Kpyra uam npamon nMHum).

A.2 PacyeTbl BOAOMOHMKEHMUA npon3sBoaATCA ANA yCTaHOBUBLLEToCA N HEYCTAaHOBUBLLETOCA pPeXXnmMmos
d)VII'IpraLI,MM. PacueTbl 419 yCTaHOBMBLUErOCA peXmma AO0NXKHbI BbIMONHATLCA, Kak NPaBMaOo, BO BCEX CAyYaax
(33 UCKNKoYEHNEM BOAONOHNKEHUA B 3aKPbITbIX BOAOHOCHbIX CN10AX, HE UMEKLWNX I'IMTaHMFI). PacueTbl no
HeyCTaHOBUBLUEMYCA PEXMNMY BbINONHAKOTCA ANA Nepnoda C Havdasla OTKa4YKM 4O MOMEHTa,
COOTBETCTBYHOLWEro HaCTtynjieHno yctaHoBuUBLLEroca pexxmma, onpeanenaemoro B 3aBNCMMOCTU OT YCﬂOBVIﬁ
NMUTaHNA BOOOHOCHDbIX C/I0€EB.

B 3aKpbITbIX BOLOHOCHbIX C/TOSIX, HE UMEIOLMX NMUTAHWSA, PAacyYeT BEAETCS TO/IbKO MO HEeYCTaHOBMBLUEMYCS
pexumy.

A.3 O6wmnit NopafoK pacyeTa BOAONOHU3UTE/IbHOM (ApeHaXKHOM) cucTemMbl CleayoLwmi:

yCTaHaB/aMBaeTca Tpebyemoe NoHUMKeHMe YPOBHA NoA3eMHbIX Bo, (B 3aBMCMMOCTI OT NOCTaB/AEHHOM 3a4auun
BOAOMNOHUMKEHUSA);

NPOM3BOAMTCA PacyeT NPMTOKA K BOAOMOHU3UTENbHON (ApeHaXKHO) cucteme;

onpeaensaTca napameTpbl BOLOMOHUM3UTE/IbHON CUCTEMBI (YMCIO CKBAXKMH, UX TYOUHa,
NpPOM3BOAMUTE/IbHOCTb, ANAMETP, NOJIOKEHNE AUHAMUYECKMX YPOBHEN BOAbI B CKBAXKMHAX, ANAMETP U
nponyckHas cnocobHoCTb TpybUaTbix ApeHaykel, napameTpbl APYrMxX BOAONOHU3UTENbHbIX YCTPOWCTB),
NCcXoasA U3 06LWEero NPUTOKA ONPeaenstoTcs OpAMHATLI U NPOMU3BOAMUTCSA NOCTPOEHUE AENPECCUOHHDBIX
NoBepXHOCTEN NOA3EMHOIO NOTOK3;

noabupaerca obopygoBaHMeE U PacCUMTLIBAIOTCA BOAOOTBOAALLME YCTPOMCTBA.

A.4 MpUTOK NOA3eMHbIX BOA K BOAOMNOHMU3UTENIbHOM CUCTEME C/leayeT OnpeaensTb B 3aBUCUMOCTU OT
Tpebyemoro NoHMXEHUA YPOBHA NOA3EMHbIX BOA, B pacyeTHOW TouKe no dopmyne
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Q = — (A.1)

[onyckaeTca npu cooTBeTcTBylOLWEM 060CHOBaHNN BMECTO BeAUYUH h 1 k BBoauTb B dopmyny (A.1)
BE/INYMHY BOOMNPOBOAMMOCTM kh, M3/CyT, 3HaYeHNe KOTOPOW HenocpeAcTBEHHO onpeaenseTca no

pe3yibTaTaM ONbITHbIX OTKa4yeK.

A5 O6LLI,VI€ NMPUTOKKN NOA3EMHDbIX BOA4 K BOAOMOHU3UTE/IbHBIM CUCTEMAM U TOPHbIM Bblpa60TKaM
onpeaenarTCca Kak Cymma NPUTOKOB 13 KaXXa40ro BOAOHOCHOTIO C/noA, ApeHnpyemoro BO,CI,OI'IOHVI3VIT€‘}'IbHOl\;I
CUCTEMOM UNK HenocpeacTtBeHHO Bblpa6OTKaMM.

OHPEAEHEHME NMPUTOKA Npu yCTaHOBUBLLUEMCA peXXnme d)ManpaLl,MM

A.6 MNpu onpeaeneHunn no popmyne (A.1) npUTOKa NOA3EMHbIX BOA, K KOJIbLLEBbIM, HEMO/NHOKONbLIEBbLIM U
NIMHEMHbIM BOAOMNOHM3UTE/IbHbIM CUCTEMAM, @ TaK}Ke rOPHbIM BblpaboTKam Npu OTCYTCTBMU AN HANUUYNK
NpoTMBodUNLTPALMOHHOM 3aBechl 3HaYeHne @ cieayeT BbMUCAATb No dopmynam Tabanubl A.1 npunoskeHns
A.

Tabnanya Al
PacueTHasa cxema PacueTHas ¢dopmyna
Cxema 1
T
P Konbuesasn cucrema In 2
l ‘ i . - — cE
| 2r
Ig_';_-"ﬁ fﬂl .IF.!'I
AR
im
CoBepLLeHHasA Uu HenonHoKonbLeBas wln S
X
HecoBepLleHHasA KOHTYpHaA |cuctema $ = 7—{”
2wl

cnctema. MNpuTok B
2aBUCMMOCTY OT NoHMKeHualllPY PacnonoKeHn pacyeTHOM TOYKM Ha KOHTYPE UK B LEHTPE CUCTEMbI Xcs =
B 3a4aHHOM TOYKe Npu
6e3HanopHo nan
HanopHol punbTPaLmm

Cxema 2 T — %oz

CoBepLleHHasa nau
HecoBepLeHHan AnHelHasn
cuctema. MpuUToK B
3aBMCMMOCTU OT NMOHUMKEHUA
B 33,aHHOMN TOYKe Npu
6e3HanopHom nnm
HanopHo ¢puUnbTPaLLUK
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Cxema 3

KonbLeBOM apeHax B
KpoBae BOAOHOCHOrO CNoA,
cofeprKallero HanopHble
BOAbl. [IPUTOK B
3aBMCMMOCTU OT ryBUHBI
3a710KEeHUA ApeHarKa,
paBHOM S/

KonbueBolt apeHark

HenonHoKonbLEBOM
[apeHax

% kg8
{ﬂr+h+ f‘.ﬂm

4

({ fﬁﬁ—i{ﬂif)r

Cxema 4

Konbuesoi
HecoBepLIEHHbIV ApeHaX B
BOZLOHOCHOM CJ10€,
coaepKallem 6e3HanopHble
BOAbl. [IPUTOK B
3aBMCMMOCTH OT ryBUHBI
3an10KeHUA ApeHarKa,
paBHOM S/

KonbLeBol gpeHax

HenonHoKkonbLeBoM
ApeHax

Cxema 5

I.'_i.\l _r.t
.’ I’j‘ /fl

4

L)

/INHelHbIA ApeHaXK B
KpoBAe CNos, COAEPKaLLEero
HanopHble BoAbl. MPUTOK B
3aBMCMMOCTU OT rNyBUHBI
3a10KeHNA gpeHaKa,
paBHON S/

(Eh{ h Jl
- bl + 1y I

R

e
1

Cxema 6

www.pkb-titan.ru



CM 103.13330.2012 3awwmTa ropHbix BbIpaboTOK OT MOA3EMHbIX M MOBEPXHOCTHbIX BOA,

www.pkb-titan.ru

45
/THEeHbIA HecoBepLUEHHbIN
npeHa B c/oe,
cofeprkaliem 6e3HanopHble
BOAbl. [IPUTOK B
3aBUCMMOCTM OT rNy6BUHbI
3a/10XKeHNA ApeHaKa,
paBHOM Si
Cxema 7 s 0.5
Mpni — {ﬂfi_i__ﬂﬂ-‘l-h
& = T ™ ,
2w '
-
g r
- i . FECLE] -
1 =t
ey g Py
KoTnoBaH (nnacToBbiii L=ns - r or
B il 2 T — — _LJ
[npeHar), BCKPbIBaOLLMIA Mpu & (2 T darcsin B4R F 2 + 0212 h in 4h h
HanopHble BOAbI ¢ = 2mr
Cxema 8 L = 0,5 R
Mpu ¥ & = i
Pt
£y
LU R i | ST
Dy o
r + i r
KoTnosaH (nnacTosbii =05 h
peHax) B GesnanopHom [ 1PY ¢ =
BOAOHOCHOM C/noe - S + Ay
In & §+ Zorcsin = =+ 10,315 11{?‘1 E‘L
) r s _‘J-'+ ..\I-'J_.“ + 2 ¥ v
Cxema 9 S 205 13 — b + 044
I'Ile f =
I
[TpaHwesn (nnacToBbli 5
s =92 fy — b + 0,638hin -
[npeHax), BCKpbIBaloLLMA & = mh
HanopHble BOAbI L
Cxema 10 L =05 R
I'Ile ¥ G = r T
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TpaHwesn (nnacToBbli '_ <05 R
npeHax) 8 6eananopHom (1K &=
BOAOHOCHOM C/0€e 5 ¥

Fi52 + o )

20 — B) — Ty —B) 72 —b+0.638yin -+

Cxema 11 i 4 Kt

_ T Kk

= o

rﬂu__!

[MPUTOK K KOT/I0OBAHY Yepes
KOHTYPHYIO COBEPLUEHHYIO
NPOTUBOPUNLTPALMOHHYIO
3aBecy

Cxema 12

rFf !-

MPUTOK K TpaHLWee Yyepes
TMHENHY0 CoBEPLUEHHYHO
NPOTUBOPUNLTPALMOHHYIO
3aBecy

A.7 MNpuBeaeHHbIN paanyc BOAONOHU3UTENbHOM cUcTeMbl (BbIPabOoTKM NO rpaHuLLEe BbiCa4MBaHUA NOA3EMHbIX
BOA, NPOTUBODUNLTPALMOHHOM 3aBeChbl MO ee BHYTPeHHel rpaHu) cneayeT onpeaenaTb no popmynam:

ONA KOHTYPHOM BOAOMNOHU3NTENIbHOW CUCTEMbI (BbIPAabOTKM MM KOHTYPHOW 3aBECbl) C OTHOLIEHUEM CTOPOH,
paBHbIM N meHee 10

r(r,) = s (A.2)
T

ONA KOHTYPHOW BOAONOHU3UTENIbHOM CUCTEMbI (BbIPAaBOTKM MAM KOHTYPHOM 3aBechl) C OTHOLEHMEM CTOPOH
cebiwe 10 1 Ana KOPOTKUX (/ < 2L) NMHENHbIX BOAOMNOHU3UTENbHbIX CUCTEM

r=0,25/; (A.3)
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Ansa AnvHHom (I 2 2L) nuHeliHoOM BOAONOHMU3UTENbHOM CUCTEMBI (TPaHLLIEN)

r=0 (A.4)

A.8 3HaueHWe paanyca AenpPeccumn rq AR KOHTYPHbIX U KOPOTKMX IMHENHbIX BOAOMOHU3UTE/IbHBIX CUCTEM U
YCTPOMCTB caeayeT NPMHUMATL PaBHbIM paauycy 06a1acTv GUAbLTPALMK, KOTAa ee rPaHunLa - KOHTYP NUTaHuA
- MOXKET ObITb NPUHATA KPpyroBoi GopMbl, a ANA APYIMX FPAaHUYHbIX YC0BWUI - No dopmynam Tabamubl A.2
NPUNONKEHUA A, ANA AJIMHHBIX IMHEWHbIX BOLOMOHMU3UTE/IbHbIX CUCTEM W YCTPOWCTB - No popmyie

ra=L. (A.5)

A.9 Mpun ABYCTOPOHHEM MPUTOKE K AJANHHBIM IMHEWHbIM BOAOMOHU3UTENbHBIM CMCTEMaM (YCTpoMCTBaM)
NPUTOK NOA3EMHbIX BOZ, ONpeaenseTcs pa3ae/ibHO C KaXKA0M CTOPOHBI (B 3aBUCMMOCTM OT COOTBETCTBYHOLLMX
paccToAHuiA 40 061aCTU NUTAHMA) U CYMMUPYETCS.

Tabnnuya A.2
PacyeTHasa cxema PacueTHas ¢opmyna
Cxema 1 Bo4OHOCHbIN CNoiM, OrpaHUYEHHbIN ra=2L
0lHOW NMHEIHOM rpaHuLen obnactm
nuTaHMA
Cxema 2 BoAOHOCHbIV Col UmeeT aBe poo= Al
IHelHbIe B3aMMHO (12412
[HA rpaHny a, a Al
nepneHaMKyAsapHbIE rpaHuLLbl
ab 10 06/1acTb NUTaHMA iz
L rg =2L [+ 1
Nz
ale b - BOAOHENPOHULLaEMan ANA TpaHuLL G, b
- -
- -
- L]
)
a
Cxema 3 BoAOHOCHbIV Colt UmeeT aBe —— z—LlsEﬂ =
napansiesibHble IMHENHbIE rPaHnLbl AHA rpanny a, a ¥ e
4 i
0 - 061acTb NUTaHMA ry =—Lictg =
anarpauvu a, b T Ly,
b - BOgOHENPOHULaeMasn
Cxema 4 HeorpaHWyeHHbI BOAOHOCHbIN CNoA, E
an e wn 1 BT |_
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NUTaHME KOTOPOro NPOUCXOAMUT 32
cueT MHOMANBLTPALMM NOBEPXHOCTHbIX
BOA, UHTEHCUBHOCTbIO P

Cxema 5 HeorpaHuuyeHHbI BOAOHOCHbIV C/I0M, m
cofeprKaLLMii HanopHble BOAbI, e =71+ |1
NUTaHME KOTOPOro NPOUCXOAMUT 3a ..ql ky
r‘h- % cyeT NpoTeKaHUA BOAbl U3

M 118 e BblllenexXalwero cnoA

OHPEAEHEHME NMPUTOKA Npu HeyCTaHOBUBLLEMCA pexXxnme d)ManpaLl,MM

A.10 Ans HayanbHOroO Nepuoaa HeyCTaHOBUBLLENOCA peXKMma (genpeccun He focturaet 061acTm NUTaHKSA)
3HauyeHne GYHKLMMU NOHUNKeHnn @ cneayet onpeaenatb no popmynam cxembl 1 Tabanupl A.3 AU NPUHUMATL
paBHbIM 3HaUYEeHWI0 BenunHbl @, onpegensemomy no Gopmyiam ycTaHOBMBLLErocA perkuma (Tabamubl A.1),
NCXOAA U3 3HaYeHWI paguyca Aenpeccum rq, BbIMUCAEHHbIX 415 COOTBETCTBYHOLMX MOMEHTOB BPEMEHW Mo

dopmyne
ry =1+ 1,5/at. (A.6)

3HayeHue BeIMYMHbI @ ONpeaenaeTca ONbITHbIM NyTeM UAK No bopmynam:

kh kh
Qe = —5 Qg = — (A.7)

B aanbHenwem, Koraa aenpeccua A0CTUrHET 061acTM NUTaHNUA, 3HaYEeHUA GYHKUMN NOHWUKEHNA ANA
onpeaeneHna NPUTOKa NOA3EMHbIX BOA K KOHTYPHbIM Y KOPOTKUM IMHENHbIM BOAOMOHU3UTENbHbIM
cuctemam no popmyne (A.1) cneayet npuHUMaTh No dpopmynam cxem 2 - 7 Tabanubl A.3.

3HauyeHua NnpuMmeHeHHoW B Tabauue A.3 dyHKuunm Ei (-u) npuseaeHsbl B Tabnuue A.4.

Tabnnuya A3
PacyeTHasa cxema PacueTHas dopmyna
Cxema 1 & — LF*‘ Ii
T 4m \ 4at)

[11A LeHTpa CUCTEMbI Xcs = T.

HeorpaHW4eHHbI BOAOHOCHbIN cnoit |15 o4MHOUYHOM CKBAXKMHbI Xcs = Ih.
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Cxema 2

Bo4OHOCHbIN cnoli orpaHuyeH

WY HEMPOHMULLAEMbIM KOHTYPOM

NPAMOSIMHENHbBIM KOHTYPOM NUTaHUSA

49

1] x5 . 4z +2LF
e L —a)i-"ﬂ P )

3HAK «MNAOC» COOTBETCTBYET HEMPOHULAEMOMY KOHTYPY, 3HaK KMUHYC» - KOHTYPY
nNUTaHUA.

1nA ueHTpa cuctembl Xes =1, x =0,y =0

Cxema 3

Cnoit orpaHuMYeH gByms B3aMMHO
nepneHAMKYAAPHbIMU KOHTYpPamu,
Kaykabli U3 KOTOPbIX MOXKET ObITb
KOHTYPOM MUTaHUA UAn
HenpoHMLAeMbIM

/1N LeHTpa cucTembl

(-5 ea(-Ben ((EE) (-2

3HaKK GyHKUMM £Ei COOTBETCTBYIOT BUAAM rPaHuUL, BOLOHOCHOIO CNos:

[+-+-] - X, Z - KOHTYpPbI MUTaHWA;
[++++] - X, Z - HENPOHMLL@EMbIE KOHTYPbI;

[++--] - X - KOHTYP NWUTaHWA; Z - HENPOHULLAEMbIW KOHTYP

Cxema 4

Cnoi orpaHuyeH gsyms
napannenbHbIMW KOHTYpamM
NUTaHUA UAU OLHUM KOHTYPOM

NUTaHWUA, APYTMM - HENPOHMLLAEMbIM

/1A ueHTpa cuctembl

BHaKK GYHKUMN +Ei COOTBETCTBYIOT: 3HAK «M/KOC» - HEMPOHULLAEMOMY KOHTYPY,
3HaK K MUHYC» - KOHTYPY NUTaHMA

Cxema 5

Xy

www.pkb-titan.ru
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1 .r:m)
¢ =—-——FEi|——
4 ( dat
rpe “me = A Tt ¥ Ty
HeorpaHWYyeHHbIN BOAOHOCHbINM CNOM
Cxema 6 1 o ¥ P
®=— ) §|Ei —i:]+5:' —ﬂ]
47 e l[ ( 4at) — 4at

1na yHKLUMM £Ei 3HAK «NAKOC» COOTBETCTBYET HEMPOHULLAEMOMY KOHTYPY, 3HaK
KMUHYC» - KOHTYPY MUTaHUA.

/119 PaBHOAEOUTHBIX CKBAXKMH NPU FPAHULE - KOHTYP MUTaHUA U

YCTaHOBMBLLEMCA PeXNME

BOAOHOCHbIM CNOM OrpaHnYeH Asymsa
nepneHAMKYAAPHBIMU KOHTYpPamM# -
NMUTaHUA UM HENPOHULAEMbIM

I=1
BHaKku GYHKUUKM Ei COOTBETCTBYIOT BUAAM FPAHUL, BOLOHOCHOIO C/0A:
a) [+--+] - X, Z - KOHTYPbI NUTAHUS;

6) [++++] - X, Z - HENPOHMLLAEMbIE KOHTYpbI;

B) [+-+-] - X - KOHTYP NUTaHUA; Z - HENPOHULLAEMbIN KOHTYP

e meXmnme

P = L TmemeTmn
a) it e ¥me, mo
& = L{ﬂ Ememx¥meme |
6) iw EmeEmemz
— 'I »
roe Tmtmx = yfxmﬁlxxmﬁzx - X R+
— nf .
Kintmz *.."xmiiz'rmiﬂz o Kz i
—_nf ,
Emtmd — A “mil0FmA20 - Tmind

Xmt - CM. cxemy 6.

& = Lf -rrr.r_rrJ
2T X
—_n
rne xm[ = _.,.Il'xiixig ...x-“
— - .
frtm — 4 Fmhi¥mhz o X
Bo40HOCHbIN cnoli orpaHuyeH
NPAMOMHENHBIM KOHTYPOM NUTaHUA
WM HEMPOHULLAEMbIM KOHTYPOM
Cxema 7 1 = xZ xi, . x2 . 2
nL MRl MRLE miil
&=—— ) &|+Ei| —— | +Ei|l——— | +Ei|-——— |+ Ei|———
4w & l[ ( =1-|:!.t)_ ( at)_ ( +atj_ ( 4-&:)]

NMpumeyaHue - Npn onpegeneHnn ypoBHA B OAHOIZ n3 [l,el:ICTBYIOLLI,MX CKBa*XMH BENUYUHA Xh ANA 3TOW CKBaAXKMHbI
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NPUHMMAETCA PAaBHOW ee paaunycy rh.
Tabnuuya A4
W (u, v) npuv
u Ei (-u)
0,05 0,1 0,2 0,6 1,0 2,0 5,0

0 - oo 6,228 4,854 3,505 1,555 0,842 0,228 0,007
0,01 -4,038 4,043 3,815 3,288 1,555 0,841 0,228 0,007
0,02 -3,355 3,326 3,344 2,852 1,553 0,841 0,228 0,007
0,03 -2,959 3,037 2,887 2,690 1,542 0,841 0,228 0,007
0,04 -2,681 2,748 2,629 2,482 1,521 0,841 0,228 0,007
0,06 -2,468 2,458 2,427 2,311 1,493 0,841 0,228 0,007
0,06 -2,295 2,312 2,262 2,167 1,459 0,839 0,228 0,007
0,07 -2,161 2,166 2,123 2,044 1,423 0,836 0,228 0,007
0,08 -2,027 2,021 2,003 1,935 1,386 0,832 0,228 0,007
0,09 -1,919 1,754 1,898 1,839 1,349 0,826 0,228 0,007
0,1 -1,823 1,487 1,805 1,763 1,312 0,819 0,228 0,007
0,2 -1,223 1,221 1,216 1,194 0,996 0,715 0,228 0,007
0,3 -0,906 1,000 0,902 0,890 0,778 0,601 0,216 0,007
0,4 -0,702 0,779 0,700 0,693 0,621 0,502 0,205 0,007
0,5 -0,560 0,559 0,558 0,553 0,504 0,421 0,194 0,007
0,6 -0,454 0,476 0,453 0,450 0,415 0,354 0,177 0,007
0,7 -0,374 0,393 0,373 0,370 0,345 0,300 0,161 0,007
0,8 -0,311 0,310 0,310 0,308 0,289 0,254 0,144 0,007
0,9 -0,260 0,223 0,260 0,258 0,244 0,217 0,128 0,007
1,0 -0,219 0,136 0,219 0,218 0,206 0,186 0,114 0,007
2,0 -0,049 0,049 0,049 0,049 0,047 0,044 0,034 0,005
5,0 -0,001 0,001 0,001 0,001 0,001 0,001 0,001 0,000
8,0 0 0 0 0 0 0 0 0
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A.11 MNpu onpeaeneHnm NpMTOKa NOA3EMHbIX BOA K KOHTYPHOM MW KOPOTKOMN ANHEHOM
BOZOMNOHM3UTENLHOMN CUCTEME B TOJILLAX, CIOXKEHHbIX U3 HECKONIbKUX HEOAHOPOAHbIX CNOEB,
HEOrpaHWYEeHHbIX UM OFPaHNYEHHbIX C O4HOM CTOPOHbI (MMEOLWNUX O4HY NPAMOJIMHENHYIO rpaHuLy),
3Ha4YeHMA QYHKLMW NOHUNKEHMA ANA CN0A, U3 KOTOPOro NPOU3BOAMTCA OTKaYKa, cnesyeT NPUHUMATbL No
bopmynam ans HeorpaHUYEHHOTOo CNOs

w rxt_ Xeo
xz' \Ja/b, (A.8)
P = ;
49T

A8 CNos, OrpaHNYeHHOro ¢ 0A4HOM CTOPOHbI,

ﬂ-ﬂt: _EL,_xz + W ﬁft H _Z.'!'I.E.‘?_x'_
x;: ...vn'ﬂ,,"'bd - x;nr.:s V’ﬂ,fbd ] (A9)

& =

]

47

34ecb 3HaKM «t» COOTBETCTBYIOT: «MJIHOCY - HEMPOHULAEMOMY KOHTYPY, KMUHYC» -KOHTYPY NUTaHUA.
3HaueHua ¢yHKumu W (u, v) onpeaenstotca no tabanue A.4, rae:

at at
U= — FLTH —;
:xGS' xmcs' (A 10)
= xGS’ LT ‘lxmcs ! '
i i
Ja/bg Ja/bg

by onpeaenseTca ANA COOTBETCTBYOWMX PacUeTHbIX CXeM no popmynam Tabauubl A.5.

Tabnnuya A5
PacueTHasa cxema PacueTHas ¢opmyna
Cxema 1 b - ki.
“ uh,
L

Cxema 2 k
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Cxema 3 1 (

L0nAa ueHTpa N KOHTYpa CUCTEMDbI Xes = I

A.12 Npw onpeaeneHnn NPUTOKa NOA3EMHBIX BOZ K AJIMHHBIM IMHEMHbIM BOLONOHU3UTE/IbHBIM CUCTEMAM
no ¢opmyne (A.1) 3HaueHNA GYHKLUMN NOHUNKeHUA @ BbluMcAAOTCA NO hopmyne

)
Ewu"ﬂ,t E\."ﬂf

2] —ss
2\."(11’

d =

(A.11)

3HaueHua PyHKUn F(u) onpeaenstoTcs no rpaduKky pucyHka A.1.

FEHJI'_

0,58
0,54
-
0,50
0,46 {4
0,42
0,38 |
u
0,34
0,30
0,26
0.22
s
0,18
0,14
0,10
0,06

0 020406081,01214 1618 20

=
k.
L

o= > HIIH H_EL_x
23&-‘ 2Jar

PucyHok A.1 - Tpaduk ¢pyHKLuUM F(u)

A.13 3HayeHne GYHKUMM NOHMKEHMA NPU PA3HOBPEMEHHOM NMYCKe UM OCTAaHOBKE 3/1eMEHTOB
BOAOMOHM3UTE/IbHOM CUCTEMBI, KOFAa Ha KaX40M i-M NPOMEKYTKe BpeMeHn Q; = const 1 rpadumK pacxoaa
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Q(t) usobparkaeTtcs cTyneHYaTon MHNEN (PUCYHOK A.2), cneayeT onpeaenaTb AN N-TO NPOMEKYTKA
BpemeHu no popmyne

@ =Z%¢(r—rﬂj (A.12)
i=1 :
e )
&% |
O
t
fy I [ h

PucyHoK A.2 - CtyneH4YaTtbiit rpaduK OTKAUKKU

A.14 NpoAoNKUTENbHOCTL HEYCTAHOBMBLLETOCA PEXMMA AOMYCKAETCA MPUHUMATL PABHOW 3HAYEHUIO
BpemeHu t, Mpu KOTOPOM Bbluncasieman no Tabamue A.3 GyHKLUMA NOHMMKEHUA @ OCTUTHET 3HaUYEeHun,
onpeaensieMmoro Ans COOTBETCTBYIOLLMX CXEM M YCNOBMIA NUTaHUA no Tabauue A.1.

Pacyet cKBa*KMHHbIX BOAOMNOHU3UTE/IbHBIX CUCTEM

A.15 PacnonoxeHue BOAONOHM3UTEIbHbIX CKBAXKUH, UX YNCNO U 3arny6neHme cneayetr npuHNMMaTb ncxoga U3
NMPUTOKa NOo43€MHbIX BOA4, U HGO6XOAMMOI'O NOHUXEHNA NX YPOBHA.

PacquHyro npon3soaunTeNIbHOCTb CKBaXXUH cneayeTt onpeaenAatb C ydeTOM NOJIYHEHHbIX ONbITHbIX AaHHbIX.

MpyY OTCYTCTBUM ONbITHBIX AAHHbIX MPON3BOANTENBHOCTL CKBAXKMHbI, MPU KOTOPOI obecneunsaeTca
AnvTenbHas n apPpeKTnBHasA paboTa BOAONOHU3UTEIbHOW CKBAXKMHbI C Y4ETOM NPOHMLLAEMOCTM OCYLLIAeMOA
NopoAbl U KOHCTPYKTMBHbIX NapaMeTPOB CKBaXKMHbI, AOMYCKAeTca onpeaenaTb No amnupuyeckon popmyne

ap = 40011, Vk (A.13)
A.16 MNpu pacyeTe BOAOMNOHN3UTENbHbIX CKBAXKMH, NpeABapuTeNbHO 334aBaAch X NnapameTpamm (rny6uHon,

ANaMETPOM U ANIMHOWM CMOYEHHOM YacTn GUAbTPa) U PYKOBOACTBYACH OMbITHLIMU AAHHBIMW, @ NPU UX
oTcyTcTBMM - popmynoit (A.13), HeobxoaMMO onpeaeanTb NPOU3BOANTENLHOCTL OAHOM CKBaXKUHbI. Mcxoaa

13 NPOM3BOAMTE/NIbHOCTM OAHOM CKBAXKMHbI M 06LLEro NPUTOKA NOA3EMHbIX BOZ K BOAOMNOHU3UTENbHOM
CUCTEME, HAMEYAKOT YNCNO CKBAXKMH M UX PACMIONOKEHWE, MPUHMMAA Ha KaXKAYto UX HUX MPUMEPHO PaBHYH
Harpysky. Mpu 3Tom He06X0AMMO NPUHMMATb BO BHUMaHME 0COBEHHOCTM rMAPOreonorMYecknx ycioBsmi, a
TaKXe yMeHblUeHMe C TeYeHUEeM BPEMEHM MPOU3BOAUTENLHOCTU CKBaXKMH MO Mmepe CPaboTKM ypoBHe
NnoA3eMHbIX BOA, U B pe3ybTaTte NpoLeccos KoNbMaTalmm, KOPPo3UnM U XMMUYECKOTo 3apacTaHna GUAbTPOB.

A.l17 I'IpM NMPUHATDBIX PaCnoONI0KEHNUN U NMPOU3BOOANTENNBHOCTU CKBAaXXUH HEO6XOAMMO npoBepuUTb BETNYUHDI
NMOHNXXeHUA YPOBHA NOA3eMHbIX BOA, B PACYETHbIX TOYKAaX Ha INHNUUN BOAOMOHU3NUTE/IbHbLIX CKBAaXXWH U B CaMUX
CKBa*XMHaxX.

MOHMKEHUA B PACYETHbIX TOYKAX MPU KOHTYPHbIX U JIMHENHbIX BOAONOHU3UTE/IbHBIX CUCTEMAX cienyeT
BbIYNCNATb UCXOAA U3 3HAYEHUI PYHKLUMM NOHMKeHMA @, onpeaensembix No dopmynam cxem 1 1 2 Tabanubl
A.1 n dopmyne (A.1) npn HaNOPHOM NOTOKE -HEMOCPEeACTBEHHO, Npu 6e3HanopHOM - Noc/ie NOACTaHOBKM B

dopmysny (A.1)
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_2H-S5

) (A.14)
2

A.18 MoHMKeHe YPOBHSA NoA3EeMHbIX BOA, Ha JIMHUU CKBaXXWH onpeaenseTtca no ¢opmyne (A.1) no
3HaYEHUAM @ NPU Xcs = I ANA KOHTYPHBIX U Xcs = 0 AN1A IMHENHBIX CUCTEM.

CBA3b MeXK Ay NOHUMKEHUAMM YPOBHEN BOAbI B COBEPLUEHHbIX CKBaXXMHAX WU HA UX IMHUK ANA HAaNnOPHOro
NOTOKa BblparkaeTcsa dopmynol

S,= S, + 2o

o Din (A.15)

CBA3b MeX Ay YPOBHAMMU BO/ibl B COBEPLLEHHbIX CKBaXKMHAX U Ha UX IMHUK A1A 6e3HanopHOro NoToKa umeet
BUA,

y2 =y - _ (A.16)

OpAvHaTa ypoBHSA BOAbI Ha IMHUU CKBAaXKMH onpeaenseTcs no gopmyne

yi=H-S. (A.17)

Ana COBEpPLEHHbIX CKBaXXWUH NOKa3aTe/ib BHYTPEHHETIO d)MJ'IpraLI,VIOHHOI'O conpoTtmnBneHnA

Opn = O (A.18)

1 5
D =—1In

. (A.19)
€ 2m 2mn,

[nAa HecoBepLIEeHHbIX N0 CTENEHU BCKPbITUA BOAOHOCHOTO C/I0A CKBAXKMH NOKa3aTelb BHYTPEHHero
d)MJ'IpraLI,VIOHHOI'O conpoTtmnBneHnA C ydeTtom AONOSTHUTENIbHOTO TMAPOANHAMNYECKOTO CONPOTUBIEHUNA U3-3a
HEeMNOJZIHOIo BCKPbITUA BOAOHOCHOIO C/N0A onpeaenAaeTca no d)opN\yne

¢imp = (pc + (pcom, (A.ZO)
B HAaNOpPHbIX YCNOBUAX
h—1 l
@ =—7Lin|L-z] A.21
Com 2?1- lf Th ( )

roe € onpegensercs no rpaduKy pucyHKka A.3.

B 6e3HanopHbIx ycnosuax B dopmyne (A.21) v npu onpeaeneHmMmn 3HaYeHun € No rpadpuky pucyHka A.3
cneayeT BMECTO 3Ha4YeHus lf noAcTaBnATb by U BMECTO 3HaYeHus h NoACTaBAATb Yh.

Mpw pacyeTe cUCTEM M3 HECOBEPLLEHHbIX CKBa*KMH B dpopmybl (A.15) 1 (A.16) cnegyeT BMecTo 3HaYeHus @;,
noAcTaBAATb @jmp.

A.19 MNpwu BbIBPAHHBIX YMC/E, PACYETHOW NPOU3BOAMUTENBHOCTU U PACMONOKEHUW BOAOMNOHU3UTENbHBIX
CKBaKMH rpynnoBoii CUCTEMbI CedyeT NPOBEPUTb AOCTUKEHME TPebyeMOro NOHUMKEHNA YPOBHA NOA3EMHbIX
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BOA, B paCyYeTHbIX TOYKaxX N B CAMUX CKBa*XUHaX nyTem CyMMUPOBaHUA AE‘I\;ICTBMI‘;I Ka)-KLI,Oﬁ CKBa*XWUHbI B
OoTAEe/IbHOCTU!

1
= — E _f A.22
5 kh Q'hzfz' ( )

3HaueHnn GYHKLMI NOHUKEHUA AR PACYETHbLIX TOUYEK BHE CKBAXXMHbI onpeaensatoTcs no ¢opmynam 1abamubl
A.6, a B COBEPLUEHHO CKBa*KNHe OT ee COBCTBEHHOro AeCTBUA - Mo popmyne

_ Ta
fr =0,159ln—, (A.23)
Ty

7] ’
\‘ o) .
dh h\“ - "l

1 h=0,5 T 1.4
L2 et bt Ith=04 1.2
¥ 4 i =
os AT Ao
¥ i o - . l] R‘
B ] A1 1 =01 1
0.6 ::?"jt 0 1A P&w T Ot 0.6
{]1-4 i k={ 0!-4
'U'-uz F C
Jiis i 0
02 [t 4 0,2
—'ﬂ,“ o I 0.4
01020304 XL 010203040506070809 4
h E

a, 6 - cxembl HECOBEPLUEHHbIX CKBA*KMH B HAaNOpPHOM M 6e3HanopHoOM naacrax;
8, 2 - rpaduKM anA onpeseneHus €

PucyHok A.3 - K pacueTty conpoTuBAEHUA CKBaXKUH
Ha rMapoNoruyecKkoe HecoBepLLUEHCTBO

Mpw pacyeTe cUCTEM M3 HECOBEPLLEHHbIX CKBa*KMH Nno popmynam (A.21) - (A.23) 3HayeHne GyHKLMKU
NOHUXKEHUA Pimp BXOAWUT B BbIPaXKEHNE PacyeTHOro PagmMyca rhe, COBEPLIEHHOW CKBAXKUHbI, SKBUBASIEHTHOM
no Aebuty AeicTBUTENbHON HECOBEPLLEHHOM CKBaXKUHE:

Ihe = Qrp; QL = @2MP, (A.24)

PacyeT Npon3BOAMTCA KaK AN COBEPLUEHHbIX CKBAXKMH C NOACTaHOBKOW B popmyy (A.23) BMeCTO ry
BE/IMYMHbI PACYETHOro pPaanyca re.
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A.20 OKoHYaTenbHasA rNybMHa CKBAXKMH U FNyBUHA NOrPY»KEHUA CKBAXKMHHOIO HAacoCa, a TaKXe AMameTp U
AAvHa dUNbTpa YCTaHaBAMBAKOTCA Ha OCHOBAHUKM onpeaesieHHbIX Mo A.18 1 A.19 NOHUKEHUN U OTMETOK
YPOBHeW BOAbI B CAMMUX CKBAXKMHAX.

[na pAnTenbHOro CpoKa cnykbbl GUALTP, KaK NPaBMIO, CaeayeT Pacnonaratb HUXKe YPOBHS BOAbI B
CKBaXkuHe. Mpwn cooTBeTCTBYIOLLLEM 0OOCHOBAHMM AONYCKAETCA UCMO/Ib30BaTbh BOAOMNOHMU3NUTENbHbIE
CKBaYXMHbl C HE3ATOMN/IEHHBIM UABTPOM, HANPUMEP, HA KOHEYHOM 3Tane NPU NOHUXKEHUN YPOBHA BOAbI A0
BOZOYyNopa. B aTom cayyae npu onpegeneHumn gnHol encTBytolel (CMoYeHHOM) YyacTu puabTpa ciegyet
YUYUTbIBATb BbICOTY BblCayMBaHMUA, ONPeeAtoLLY0 YPOBEHDb BOAbI 32 CKBAXKMHOW, U BbIYUCAATL OJINHY
[eNncTByloLWwen YacTn HesaTonaeHHoro duabTpa Iy, m:

[A/1A COBEPLUEHHbIX CKBAXKMH - No popmye

|| Jarlk L -
if = 1,68 —— —051 | —+¥5:, (A.25)
| ™ k

N

ON1A HeCOBEpPLIEHHbIX CKBaXKMH B dopmyay (A.25) BMecTo TedeHUsA BeNYUHbI yh, CheayeT NnoacTaBaaTh by.

u
'D,E - - ¥ - ]

0,7

0.6 T | &

L=
u
=
.

0.5 =

G 4 e e o ] —rrr]n.I“- \ 'n‘-z

L]

0,3

0.2

0.1

il
-

0,18 ™

PucyHok A.4 - Tpaduku dyHKumii O(u, v) n O4(u, v)
Pacuet Tpy6uaTbiX M rafiepeiiHblX gpeHarkei

A.21 MNMpw NpUHATOM ry6MHE 3a10KEeHNA KONbLEBOro APeHaka NPUTOK NOA3EMHbIX BOA K HeMy cneayet
BbluMCAATb No popmyne (A.1) u popmynam cxem 3 u 4 Tabnaumubl A.1.

OTO }Ke 3HaYeHue BeSINYUHDI NPUTOKa cheayet NnpuHMMmaTb Npn onpegeneHnmn NnoOHUXeHnA ypOBHEVI
noAa3emHbIX BoA, cornacHo A.18 B TOUKax, ABNAOWMXCA BHELHNUMM NO OTHOLLEHMUIO K KOHTYPY ApP€E€HaXa.
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A.22 MNoHU¥KeHMe YPOBHA NOA3EMHbIX BOA, B LLEHTPE KONbLEBOro APeHaxka Npu 3a4aHHol rnybuHe ero
3a/10}KeHWs, a TaKKe Tpebyemyto rybunHy 3a710KeHUsA KObLEBOTO ApeHarka Npw 3aaHHOM NOHUKEHUN B
€ro LeHTpe ceayeT onpeaensiTb U3 ypaBHeHUA

O i R R o k) [

Vi ¥, ¥V, TV

1 <1 1 S0 L < L

Ons cxembl 3 Tabaunubl A.1 y; = h; ans cxembl 4 Tol e Tabnmubl y, = H - S;;

T T s Ty
(D) =0n (D)= () o
¥ W M1 ¥

. E)
1(}T)a ?9:( N M‘F‘a

)
3HayeHns GyHKUMM 1Y onpepenstoTcA COOTBETCTBEHHO MO rpaduKam pUCyHKa

A.>.

YpaBHeHue (27) cnegyeT pewatb noabopom uam rpadpuyeckm.

Tabnunuya A.6
PacueTHana cxema PacuyeTHasa dopmyna
Cxema 1 | z .1
XraXs n -
It += 7 —xk—n +1j
A " ‘
f=013%n
Xn
B cnoe ¢ KpyroBbiMm KOHTYPOM NUTAHUA
Cxema 2 fall — 4l v+ 22
F=0159m—2 > "
Th

B nonyorpaHnyeHHOM c/ioe (C O4HUM KOHTYPOM MUTaHMA) | X UMeeT NON0XKUTE/IbHbIe 3HaUYeHNA, ecim Touka M
Haxo4MUTCA MeXAY CKBa*KMHOM M 061acTbio NUTaHMA
1 - CKBaXKMHa; 2 - 06/1aCTb NUTAHUA

Cxema 3 fzﬂ(i:ﬂ-ﬂ+z]_a(i:i)
b b boe B
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< 1"]—"-"-'
._-_t
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B I'IOJ'IOC006pa3HOM cnoe C AByMA KOHTYPamMu NUTaHUA

1 - cKBaXMHa; 2 - 06nacTb NUTaHMA
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z 20, —=
yP="T"I/HIH T =

X
u=_—; EE—
be bee be

dyHKuma O(u, v) onpegensetcs no rpapukam pucyHka A.4

Cxema 4

B cnoe mexkay 0b1acTbio NUTaHUA U HENPOHULLAEMOM
rpaHuLen

1 - cKBaXMHa; 2 - 061acTb NUTaHMA

f=o (.r {h+zJ o xr =
= —; + (—.—J
Plbe' ba by by
x gtz ly—=

u=—;r= P HIH ¥ =
ba bet ber

dyHKUMA O1(u, v) onpepenseTca no rpadmMKam puUcyHKa
A4
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(55)

a—@y(u); 6~ pa{u); o — gy(u)

PucyHok A.5 - TpaduKku GyHKLMIA

A.23 MNpw 3a8aHHOMN rNybMHe 33a10XKeHNA IMHENHOTO ApeHarka NPUTOK NoA3EMHbIX BOA, K HeMy cieayeT
onpeaensatb no popmyne (A.1) n dopmynam cxem 5 n 6 Tabanupl A.1, a ypoBeHb NOA3EMHbIX BOZ B TOYKAX Ha
PacCTOAHMM X OT OCU IMHEMHOTO APeHaXa - No yKaszaHMAM A.17 ucxoaa ns BeNIMYMHbLI NPUTOKA,

BbluncaieHHOM no ¢popmyne (A.11).

A.24 MNpw 3agaHHOM TpebyeMOoM NOHUKEHMM B TOUKE Ha PACcCTOAHMM X OT OCU IMHEWHOTO ApeHaxa cneayet
BHavane onpeaennTb NPUTOK NOA3EMHbIX BOA K Hemy no ¢opmyne (A.1) n dopmynam cxemol 2 Tabamupl A.1,
3aTem, Ucnonb3ysa Gopmysibl cxem 5 1 6 Tol Xe Tabaumubl, onpeaenuTb Noabopom HeobXoAMMYIO TNYBUHY

3a/10KeHUA IMHENHOro ApeHaKa.

A.25 bykBeHHble 0603Ha4YeHus, Bxogsuwme B GopMybl, NPUBEAEHDI B NPUIOKEHUN B.
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MpoeKTupoBaHue BOAONOHU3UTE/IbHbIX yCTpOﬁCTB
BoaonoHusuTtenbHblE U Ha6I'IIOAaTEI'IbeIe CKBaXXHUHbI

6.1 Ons onpeneneHns KOHCTPYKLMM BOAOMOHU3UTENbHbIX CKBAXKMH B NMPOEKTE A0/KHbI ObITb BbIOPaHbI
cnocob bypeHua n Tpebyemoe KpenseHne ckBaxKMH obcagHbiMKn Tpybamu.

JonyckaeTca npesycMmatpusaTb bypeHue CKBaXKMH C IIMHUCTOM NPOMBIBKOM B Npesenax HeApeHNpyemblx
C/I0€B, a TaKKe B Npeenax ApeHNpPYeMbIX BOLOHOCHbBIX C/IOEB B TEX C/Ty4asX, KOr4a ONbITHbIM MyTem
AOKasaHa 30 $EKTUBHOCTb NOC/eAyoWen Pasr/IMHN3ALNN CKBAXKWH.

OunameTp bypeHuns cKBa*KMH nog, GUAbTPOBYLO KOJIOHHY CieayeT NPUHUMATb NO HAPYKHOMY ANAMETPY
npeaycMOTPEHHOM NpoeKkTom duabTpytoweit obebInKu.

B KonoHHax o6cagHbIX TPy6, NpesyCMOTPEHHbIX Ha NepUog, SKCNNyaTaL MM CKBAXKMH, BEPXHUN 06pe3 Karkaom
ocTatowenca obcagHomn Tpybbl AOMKEH ObITb Bbile balwMaKa npeablayLeit Tpybbl He MeHee YemM Ha 3 M Npu
rnybuHe ckBaxkMHbl A0 50 M He meHee Yem Ha 5 M - npu 6onblueln rnybuHe cKkBaXKMHbI; KONbLLEBOW 3a30p
Mexay Tpybamum fonkeH 6biTb 3aLLeMEHTUPOBAH (TaK e, Kak Bce 3aTpybHOe NpoCTPaHCTBO OCTatoLLenca
Tpy6bl) UM 3aaeN1aH calbHUKOBOW HabUBKOA.

MpY NPOEKTUPOBaHUN BOAONOHU3UTE/IbHBIX CKBAXKMH B NOA3EMHbIX BbIpaboTKax ciedyeT npeaycmaTpusaTth
nx bypeHue C NPUMEHEHNEM YCTPOMCTBA, MCK/IOYAIOLLEro NPOPbLIB NOA3EMHbIX BOA, B BbIPabOTKN. B MArKmnx
nopoZax nNpu COOTBETCTBYHOLLEM 060CHOBAHMM A0MYCKAETCA NpesyCcMaTpuBaTb YCTPOMCTBO
CaMOM3/IMBAIOLLMXCA CKBAXKMH M3 NOA3EMHbIX BbIPabOTOK NyTem 3abMBKKU MK 3a4aBAMBaHUA GUNLTPOBOM
KOJIOHHbI Ha Tpebyemyto rnyouHy.

6.2 15 BOAONOHU3NTENbHBIX CKBAXKUH CeayeT npeaycMaTpuBaTth TpybuaTble, KApKacHO-CTEPIKHEBbIE,
rpaBUTALLMOHHbIE, KOP3UHYATbIE, KOXKYXOBble U 6104YHbIE GUNBLTPbI UM NPOEKTUPOBATL BOAONPUEMHYIO
4YacTb CKBaXXMHbI 6€3 YCTaHOBKM B HEN PUNLTPOB Ucxoan 13 TpeboBaHMin Tabaunubl b.1.

Kaxkpoe d)MﬂprOBoe 3BEHO A0/1XKHO MMeTb NaCcnopT 3aBOJa-NU3rotosnTeNAa C ykadaHMeMm BCEX ero
TEXHUYECKUX AaHHbIX.

Mpy HEBO3MOXKHOCTM NOJIyYeHMA GUALTPOB 3aBOACKOIO M3rOTOBIEHUA Ha HUX AOKEH ObITb BblAaH
cneunanbHbli NPOEKT, pa3paboTaHHbI NPOEKTHON opraHu3aumen.

dunbTpbl A0NKHBI 06134aTb AOCTaTOYHOM NMPOYHOCTLIO, 0BecneunBatoLelt X HopMasabHyo paboTy B
CKBaKMHE, a TaK¥Ke COXPaHHOCTb NPYU MOHTa)Ke U TPaHCNOPTUPOBaHUK. [IPOeKTMPOBaTL UX CAeayeT B
aHTUKOPPO3MOHHOM UCMOSTHEHWUM.

CoegunHeHne pUNLTPOBLIX 3BEHbEB MeXKAY COO0M, a TaKXKe C OTCTOMHMKOM U HaadUNAbTPOBbIMU Tpybamm
[OJIKHO BbITb, KaK NPaBuNo, pe3bboBbIM.

B.3 Mepdopaumio Tpyb cneayeT npeaycMaTpmBaTb B BUAE KPYI/IbIX OTBEPCTUI UM Wwenei. BogonpuemHblie
NOKPbITUA TPYBUATbIX U KAaPKAaCHO-CTePKHEBbLIX GUALTPOB CAeAyeT BbINOAHATL MPOBOOYHbLIMW, HABUTBIMU MO
CNMPam ¢ 3a4aHHbIM NOCTOAHHbIM LIAroM, CETYaTbIMMN UAKN U3 MPOCEYHOTO CTasIbHOrO /INCTA C PA3/IMYHbIMK

TMNamu nepdopaumm («KMOCTOM», KPYr/bIMU OTBEPCTUAMM, LLENSAMN U T.4.).

6.4 CKBa*KHOCTb HOKOBOM NOBEPXHOCTM TPYOUaTbIX PUABTPOB A0NKHA ObITb NOpAAKa 18 - 25 %,
BOAOMNPUEMHOTO NOKPBITUS M3 MPOBOJIOYHON OBMOTKM UM MPOCEYHOTO NUCTa -nopagKa 30 - 60 %.
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Pasmep npoxogHbIX OTBEPCTUIA BOAONPUEMHOIO MOKPLITUSA, @ NMPU €ro OTCYyTCTBUU-OTBEPCTUIN UM LWenei
dnnbTpa AoNKEH ObITb paBeH cpegHeMy AnameTpy YacTul, dimi NpUAeratowen nopoabl UM 06CbINKu.

6.5 B kauecTBe maTtepurana 06¢cbinkn GUALTPOB caeayeT NPUMEHATb OTMbITbIN NECOK U rpaBuii MU NecYaHo-
rpaBUiAHbIE CMECH, A TaKKe NPOAYKTbl AP0HAEHNA N3BEPKEHHbIX MAM NPOYHbIX OCaZ0YHbIX NOPOL C
yaenbHbiM Becom He meHee 20 KH/m3 (2 T¢/m3) n BpemMeHHbIM conpoTuBaeHMem cxKaTuio He meHee 60 MMMa.

Martepuan o06CbInKu A0aKeH BbiTb MAOTHbIM, HEPACTBOPUMbIM B BOAe, CBOHOAHbLIM OT CO/IEBbIX MPUMECEN.

B.6 M'paHynOMeTpPUYECKMIA COCTAB NecYaHO-rPaBUIMHOM 0BCBIMNKM, YACNO0 C/IOEB M UX TONLLMHY creayeT
noabdupaTb Ucxoas M3 TpeboBaHMn Tabamupl b.2.

YKnaaKy o6cbinku cnegyeT NpeaycMaTpmeaTh Ha 2 - 10 M Bbile BepXHEel KPOMKM GUAbTPA B 3aBUCUMOCTH OT
rNy6UHbI CKBaXKMHbI U BbICOTbI YY4aCTKa GUIbTPOBOM KOJIOHHbI, NePEeKPbIBAEMOro 06CbINKOM.

6.7 MecyaHo-rpaBuitHble 06CHIMKM YLUMPEHHOTO KOHTYPa A0NyCcKaeTcA NpeaycMaTpuUBaTh B MEKMX NecKax B
BOAOMOHM3UTE/bHbIX CKBAXKMHaX, BypeHne KOTopbIX NPOeKTUPYeTCA yAapHO-KaHaTHbIM crnocobom.

OAHOCN0VHY0 0BCbINKY YWMPEHHOTro KOHTYPa pa3peLlaeTca NPOeKTUPOBaTh C y4ETOM YCTPOMCTBA ee OgHUM
n3 cneayrowmx cnocobos:

NPOKaYKOM CKBaXKMHbI 3pIMGTOM C 0AHOBPEMEHHOM YKNAAKOW NecyaHo-rpaBUIMHOTO maTepuana u
noabeMom 06cagHON KONOHHbI;

norpyskeHnem GUAbTPOB C KOHYCOM;
C MOMOLLLbIO BCMIOMOTaTEe/IbHbIX CKBAXKMH;
npumeHeHnem gaa bypeHus pacwmpuTenei.

5.8 B KOHCTPYKLMM BOAOMNOHM3UTENbHOM CKBAXKMHbI A0/KHA BbITb NpegycMmoTpeHa ¢puabTPOBasA KOMOHHaA,
COCTOALWAA U3 IYXMX TPY6, NepeKpbIBAOLMNX HEYCTOMUYMBBIE, HE OTAAtoWMeE BOAY C0U, GUNLTPOBLIX
3BEHbEB, Or0JI0BKA M NPY HEOBXOANUMOCTU - OTCTOMHMKA MK BbINyCKa. [MameTp puabTPOBOM KOIOHHDI
OONXKEH yA0BNEeTBOPATL TPe60oBaHNAM MOHTaXKa M IeMOHTaXKa NorpyKaemoro B Hee o60pyaoBaHus, B
YaCTHOCTM HAcOCOB (eC/M OHWU NPeLYCMOTPEHbI MPOEKTHOM AOKYMeHTaLuMel) U NpMbopoB., a TaKkKe Nponycka
pacyeTHOro pacxoaa Boasl.

®dunbTpsl (cornacHo Tabanue b.1) HeobxoAMMO NpeaycMaTPUBaTb B KaXKA0M BOAOHOCHOM FOPU30HTE, U3
KoToporo TpebyeTca oT60p BOAbI, @ TaKXKe B 30He BOAOMNOMNOWEHMA. Y1NCNo 3BeHbeB GUALTPOB
YCTaHaB/MBAETCA PACYETOM.

OTCTOMHUK AO0J/IKEH 6bITb npeaycMoTpeEH B Ka)KAOﬁ CKBaXXnHe, B KOTOpOﬁ BO3MOXHO oCedaHune 4actuy,
rpyHta. JavHy OTCTOMHMKA cneayet Ha3dHa4dyaTb B 3aBUCUMMOCTU OT KO/IMYeCTBa OXXNAaeMbIX OCaAKOB YaCTUL,
roOpHbIX MoOpoAa, HO HE MeHee 2 M.

Tabnuuya b.1
BVILI| BOLI,OFIpMEMHOl:i YaCTu CKBa>XWH O6bnactb npumeHeHnA
1 CKBaXXuHbI, He 06opyaoBaHHble PUALTPOM MpoYyHble TpeLWMHOBaTbIEe CKa/IbHble NOPOAbI, B Npeaenax KoTopbixX
HET ONaCHOCTU BblBa/10B U1 BbIHOCa 3a/1MBatOLLEro TpeLwnHbl
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MaTepuana B NONOCTb CKBAXKMHbI, NPW PACMNOIOKEHUM
CKBAYKMHHOTIO HAacOCa BbllWe He3aKpenaeHHOM YacTu CKBaXKUHbI
NN B CKBA*KNHe, paboTatoLLel 6e3 Hacoca; CKBaXKMHbI C
YLUMPEHHOM BOAONPMEMHOMN NONOCTbIO, 06pa30BaHHOM B
pe3ynbTaTe BblIHOCA NOPOAbI U3 BOAOHOCHOIO rOPU30HTA

2 TpybuaTtblie puUnbTPbI - TPYObI C KPYraon nam
LeneBoi nepoopaunenn 6e3 obebINKkU
BOZONPUEMHOrO NOKPbITUSA

TpelwmHoBaTble CKaibHble U KPYNHOO610MOYHbIe MOPOAbI NPU
OTCYTCTBMM ONACHOCTU BbIHOCA FPYHTOBOrO MaTepMana us TpeLuH;
Npu Hagnexalwem 060CHOBaHUU - FPABENUCTbIE FPYHTbI

3 TpybuaTble PuAbTPbI C BOSONPUEMHBIM
NOKPbLITUEM M3 MPOBOJIOYHOM OOMOTKM,
LITAMNOBAHHOIO INCTa C OTBEPCTUAMM UAN CETKM, A
TaK»Ke PUNbTPbI U3 WITAMNOBAHHOIO /iucTa be3
OMOpPHOro KapKaca, 6e3 o6cbInKku

Mpw Hagnexawem o60CHOBAHMM - KPYMHbIE U FPAaBENUCTbIE MECKY,
KPYNHOO6/10MOYHbIE U TPELLMHOBATbIE CKa/bHble MOPOAbI NPU
OTCYTCTBMM ONACHOCTM BbIHOCA NECYAHOr0 MATEPMANA B CKBAXKUHY

4 To ke, C NnecyaHo-rpaBUMHOM 06CbINKOM

Mecku n gpyrue ropHble NOPOLbl NPU ONACHOCTU BbIHOCA MESTKUX
4aCTUL, B CKBAXKUHY

5 KapKacHo-cTeprKHeBble GUALTPLI C
BOAOMPUEMHBIM NOKPbLITMEM MO NO3. 3

Mo nos. 3 npn ycnoBMM PacNoNOXKeHMA CKBAaXXMHHOIO Hacoca Hag,
C])MJ'IprOM, a TaKXe B CKBaXXUHax, pa60Tarom,V|x 6e3 Hacoca

6 To e, C necyaHo-rpaBUIMHON 06CbINKOM

Mo nos. 4 B ycnoBUAX PACNOIOXKEHMA CKBAXXMHHOIO Hacoca Hag,
C])MJ'IprOM, a TaKXe B CKBaXXUHaX, pa60Tarom,V|x 6e3 HacocoB

7 TpaBUTaLMOHHbIE GUABTPbLI KOJOKOABHOIO UK
30HTUYHOrO TMNa

Mecku cpegHel KpynHOCTH

8 Kop3unHYaTble 1 KoXKyXoBble GUbTPBLI

YcnoBusa, B KOTOPbIX, coriiacHo TpeboBaHuamM Tabanubl 6.2,
HeobxoAnMa ABYXCNOMHanA 0b6CbINKa U B KOTOPbLIX CO34aHUI0
06CbINKM HeNnocpeacTBEHHbIM NOrPY»KEHWEM B CKBAXKMHY Mecka u
rpaBusA NPenATCTBYIOT HAaNOPHbIe BOAbI

9 B104HbIE PUNLTPDI

KpynHble Necku 1 rpaBMinHO-raNeYHMKOBbIE OT/I0MKEHMUSA MPK
OTCYTCTBUM B NOA3EMHDBIX BOAAX KOIbMATUPYHOLLMX XMMUNYECKUX
0bpasoBaHuin

NMpumeyvyaHuna

HEO6XOAVIMOI'0 CpPOKa C}'IY)'K6bI CKBaXWHbI.

1 MprumeHeHne GunbTPOB 6e3 0B6CbINKK JOMYCKAETCA, €C/IM BO3MOMKHbIE MPU 3TOM 0BPYLIEHUA FOPHBIX NOPOA He
BbI3bIBAIOT OC/IOKHEHUA Ha NPUEratoLLEeN TePPUTOPUN.

2 B NpOeKTHOM AOKYMEHTaLMn AoNycKaeTca npeaycmaTpmBaTb UCNOb30BaHKE A/1A GUAbTPOB BOLONOHU3UTENbHbIX
CKBAYKMH BOJIOKHUCTbIX MaTepUanoB, CUHTETUYECKUX TKAHEN U APYrMX MaTepuanos, OTBEYaKLWMX TpeboBaHUAM

3 Kak npuBuno, cnegyet npeaycmaTpmeaTb GUAbTPbI 3aBOLCKOrO M3roTOBNEHMA.

Tabnnuya 6.2

MapameTpbl 06CbINKK
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CoOTHOLLEHME 3HAYEHUIT CpeaHNX AMaMeTPOB YacTUL, maTepumana, 5 Gime  Gzmr  Game 10
npuaeratoLLEero K nopoae caoa obCbINKK 1 camoii NopoAbl UM NocaeayoWwero Tdgme  Gyme Gzme

M NpeablayLLero caoes 06CbInku

Pa3HO3epHUCTOCTb MaTepuana KaxKaoro cnos 06CbINKK npu ee YCTDOVICTBEZ

rmAapaBANYECcKMM CnocoboM NN YKNALKON B KOMKYX d; -5
l:'[:r.;" B
nyTem cbpoca no 3a3opy mexay GUAbTPOM U CTEHKAMM CKBAXKMUHbI i -
t:g:r.f B
ToNWMHA O4HOro cnos 06CbINKN GUNbTPa BOLOMNOHUIUTEIbHOM CKBAXKMUHbI tfm = 30dsup M tim = 0,25dfi

MpumeyaHue - Npun nepeceyeHnn GUNLTPOM HECKONIbKUX BOLOHOCHBIX C/I0EB UM NPOCNOEK FPYHTOB Pa3/IMYHbIX
HaMMeHOBaHWI U BUA0B, MaTepMan O4HOCIOMHOM 06CbINKK cneayeT noabupaTtb NO HAMMEHbLIEMY 3HAYEHWUIO dg mt
onpeaeneHHoOMy Npu rpaHyI0MeTPUYECKOM aHaM3e Bcex 0TObpaHHbIX 06pasLLoB Nopoabl, HO ¢ cobatoaeHnem ana
KaXKA0ro nepecekaemoro cnos ycnoBus dime > dgmt. ECM 3HaU€HWA dg,mt Pa3/INYHBIX BOLOHOCHbBIX C/I0EB HAaCTO/IbKO
OT/INYAIOTCA MeXKAY COBOM, YTO 3TO YCOBME HEBBINOJIHUMO, TO C/leayeT npeaycmMmaTpmBaTb O4HOCAONHYO 06CbINKY C
PasIMYHBIMU 3HAYEHUAMM d1,mt NO BbICOTE GUNBTPA UAN ABYXCNOMNHY!O.

6.9 [1na OTKauykn BOAbl U3 BOAOMOHM3UTENbHbLIX CKBAXKUH, KaK npasunno, chegyert npegycmaTtpuBaTb
CKBa*XUHHbIE€ HACOChbI.

Mpun Hagnexawem obocHOBaHUM AO0NYCKaeTCA NPOEeKTUpPoBaTb o6opyp,OBaHv1e BOAOMOHU3UTENBHbIX
CKBaXXVH 3p}'IM¢)TaMM, rmaposneBaTopamm, NnopwHeEBbIMKU HaCoOCaMM.

LNAa OTKaUKM XMMUYECKU aKTUBHbIX U TEPMabHbIX BOA HAaCOCbl CeayeTt NPpUMeHATb B XMMUYECKU- U
TepMOCTOl\/‘IKOM NCNONTHEHUNAX.

Mpy pasmeLLeHUN B CKBAXKMHE HACOCA C NOTPYXKHbIM 3/1IeKTpOoABUraTeNIeM HUXKe GUAbTpa cneayet
npeaycmaTpuBaTh YCTPOWCTBO B BUAE OTKPLITOrO CHU3Y KOXKYyXa A/1A 06TeKaHUA (C LeNblo OXNaxaeHus)
3/1eKTpoABuraTens oTKayMBaemol BOA40N, eC/IN TaKoe YCTPOMCTBO He NPeAyCMOTPEHO KOHCTPYKLMeR Hacoca.

Nogaya Hacoca npum Tp66yeMOM Hanope AO0J/1XKHa COOTBETCTBOBATb MPOU3BOANTENIbHOCTU CKBaXXWUHbI.

5.10 CKkBarkMHbl, 060pyA0BaHHbIE HACOCOM, AONXKHbI 6bITb CHabKeHbl MaHOMETPOM, 3a[iBUMKKOMN, 06paTHbIM
KNnanaHom, KpaHom gns otéopa npob BoAbl, BOAOMEPHbLIM YCTPOWCTBOM, Nbe30MeTPpaMu AN AaTYMKaMKU ANA
3amMepoB ypoBHel Boabl B GMALTPOBOMN KOIOHHE 1 B 3aTPYBHOM npocTpaHCTBe (B cuctemax
BO/ZOMOHM3UTENbHbIX CKBaXKMH, paboTaloLWMX B OANHAKOBbIX YC/IOBUAX, AOMNYCKaeTCcA YyCTaHOBKA Nbe3oMeTpPoB
B OQHOWN N3 AECATU CKBaXKMH).

Mpu oTcyTcTBUKM HeobxogumocTu B duabTpe (cornacHo Tabauue b.1) cnegyeT npeaycMmatpuBaTb KpenaeHue
CKBaKMHbI ITlyXOM TPy6OI OT MOBEPXHOCTM A0 rNybMHbI HE MeHee Yem Ha 2 M HUMKe Hacoca.

5.11 Mpu NPOEKTUPOBAHUM INEKTPOCHAOKEHMA CKBAXKMHHbIX HACOCOB He0bXxoaMMO cobtoaaTb TpeboBaHMA
[22]. No HapeKHOCTWN 31EeKTPOCHABKEHMA CKBAXKMHHbIE HACcOCbl OTHOCATCA Ko |l KaTeropuu.

dneKTpocHabKeHNe CKBaXKMHHbIX HACOCOB CNeayeT NpeayCcMaTPMBaTh OT CAMOCTOSATE/IbHbLIX TMHUIA
aneKTponepeaayn.
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5.12 na HacOCHbIX YCTAaHOBOK BOAOMOHMU3UTENbHbIX CKBAaXKMH, KaK NpaBuo, cieayeT npeaycMatpmusaTthb
aBTOMaTU3auUMIo paboTbl 060pPyA0BaHMA B 3aBUCUMMOCTH OT YPOBHA BOZAbI B CKBaXKMHAX C CUrHanM3aumei oo
aBapUNHOM OTKNOYEHWNM Ha AMCNETYEPCKMI NYHKT, NPU HEOBX0AMMOCTM NePUOANYECKOTO BKAKOUYEHMUA U
OTKNHOUYEHMA HACOCOB - ANCTAHLUMOHHOE ynpasaeHue.

6.13 BbInycK U3 CKBO3HOM COPOCHOM CKBaXKMHbI (CKBO3HOrO GMAbTPA) fONKEH ObITb 060PYA0BaAH 3a4BUKKOM
N MaHOMETPOM.

6.14 B npoeKTe CaMOMN3IMBAIOLLLEMNCA CKBAXKMHbI SO/IKHbI ObITb NPeaycMoTPeHbl MeponpUATUAA NPOTUB
NpPopbIBOB MO 3aTpybHOMY (33 GMABLTPOBOIN KOJIOHHO) NPOCTPAHCTBY.

YcTbe CaMOU3/IMBALOLLLENCA CKBAXKMHbI CNeayeT NPOEKTUPOBATb HUXKE OTMETKM, 0 KOTOpOU TpebyeTca
NMOHWU3UTb YPOBEHb HAaMOPHbIX BoA,. M311B U3 yCcTbA cneayeT npesycMaTpmBaTb B BOAOOTBOAALLME NOTKY,
TpybonpoBoapbl AN CUPOHHBIN KONNEKTOP.

YcTbe caMoM3IMBAKOLWENCA CKBaXKMHbI B 0A3€MHOM BbIpaboTKe A01KHO 6biTb 060pYA0BAHO 3a4BUKKON.

B nyyeBbIX ApEHAXKax CaMOM3/IMBAIOLLMECA CKBAXKMHbI CeyeT NpeAyCMaTPUBATbL BO BCEX CNOAX, B KOTOPbIX
TpebyeTca BoAONOHUKEHNE. YNCNO0 rHess B CTEHKE KO04Ua A0MKHO 6biTb B 1,5 - 2 pasa 6onblue pacyeTHoro
yncna nyyen.

6.15 BaKyyMmHble CKBAXKMHbI CeayeT npeaycmaTpuBaTh C FePMETUYHOMN KPbILWKOM U caslbHUKaMu s
YNOTHEHUS MECT NepeceyeHus C Heli Bcex 3N1eMeHTOB 060pyL0BaHuA, NpegycmaTpmuaaembix 5.10.
BaKyyMHble CKBaXMHbl 40NONHUTENbHO A0/MXHbI 6bITb 060PYA0BaHbI BaKYYMMETPOM, AaTYMKAMMU YPOBHEN U
YCTPOMCTBOM AN1A M3MEPEHNA ANHAMMUYECKOTO YPOBHS.

B NpoeKTHOM AOKYMEHTaUUn HeobxoaMmo NpeaycMaTpuBaTh repmeTn3aumio MyGToBbIX COeaMHEHUT
GUNBTPOBbLIX KONOHH U UX LLEHTPOBKY B CKBaXKMHaX.

[na oTbopa BO3ayxa M3 BAKYYMHbIX CKBaXKMH CaesyeT npeaycMaTpuBaTh YCTAaHOBKY BaKyyMHbIX HAaCOCOB UK
3KEKTOPHbIX YCTPOMICTB. MpKn 3TOM AonycKaeTcAa NPUMEHEHNe CUCTEM, OCHOBaHHbIX Ha UCMO/b30BaHNK
HaCOCHbIX arperaToB SIerKUX UrN0dUAbTPOBbIX YCTAHOBOK BaKyyMHOIO BOAOMOHMMKEHMS.

6.16 Oronosku n HapyXHoe oﬁopyp,OBaHme BOOONMOHU3UTENIbHBIX CKBAaXXUH O0/1KHbl 6bITb 3aliuuieHbl OT
nospexaeHuAa n 3acCopeHuna.

6.17 Mpun ncnonb3oBaHMM OTKAYMBAEMOW BOAbI ANA BOAOCHAOXKEHUA KOHCTPYKLMUA BOAONOHU3UTENbHbIX
CKBaKMH J0JIKHA yA0BAeTBOPATb TpeboBaHmam CM 31.13330.

5.18 B NpoeKTHO AOKYMEHTaL MK caedyeT npeaycMaTpuBaTh pe3eps BOAONOHN3UTE/IbHbBIX CKBAXKMH, B TOM
yncne obopyaoBaHHbIX Hacocamu, B pasmepe 4o 20 % oT ux 06LLero Yncna, onpeaeseHHOro PacyeTom.

5.19 KoHCcTpyKuma HabntoaaTeNbHbIX CKBaXKWH, KaK NPaBuo, AOMKHA BKAOYATb HaAPWUABTPOBbIE TPYObI,
dUNBLTPOBYIO YaCTb U OTCTOMHUK. BHYTPEHHMI AMaMETP KOMOHHbI A0/IKEeH BbiTb TaKUX Pa3mepoB, YTobbI
obecneuymBanncb becnpenaTcTBEHHOE NepemeLLeHNe B ee NOA0CTU U3MEPUTENIbHOM annapaTypbl 1
BbINOJIHEHWE PEMOHTHbIX PaboT. PMNbTP AONYCKAETCA NPUMEHATL TPYHYATOro TMNa € ceT4aTbim
BOZAOMPMEMHBIM NMOKPLITUEM U3 CUHTETUYECKUX MaTepuanoB. OTCTOMHUK Habo4aTENbHOW CKBAMKMHDI
cneayeT BbINOHATb BbICOTOM 2 - 3 M. Oro/1I0BOK CKBaXKMHbI AOIXKEH NOAHUMATLCA Hag, MOBEPXHOCTbIO 3eMN
He MmeHee YeM Ha 0,5 M 1 3aKpbIBaTbCA KPbILKOM C 3aMKOM, @ Y4aCTOK BOKPYF CKBAXKMHbI, Npu
HEOBbX0ANMMOCTU, AOMKEH BbITb OrpaXKaeH.
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Mpwn HEFI’IY6OKOM NONI0XKEHNUN 3amepAeMbIX ypOBHeﬁ noAaseMHbIX BOA B KayecTtBe Ha6mo,u,aTeanb|x CKBaXXVH
AOonNyCKaeTcA UCNOo/1b30BaTb 1erkne MF}'IOCI)VI}'IprbI.

BypeHue HabogaTeNbHbIX CKBaXKMH CeayeT NpeaycmaTpuBaTth, Kak NpaBusio, BpalaTeibHbIM CNocobom.
JonyckaeTca norpyeHve GuUabTPOBOMN KOJOHHBI NyTEM NOAMbIBA.

5.20 B 3aBMCMMOCTM OT re0N0rMUYECKOro paspesa, cnocoba bypeHnsa U KOHCTPYKLMKN CKBaXKMHbI B MPOEKTHOM
AOKYMEHTaLMK cieayeT npeaycmaTpuBaTb 06paboTKy CKBaXKMHbI O4HUM U3 METOL0B (MM HECKONIbKUMM):
rMAPaBANYECKUM, 3/1EKTPOrMAPABANYECKMM, peareHTHbIM, MHEBMOYAAPHbIM, MEXaHUYECKUM,
YN1bTPa3BYKOBbIM, B3PbIBHbIM.

O6paboTKy CKBaXKMHbI C/leayeT Ha3HAYaTb:

nepej BBOAOM B AeACTBUE - B C/Iy4aAX HEOBXOAMMOCTM ee PasrIMHM3aLUN, aKTUBM3aLMUN TPELLUH B
CKa/ibHbIX NOpoAax, 06pa3oBaHNA BOKPYT CKBAXKWHbI eCTEeCTBEHHOTo GUNbTPa NyTEM BbIHOCA MENKMX YacCTuL,
13 OKPYKatoLWMX FOPHbIX NOPoA;

B npouecce pa6OTbI -4epe3 NPoMeXXYTKMU BpeEMEHU, onpeaenAaemble OMNbITHbIMU AaHHbIMU ONA MECTHbIX
rmaporeonornyeckmnx YCHOBMVI;

nepes caavyei CMCTeMbI 3aLLMTbl B IKCMIyaTaUMio - B C/lyyae ee UCMO0/1b30BaHNA B NpoLLecce CTPOUTENbCTBA
rOpHOro NPeanpUATHA.

ApeHaxku

6.21 MnacToBbIV ApeHax Ha OTKOCax OTKPbITbIX BbIPabOTOK cieayeT NPOEKTUPOBATL OAHOCAOMHbBIM. B
KayecTBe GUNLTPYIOWMX MaTeEPMAOB AOMNYyCKAeTCA NpeaycMaTpuBaTh B 3aBUCMMOCTU OT
rPaHyNOMETPUYECKOrO COCTaBa BOLOHOCHbIX MOPOA CPEAHNIN UM KPYMNHbIV NECOK, a TaKKe necyaHo-
rpaBuitHbIE CMECU C KO3PPULMEHTOM Pa3HO3EPHUCTOCTH di/dins He 6onee 20.

BepxHsAA rpaHMLa NNacTOBOrO ApeHaka A0/KHa npeBsbiwaTh He meHee Yyem Ha 0,5 M ypoBeHb BbiCa4MBaHUA

BO/bl Ha OTKOCbI BbIPaboTKKM. TO/LLMHA NAACTOBOrO APeHa)ka A0/XKHa bbiTb He meHee 0,3 m. OTBOA, BOAbI U3

NaacToBOro ApeHaka Ha 0TKoCaxX OTKPbITbIX BbIpaboOTOK OCyLLECTBAAETCA Yepes TpybyaTblii UAU TPaHLWEHbIN
OpeHax.

[na npeaoTspalleHMs NPoOMep3aHna ApeHaKHOM OTCbIMKM NAacTOBOro ApPeHaka U TpybUaTbIX nau
TpaHLIeNHbIX APeH, NOBEPXY NNACTOBOro ApeHarka U MenKo3arnybaeHHbIX APeH cieayeT YKnaableaTb
3aLLMTHbBIN CN0OM rpyHTa. [LonycKaeTcs NnpMMeHeHMe BOAOCTOMKOro yTenautens. Eciv no3BonaioT ycnosus,
APeHbl He0H6X0AMMO 3arnybNATb HUMKE TNYOUHBI NPOMEP3aHUSA TPyHTa.

Mpun Heobxo0AMMOCTM AoNyCKaeTcA NpeyCcMaTpMBaTh NAACTOBbIN APeHaX BHYTPEHHUX OTBa/I0B B Kapbepe
(paspese), ynoxeHHbIN Mo BCel NaolaamM oCHoOBaHUA OTBasla NoO BEPXY CUCTEMATUYECKM PACMOOKEHHbIX
[APeH-KaHaB NIoLWaAbio NONEPEeYHOro CeYeHUA Kaxaon He meHee 0,1 M? ¢ 3anN0NHEHNEM KaMEHHbIM,
webeHoYHbIM MaTepmanom, boem us KeneszobeToHHbIX 6/10KOB, NANUT U T.N. A1A OTBOAA BOAbl BO
BPEMEHHbIE KaHaBbl BAO/1b PPOHTa OTBA/IOB.

MNacToBbIN APEHaXK B OCHOBAHMM COOPYKEHUIA Ha TPELLMHOBATbLIX CKa/IbHbIX M NMOAYCKabHbIX NOPOAax
cnepyeT NpPeLycMaTpUBaTb M3 OAHOIO C/I0S FPAaBUA UK LWEeBHS MUHUMaNbHOM TonwmHoMi 20 cm. B cayuae,
€C/IN B OCHOBaHMM COOPYXKEHWUI 3aneraloT Mesk1e, NblnesaTble Necku UAW rUHUCTbIE MOPOAbI, TO
NAacTOBbIN APEHaK BbINOJAHAETCA U3 ABYX C/I0€B: NECOK cpeaHeit KpynHOCTU TOALLMHOM He meHee 10 cm
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(HMKHWUI cnoit) u rpaBuii NN WebeHb TONLWMHON He meHee 15 cm (BepxHuit cnoit). JonycKaeTcs
BbIMNOJ/IHEHWE NIACTOBOrO APEeHaXKa 04HOCNOMHbIM U3 rPaBusA UK LWebHA TONWMHON He meHee 20 cm ¢
NOAJ/TOXKKOW M3 HETKAHOTO reoTEKCTUILHOTO MaTeprana, 3amMmeHsAoLWel NecyaHblli CIoW.

[onyckaeTca npeaycMmaTpueaTb UCNONb30BaHWE A1A NAACTOBbIX APEHaXel NAUT U3 NOPUCTOro 6eToHa nnu
APYrvMx maTepuanos, ya0BaeTBopAoWwmxX TpeboBaHUAM He0H6X0AMMOW BOAOMNPOBOAUMOCTH, MPOYHOCTH,
HEepasMOKaeMoCTM 1 YCTOMYMBOCTU NPOTUB arPeccMBHOrO BO3AENCTBUA NOA3EMHbBIX BOA.

Boga u3 nnacrtosoro APpeHaXa oTBOANTCA prﬁLIaTbIM nnun TpaHLUEVIHbIM APEHaXem K Mecty c6poca NUIn K
nepekavynsakowMm HaCOCHbIM CTaHUUNAM.

JdpeHarkHblli CNOWN U3 Necka 3a CTeHaMM COOPYXKEeHUI (MPUCTEHHbIN ApeHaX) cneayeT npeaycmaTpmBaTh
TONLMHOM He meHee 20 cM Ha BbICOTYy He MmeHee Yem Ha 0,5 m Bbille YPOBHSA NOA3EMHbIX Bog,. B KauecTse
NPUCTEHHOrO APEHaXKa MOryT ObITb UCNO/Ib30BaHbl OK/IEEYHbIE PYJIOHHbIE U IUCTOBbIE NONIMMEPHbIE
npodMAMpoBaHHbIe MaTepuanbl C GUALTPYIOLLMM HAPYKHbIM C/IOEM BbIMOJIHEHHbIM, KaK NpPaBuno, n3
reoTeKCTU/IbHOIro MaTepurana U BOAOHENPOHULAEMOMN NOANOKKOM (MOKET ObITb MCNONb30BaHa KaK
[ONONHUTENbHbIN CNOM TMAPOUN30AALMM).

6.22 na TpybuaTbix ApeHaxKel cneayeT npesycMmaTpmeatb Tpy6odMAbTPLI U3 KPYNHONOPUCTOro 6eTOHa,
XPU3OTUNLEMEHTHbIE TPYObI C BOLONMPUEMHbBIMU OTBEPCTUAMM, KEPaMUYeCKne, GETOHHbIE U1
)enesobeToHHble Tpy6bl, TPYObl U3 NOAMMEPHBIX MaTepPUanoB. [JpeHaxkHble TPYObl, Kak NPaBMUIO, AOMXKHbI
UMeTb GUABTPYIOLLYIO NecYyaHo-rpaBuiiHYI0 06CbInKy. TpeboBaHUs K MaTepuany necyaHo-rpaBUMHOM
06cCbINKKM TPYOUYaTbIX APEHAXKeEN U K Noabopy ee rpaHy/IOMETPUYECKOro COCTaBa Te e, YTO B 06CbInKe
bUNbTPOB BOAOMNOHU3UTENBHBIX CKBaXKMH (M. B.5 1 B.6). MMHMManbHaa ToAwmHa ciosa 06CbINKM U3 Necka
[0KHA 6b1Tb 10 cm (Hapy»KHbIN, 3aLWLMTHbIN CNOM), U3 rPaBUA UM WebHA - 15 cm (HenocpeacTBeHHan
obcbinka Tpy6bl). JonycKaeTca ob6CbinKa ApeHarKHbIX TPYD TO/bKO rpaBnuem Uan webHem ¢ MUMHUMaNbHOM
ToWMHOM cnos 15 cm B 06epTKe Npm3mbl 06CINKK FreoTEKCTUIbHBIM MaTePUAIOM.

JonyckaeTtca npesycMmaTpuBaTe GUALTPOBbIE MOKPLITUA APEHAMKHbIX TPYO M3 BONOKHUCTBIX, TKAHbIX,
HETKaHbIX FEOTEKCTU/bHbIX U APYTUX MaTePUanoB, OTBeYaloLWmX TpeboBaHMAM He06X0AMMOro CPOKa CayKbbl
ApeHaa.

Mprem BoAapl TPYHUATbIM ApPEHaXKeM NpeaycMaTPUBaETCA Yepes CTbiKK TPy (6eToHHbIe, Kene306eToHHbIE),
nopbl B CTeHaxX Tpy60dMAbTPOB, Nepdopaumio B CTEHKAX XPU3OTUILEMEHTHbBIX U TPYD M3 MOAMMEPHbIX
MaTepuanos.

OunameTp TpybUaTbix APeH A0KEH BbITb Ha3HAUYEH U3 YCA0BMA NPOMYCKa MaKCMMa/IbHOTO NPUTOKA
NnoA3eMHbIX BoA, MOJIHbIM ceyeHnem. MUHUManbHbIN YKAOH TpybuaTbix ApeH cneayeT npuHumats 0,003. Mpu
Haanexauiem o60cHOBaHUK YKAOH Tpyb anameTpom 400 mm 1 60s1ee moxKeT bbITb gonyuieH meHee 0,003.

CMoTpoBbIe KOoALbI Ha TPYBUaTbIX ApeHarkax caedyeT ycTpamBaTtb He 6onee yem yepes 50 m no A/vHe
APeHbl, Ha NOBOPOTaXx, NepeceyeHnnx, B MecTax MU3MeHeHUn YKA0Ha UaK nepenaga OTMETOK IOTKa APeHbl.
Tpybbl mexKay Konoguamm cieayeT yKnaabieaTb 6€3 usmeHeHus yKAoHa.

B kKapbepax (pa3pesax) Boay M3 TpybuaTbix ApeHaxkel HeobXx0AMMO OTBOAUTbL NO ObLLLEeKapbepHO
BOZIOCTOYHOMN CeTU.

B.23 CeyeHusn apeHakHbIX BbIpabOTOK ciegyeT NPOEKTMPOBATb MCXOAA M3 YCIOBUIA UX IKCMTyaTaLmmn U C
y4yeTom cnocoboB NPOXOAKM 1 NpUMeHseMoro 06opyaoBaHus.
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Moa3emHble ApeHaXKHble BbIPabOTKM B MPOYHbIX CKa/bHbIX NOPOAAX, KaK NpaBu/o, He cneayeT Kpenutb. B
HEeYCTOMUYMBbIX NOPOAAX KPENEHNE ApeHaXKHbIX BbIPaboTOK HEO6X0AMMO BbINOHATL C Y4ETOM CO34aHUA
6onbloi GpUAbTPYHOLEN NOBEPXHOCTU: 3aKPENHOEe NPOCTPAHCTBO AOAXKHO ObiTb NNOTHO 3aM0/IHEHO
GUNBLTPYIOWMM MATEPMAIOM U HE 3aLLleMEHTUPOBAHO, ANA Kpenu caeayeT NPUMeEHATb CO0PHbI
enesobeToH, NopucTbii 6eToH, oTaeNbHble 610KK, AepeBo. MNpn NPUMEHEHNUU MOHOANTHOTO 6eToHa MAn
enesobeToHa B Kpenu cneayeT 0CTaBAATb OTBEPCTUA (OKHA) € ceTKaMU-OUAbTPaMM 415 NPONYCKa BOAbI.

[JpeHaxkHble BbIpaboTKM HEOHX0AMMO NPeayCMATPUBATL C YKNOHOM K OKOJIOCTBOJIbHBIM BOAOCOOPHMKaM.
Jonyckaemblh MMHUMaNbHbIM yknoH 0,003.

Ipuio:xkenue B

(cnpaBouHoe)
BykBeHHble 0603HaueHus

A - N/oWaab, OrPaHNYEHHAsA KOHTYPOM BOAOMOHU3UTENBHOMN CUCTEMBI (KOHTYPOM NNHUM
BbICaYMBaAHMA NOA3EMHbIX BOA B BbIpaboTKe, KOHTYPOM BHYTPEHHEN rpaHu
NPOTUBOPUNLTPALMOHHOM 3aBechl), M3;

Ei(-u) - MHTEerpasibHas NnoKasaTesibHaa GyHKLUSA;

F(u) - BCnomoraTtenbHaa GyHKUMA 4na onpeaeneHmsa npUToka (MamM NnoHUMKEHUn YPOBHSA)

noAa3seMHbiX BoA4 NMPU NZ1I0OCKOM NOTOKe;

H - HEMOHW}KEHHbI HAaNop NoA3eMHbIX BOA, B BOLOHOCHOM c/ioe (Hanop B 061acTv NUTaHKA), M;
H; - PA3HOCTb HAMOPOB HA FPAHAX NPOTUBOPUNLTPALLMOHHOM 3aBeChI, M;

/ - rpagueHT Hanopa;

ler - OMNYCKAEMbIN FpagMeHT Hanopa Ha 3aBecy;

L - PacCTOAHME OT OCM (LLeHTpa) BOAOMNOHU3UTENbHOM CUCTEMbI MW BHYTPEHHETO KOHTYPA

I'IpOTVIBOd)MJ'IpraLI,VIOHHOVI 3aBecbl 40 obnactu NMUTaHUA, M;

Q - MOJ/IHbIN NPUTOK NOA3EMHbIX BOA K KOHTYPHOMW UAN OAHOCTOPOHHUM NPUTOK K IMHENHOM

BOAOMOHU3UTENbHOM cucTema, m3/cyT;

S - NOHMXEHME YPOBHA NOA3EMHbIX BOA B PacyeTHOM TOUKe, M;

Ses - NOHMEHME YPOBHA NOA3EMHbIX BOA, B LEHTPE BOAONOHU3UTEIbHOW CUCTEMDbI, M;

Sh - NOHUEHME YPOBHA NOA3EMHbIX BOA B CKBaXKWNHE, M;

S - NOHMEHME YPOBHA NOA3EMHbIX BOA Ha IMHUU (KOHTYpe) BOAONOHU3UTENIbHOM CUCTEMbI, M;
W(u, v) - BCMomoraTtesibHaa GyHKUMA 4N onpegeneHms nputoka noa3emMHbIX Bo4 Npuy Ux

nepeTtekaHum Yepes cnabonpoHMLaemMblit C10M;

a - 0606LWEeHHbIN 3HaK, 0603HaYatoWMi NpM NoAb30BaHMM GOPMYNaMM, B KOTOPbIE OH BXOAMUT:
NP HaNoOPHOW GpUALTPALUM dp. - NbE30NPOBOAHOCTL, M%/cyT, Npn 6e3HanopHoM GunbTpaLmm
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0ic - YPOBHEMNPOBOAHOCTb, M2/CyT;

- paccTosHMe oT BoAoymnopa A0 HWU3a GUAbTPa BOAONOHU3UTENbHOW CKBAXKMUHbI, M;
- NOIOBMHA WNPWHbI TpaHLWwewu (BbipaboTKu), m;

- Be/IMYMHA, XapaKTepu3ytoLwan nepeTekaHne Noa3emHbix Bo4 yepes ciabonpoHuLaemblie
cnom, eamHunua/cyT (cyt?);

- paccTosAHMe OT YPOBHA BOAbI B CKBaXKMHe A0 HM3a GUNbTPa, M;
- lUMPKHa (paccTosiHME MeXay ABYMSA napannefbHbIMW rPaHMLaMN BOAOHOCHOTO C01), M;

- HUXKHEe 3HaYeHWe AMaMeTpPa YacTuL, Mesibde KOTOPbIX B MaTepuasie KaxKaoro cnos ob6cbinku
copepxutca 10 % K Becy cyxon npobbl rpyHTa, Mm;

- HapYKHbIN AMameTp GUNbTPa BOAONOHU3UTEIbHOW CKBAXKUHbI, MM;

- cpegHee 3HaYeHMe gMameTpa YacTuL, Menbde KOTOPbIX B TOpHOM noposae cogepuntca 50 %
K BECY CyXOi npobbl rpyHTa, MMm;

- ANaMETP CKBaXKMHbI, MM;

- XapaKTepPUCTUYECKOE 3HAaYEHNE AMAaMETPA YacTUL, Mesibde KOTOPbIX B MaTepuane ogHOro
cnos 06¢bInku coaepntea 60 % K Becy cyxoi Npobbl rpyHTa, Mm;

- CPeAHUI AMaMeTP YacTuL, MesibyYe KOTOPbIX B MaTepuasie NpuseratoLLero K ropHoi nopoge
cnosi 06CbINKK comeprkuTcsa 60 % K Becy cyxol Npobbl rpyHTa, MMm;

- CpeAHue 3HauYeHUs AMameTpa 4acTul, maTepurana obCbinKkM COOTBETCTBEHHO 1-, 2- 1 3-ro
C/10€B NO HanpaBAEHWNIO NOTOKa, MM;

- BEpXHEee 3HaYeHNe MAMETPA YacTUL, MebYe KOTOPbIX B MaTepuane 04HOro coa 0b6CbInKu
copepxutca 80 % K Becy cyxon npobbl rpyHTa, MM;

- KO3dPULMEHT NOPUCTOCTU FOPHbIX NOPOA;

- QYHKLMA NOHUMKEHNS B PaCYETHOM TOYKe OT AEMUCTBMA OAUHOUYHOMN CKBAXKMUHDbI;

- QYHKLMA NOHUMKEHNS B COBEPLLUEHHOM PacyeTHOM CKBaXKUHe OT ee cob6CTBEHHOroO AeNCTBUSA;
- QYHKLMA NMOHUNKEHWUS B PACYETHOM TOUKE OT AEUCTBMA O4HOM OAMHOYHOM CKBAXKMHbI;

- TO/IWMHA BOAOHOCHOrO CN0A NPU HaNnopPHOW GUALTPALUKN AN CPeaHAA BbICOTa NOTOKa (2H -
S)/2 npwn 6e3HanopHoOM GUALTPaLUN, M;

- TOZILMHA HE HapyLlaemoro npu pa3pa60TKe pasgenarouero c1oa Bo40ynopHbIX mopoa, m;
- TOZIWMNHA C/10A 3aKPENNEHHOIO rPpyHTa, M,

- YK/IOH;
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- KO3QPULMEHT duUnbTpaLmm, Mm/cyT;

- K03 dUUMEHT dUNbTPaLUKN Pa3aenatoLWero cios, m/cyT;
- K03 druMeHT dunbTPaLumn Tena NPoTMBoGUALTPALMOHHOM 3aBechl, M/cyT;

- AIIHA NINHENHOM MK 6oblias CTOPOHA KOHTYPHOM BOAONOHNU3UTENBbHOW CUCTEMbI NN
3aBecbl, M;

- IINHA KOHTYpa KOJIbLLeBOM UM HEMOJIHOKONbLIEBON BOAOMNOHU3UTENLHON CUCTEMBI, M;
- AVHA aeincTeyowen Yactm punbTtpa m;

- paccTosiHWe OT rpaHuLLbl BOAOHOCHOIO CN0S A0 CKBaXKUHbI, M;

- YNCNO BOAONOHU3UTENbHbIX CKBAXKMH, YAC/IO CTYMEHEeN N3MEHEHMA pacxoaa CUCTEMbI;
- MIHTEHCUBHOCTb MHOUNLTPALMM NOBEPXHOCTHbIX BOA, M/CYT;

- YAENbHbIN NPUTOK NOA3EMHbIX BOA, (Ha 1 M BOAONOHU3UTENBHOIO KOHTYpa), M/cyT;

- NPOU3BOANTENBHOCTb CKBAXKMHbI, M3/cyT;

- NPOU3BOANTENLHOCTb i-TOM CKBaXKMHbI, M3/cyT;

- pacxof, pacTBoOpa, HarHeTaeMoro B CKBaXMHY, m3/u.

- NpUBEAEHHbIN paanyc BOAONOHU3UTENbHOW CUCTEMbI, M;

- paguyc aenpeccumn, m;

- pagMyc CKBaKMHbI (ApeHbl, NOJI0BUHA WNPUHBI APEHbI), M;

- pacyeTHbIN paanyc COBepPLUEHHOMN CKBaXKNHbI, SKBMBANEHTHOM NO AebUTYy AENCTBUTEIbHOM
HecoBepLIEHHOM CKBaXKnNHe, M;

- pagmMyc pacnpocTpaHeHnsa pacTBopa NPU MHLEKLMMN B CKBAXKUHY, M;

- NpUBEeAEHHbIN paanyc KOHTYPHOM NPOTUBOGMIbTPALMOHHON 3aBEChI MO ee BHYTPEeHHEeN

rpaHu, m;

- Wwiar CKBa*"H (paCCTOFIHVIE mexXagy CKBaXXMHamum Ha IMHUA BO,D,OI'IOHM3MT€J'IbHOﬁ CVICTeMbI),

M;

- Bpems paboTbl BOAOMNOHU3UTENBHOMN CUCTEMbI (BOAOMNOHU3UTENbHbLIX YCTPOMCTB), CYT;
NPOAO/MNIKUTENIbHOCTb HarHETaHUA PacTBOPA B CKBAXKWHY, Y;

- TO/ILLMHA C/10A NeCcYaHOo-TPaBUNHOM 0OCLINKK, M;
- TONILWMHA NPOTUBODUNBLTPALMOHHON 3aBeChl, M;

- 0606LWweHHoe 0603HauYeHMEe apryMeHToB GyHKUNI;
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- CKOPOCTb GpUNbTPaALUK M/CyT;

- KOOPAMHATbLI TOYEK;
- paccTosAHue OT LeHTpa (MAKn ocn) BOAONOHU3UTENBHOMN CUCTEMBI A0 PACHETHOM TOUYKK, M;

- paccTosiHMe OT 3epPKasibHOro N306parKeHus LLeHTpa BOAONOHN3UTENbHON CUCTEMbI A0
pPacyYeTHO’ TOUKHN, M;

- paccTosAHue oT i-ToM (i - NTOPAAKOBbIN HOMEP) CKBaXKMHbI A0 PACYETHOW TOUKM, M;

- PaCCToAHUE OT 3€PKaZIbHOro OTO6pa)KEHMFI i~-TOM CKBaYXMHbl OTHOCUTENbHO OAHOVI JNINHENHOM
obnactv NnuTaHus Ao paC‘-IETHOﬁ TOYKH, M;

- paccTosiHMe OT 3ePKa/ibHOro OTOBpPaXKeHUA i-TOM CKBaXKUHbl OTHOCUTE/IbHO OCU X A0
pPacyYeTHOM TOUKHN, M;

- paccTosiHMe OT 3ePKa/IbHOro OTOBPAXKEHMA i-TOM CKBaXKUHbl OTHOCUTE/IbHO OCU Z A0
pPacyYeTHO’ TOUKHN, M;

- PaCcCToAHUE OT 3€PKaZIbHOro 0T06pa)+(EHMFI j~-TOM CKBaYXMHbl OTHOCUTE/NIbHO Hayana
KOOpAUHAT A0 pacquHoﬁ TOYKH, M;

- cpeaHee pacctoaHune ot pacquHoﬁ TOYKWN 00 CKBAXWUH, M,

- cpeaHee paccTosiHWE OT PacyeTHOM TOUKM [10 3ePKa/IbHOrO OTOBPAarKeHUA CKBaXKMUH Mpu
OZIHOWN NIMHENHOM rpaHuLLe - 061acTU NUTAHUA BOAOHOCHOTO C/10A, M;

- cpeaHee pacctoaHune ot pacquHoﬁ TOYKM 00 3epPKaZbHOro 0T06pa)KeHMﬂ CKBaXXWH
OTHOCUTENIbHO OCU X, M,

- cpeaHee paccrtoaHune ot pacquHoﬁ TOYKWM 00 3€epPKaZbHOro 0T06pa)KeHMﬂ CKBaXXWH
OTHOCUTENIbHO OCU Z, M;

- CpeaHee pacctoaHune ot pvaeTHOVI TOYKHM 00 3epKasbHOro 0To6pa>+(eva CKBa*XVH
OTHOCUTENIbHO Ha4a/1la KOOPAUHAT, M;

- Hanop (opauMHaTa AenpeccMoHHOM NOBEPXHOCTM) B PacYeTHOM TOUKe, M;

- Hanop (opAMHaTa AenpeccMoHHON NOBEPXHOCTU) B LEHTPE UAN Ha OCU BOAOMNOHU3UTEIbHOM
CUCTEMDI, M;

- Hanop (opAMHaTa ypoBHSA BOAbI) B CKBaXKMHE, M;

- Hanop (opauMHaTa AenpPeccMoHHOM NOBEPXHOCTM) Ha IMHUU BOAOMNOHU3UTENbHOWM CUCTEMDI,
M;

- d)YHKLI,MFI NOHUXEHNA OT ,D,eVICTBMﬂ BOAOI’IOHM3MT€J’IbHOﬁ CUCTEMDI,
- MOKa3aTe/ib BHYTPEHHETO d)MJ'IpraLI,VIOHHOI'O conpoTmnBneHnNA CKBaXXnH,

- MOKa3saTe/ib d)MJ'IpraLI,VIOHHOI'O conpoTuBaieHnA BOOOMNOHU3UTE/IbHOIO KOHTYPA,
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®Dcom - MOKa3aTtesib 4O0NOJTHUTENbHOIO d)VII'IpraLI,VIOHHOFO conpoTtmsBaeHnAa n3-3a HeENOJIHOTIo
BCKPbITUA CKBaXXNMHaMKM BOAOHOCHOTO C/10A;

Dimp - NOKa3aTe b BHYTPEHHEro CONPOTUBIEHNA CUCTEMbI HECOBEPLLEHHbIX BOAONOHU3UTEbHbIX
CKBaXKWH;

Q(u,v), - BComoraTe/ibHble QYHKLUUKN A1A onpeaeneHns NoOHUMKEHNA Mexay ABYMSA rpaHnLamMm

Qi(u,v) BOAOHOCHOrO CN0S;

o - K03ddUUMEHT AnA onpeaeneHnsa pacyeTHOro pagmyca CoBepLleHHOM CKBaXKMHbI,

3KBMBANEHTHOM No Aebuty AencTBUTEIbHON HECOBEPLUEHHOW CKBaXKMUHE;

Qe - KO3GPUUMEHT HePaBHOMEPHOCTM PAcNPOCTPaHEHNA TPELLMH U NOpP B FOPHOW NOpPoAE;
8 - 3a/10’KeHMe OTKOCa;

6i - OTHOLUEHME NPOMU3BOAMNTENbHOCTM CKBAXKMHbI K 06LLEMY NPUTOKY;

€ - KO3QPULMEHT AN onpeaeneHus ONONHUTEIbHOTO CONPOTUBAEHMUS U3-32 HEMOIHOTO

BCKPbITMA BOOOHOCHOTIO C/noA CKBB)KVIHOﬁ,'

Ug - rpPaBWTaLMOHHAA BOAOOTAAYA FOPHOM Nopoabl;
Ue - ynpyras BoA00TAa4Ya ropHol Nopoapl;
@(u,v), - BCMoMoraTe/ibHble GYHKLMM A7 pacyeTa KOHTYPHOTO APEHaxa.
(P1(U), (PZ(V)/
®s(u),
bubauorpagus

[1] PepepanbHbIvi 3aKoH OT 27 geKkabps 2002 r. No 184-P3 «O TeXHNUYECKOM PEryiMpoBaHNN»

[2] PepepanbHbIvi 3akoH oT 10 sHBapAa 2002 r. Ne 7-d3 «O6 oxpaHe oKpy:KatoLLel cpeabl»

[3] PepepanbHbIii 3aKoH OT 3 MtoHA 2006 1. Ne 74-93 «BogHbiit KogeKe Poccuitickoit ®egepaumm»
[4] PepepanbHbIi 3aKOH 0T 23 HOABPA 1995 r. Ne 174-P3 «O6 3K0NOrMYECKOM IKCNepTU3E»

[5] ®epepanbHbIit 3aKoH OT 22 utoHA 2008 r. N 123-93 «TexHUYeCcKuiA pernameHT o TpeboBaHMAX NOXKapPHON
b6e3onacHoCTU»

[6] PepepanbHbIi 3aKoH 0T 23 HOABPA 2009 r. Ne 261-P3 «O6 sHeprocbepekeHUn 1 NoBbILEHUN
aHepreTnyeckon appeKTMBHOCTU U O BHECEHUW U3MEHEHUI B OTAE/bHbIE 3aKOHOAATe/IbHbIE aKTbl
Poccuiickoin Pepepaumm»

[7] PepepanbHbIii 3akoH oT 30 gekabpsa 2009 r. No 384-P3 «TexHUYECKUIA pernameHT o 6e30nacHoOCTM
30aHUIN U COOPYIKEHNINY

[8] PepepanbHOro 3akoHa Poccuiickon Peaepauum ot 30 mapTa 1999 r. Ne 52-93 «O caHuTapHO-
3aNMAeMMnoNorMyeckom 61aronoyynn HaceneHma»
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[9] ®enepanbHbIit 3akoH OT 31 ntona 1998 r. Ne 155-P3 «O BHYTPEHHUX MOPCKUX BOAAX, TEPPUTOPUANIBHOM
MOpe U npuaeskaluen 3oHe Poccuniickon ®epepaumm»

[10] PepepanbHbiii 3akoH oT 30 gekabps 2008 r. Ne 309-d3 «O BHECEHUN U3MEHEHWI B CTaTbio 16
depepanbHoro 3akoHa «O6 oxpaHe OKpyXKatoLlel cpefibl» U OTAeNbHble 3aKOHOAAaTe/IbHbIe aKTbl
Poccuiickoin Pepepaumm»

[11] ®epepanbHbIii 3akoH OT 21 deBpana 1992 roaa Ne 2395-P3-1 «O Heapax»

[12] NocTaHoBNeHMe MpaBuTenbcTBa PO o1 16 dpespana 2008 r. Ne 87 «O cocTaBe pasfenos NPOEKTHOM
LOKYMeEHTaLMn n TpeboBaHMNAX K NX COAEPHKAHUIO»

[13] NocTaHoBAeHuMe MpaBuTenbcTBa Poccuiickon Pegepaumnm ot 19 Hoabps 2008 r. Ne 858 «O nopaake
pa3paboTKK U yTBEPKAEHUA CBOAOB NPaBUI»

[14] CN 41-103-2000 «MpoeKTMpoBaHNE TENAOBOWN U301ALUK 060pYAOBaHUA U TpybonpoBoAOB»

[15] CH 496-77 «BpemeHHan MHCTPYKLUMA N0 NPOEKTUPOBAHUIO COOPYHKEHMN ANA OYNUCTKM NOBEPXHOCTHbIX
CTOYHbIX BOAY

[16] BCH 34-83 «LlemeHTauma CKanbHbIX OCHOBaHUM MMAPOTEXHUYECKUX COOPYKEHNI»

[17] BCH 189-78 «MHCTPYKLMS MO NPOEKTUPOBAHMIO U NPOM3BOACTBY PaboT N0 UCKYCCTBEHHOMY
3aMOpPaXKMBaAHMUIO TPYHTOB NPU CTPOUTENBCTBE METPOMNOANTEHOB U TOHHENEN»

[18] NB 03-498-02 «EgunHble npaBuaa 6esonacHOCTU Npu pa3paboTKe MECTOPOKAEHWNIN MOE3HbIX
MCKOMaeMbIX OTKPbITbIM CNOCO6OM»

[19] B 03-553-03 «EamHble npaBuaa 6e30nacHOCTU Npu pas3paboTke pyaHbIX, HEPYAHbIX U POCCHIMHbIX
MECTOPOXKAEHMI NOA3EMHbIM CIOCOHBOM»

[20] MB 05-618-03 «MpaBunaa 6€30MaCHOCTU B YFO/IbHbIX LLIAXTaX»

[21] P4, 06-572-03 «UHCTpyKLMA No 6e3onacHoM 3KcnyaTaumm 31eKTPOYCTaHOBOK B rOPHOPYAHOM
NPOMBILLIEHHOCTU»

[22] «MpaBuna ycTpoicTea aneKkTpoycTaHOBOK» (MY2)

KntoueBble cnoBa: 3almta OT NOA3EMHbIX BOA, NOA3EMHbIE BOAbI, ropHaa BblpaﬁoTKa, Kapbep, WwaxTa,
APEHAX, I'IpOTMBOd)VIJ'IpraLI,VIOHHaﬂ 3aBecCa, BOAONOHMXKeHNe, BOAOOT/INB, 3aKpeni1eHne rpyHTos

www.pkb-titan.ru t TATAH



