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MpeaucnoBue

LUenn v npuHuunel ctangaptmu3auum B Poccuinckon degepauumn yctaHosrneHol PepepanbHbim
3aKoHOM oT 27 gekabps 2002 r. Ne 184-d3 «O TexHM4YeckOM perynmpoBaHuu», a npasuna paspaboTkm —
noctaHoBrneHmem [lpaButenbctBa Poccunckon ®epepaumm ot 19 Hosbps 2008 r. Ne 858 «O nopsgke
pa3paboTkn 1 yTBEPXOEHNS CBOLOB NPaBum».

CBegeHus o ceBoge npasun

1 UCMOJNMHUTENIb -  OTkpbiToe  akuMoHepHoe  obwectBo  «PyHaameHTnpoekT»  (OAO
«PyHOAMEHTNPOEKT»)

2 BHECEH TexHn4yeckum koMmnteTom no ctaHgaptmsaumm TK 465 «Ctpoutenscteo»

3MNOAroTOBJIEH K VYTBEPXOEHWKO [enaptameHTOM apxuTekTypbl, CTPOMTENbCTBA WU
rpagoCTPONTENBHOW MOMNUTUKN

4 YTBEPXXOEH npwukasom MwuHucTepcTBa pervoHanbHoro passutua Poccuiickon ®egepaumu
(MuHpernon Poccnn) 2012 r. Ne u BBegeH B genctaue ¢ 01.01.2013 r.

5 BAPEMT’MCTPUPOBAH ®egepanbHbiM  areHTCTBOM MO TEXHUYECKOMY PErynMpoBaHUIO MU
meTponorum  (PocctaHgapt) nepecmoTtp CI1103.13330.2011 «CHwmI12.06.14-85 3awwmta ropHbIx
BbIpabOTOK OT NMOA3EMHbBIX U NMOBEPXHOCTHBIX BOAY»

UWHbopmayusa o6 uameHeHuUsIX K HacmosweMy ceoly npasusn rybnukyemcs 8 exe200HO u3dasaeMom
UHGhopMayUOHHOM yKaszamerne «HayuoHanbHble cmaHOapmbl», @ MmeKcm U3MEeHeHUl U [onpagok — 8
exemecsiyHO u3dasaeMbiX UHGOPMaUUOHHbIX yKalamernsx «HayuoHanbHble cmaHOapmbl». B cnydae
rnepecmompa (3aMeHbl) unu OMMeEHbI Hacmosiue20 ceoda npasusl coomeemcemeyrouwee ysedomreHue bydem
onybruKkogaHo 8 exeMecsyHOo u30asaeMoM UHOPMAaUUOHHOM ykazamene «HayuoHanbHble cmaHOapmbiy.
Coomeemcmeyrowass UHopmayusi, yseOoMiieHUe U MmeKCmbl pasMelarmcss makxe 8 UHQOPMaUUOHHOU
cucmeme obwez0 Monb308aHUsi — Ha oghuyuasbHoM caltme paspabom4yuka (MuHpezuoH Poccuu) e cemu
UHmepHem.

© MunpervioH Poccum, 2012

HacTosimii HopMaTUBHBIA JOKYMEHT He MOXET ObiTb MOMHOCTbK MMM YaCTUYHO BOCMPOU3BEAEH, TUPaXMPOBaH U
pacnpocTpaHeH B KayecTBe oduLmanbHOro nsgaHua Ha tepputopun Poccuiickon ®enepaummn 6e3 paspelueHnss MuHpervoxHa
Poccun.
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Beenenne

B Hactosmiem cBoje TMpaBWJ IPUBEIACHBI  TpeOOBaHMUS,
COOTBETCTBYIOILIUE LEISIM TEXHUUECKUX periaameHToB: denepanbHOro
3aKk0oHa «O TEXHUYECKOM pEryiaupoBaHun», PdenepanbHOro 3aKoHa
«TeXHUYECKUH peraaMeHT o TpPeOOBaHUSIX TOKAPHOU OE30IMaCHOCTH,
@denepanbHoro 3akoHa «0O0 sHEprocOEpPeKEHWH W O TOBBIIICHUH
JHEpreTHYecKol A(PPEKTUBHOCTM W O BHECCHHWH W3MCHEHUW B
OTJEIbHBIE 3aKOHOAATeNbHbIe akThl Poccuiickonr ®Penepauuun» u
@DenepanbHOro 3akoHa «TeXHHYECKUH perjaMeHT O Oe30MacHOCTH
3IaHUM U COOPYKECHUIN.

Axrtyanu3upoBanHas peaakuus CHull 2.06.14-85 BblnosiHeHa
aBTOPCKUM KOJUIEKTUBOM OAO «DyHIaMEHTIIPOEKT» B COCTAaBE:
kaHJ. TexH. HayK b.C. Cmonun — pyKOBOAMTEIb TEMbl, MH)KEHEPHI
B.B. Illunos, K.H. Casenves, T.B. baxapesa npu ydactuu: MI'Y
uM. M.B. JlomoHOcOBa (KaHJ. T€0JIOrO-MHUHEPAIOrHUYECKUX HAYK
M.C. Opnog), HHNHNOCII um. T'epceBanoBa (A.b. Mewanckuii,
KaHauaatel TexH. Hayk B.H. Koponvkos, M.H. Hoépacumos,
O.A. lllynamves), OAO «BUOT'EM»  (xaHa. TexH. Hayk
IO.U. Bonxos), OAO «IIpotuBokapcToBas u OeperoBas 3ammra (KaHI.
texH. HayK B.B. Toamaueg), OO0 «IKOTUM» (kana. TexH. HayK
M.C. Jlusosuu), oIvll  «BCEI'MHI'EO»  (o-p  reonoro-
MUHEpaJIOTHYECKUX HayK B.A. bapon).
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CBOJI IPABWI

SAIIUTA I'OPHBIX BBIPABOTOK OT IIOA3EMHbIX
N ITOBEPXHOCTHBIX BO/{

Protection of mines against ground or surface water

Jara BBenenust 2013-01-01

1 Ob6sacTb NpUMEeHeHUs

Hacrosime HOpMBI paclipoCTpaHsSIOTCS Ha MPOESKTHUPOBAHHUE 3alIUTHI OT MOA3EMHBIX U
MOBEPXHOCTHBIX BOJA (B JaJbHEWIIEM — 3alIUThl) TOPHBIX BBIPAOOTOK C MPUMEHEHUEM
BOJIOMIOHIDKEHUS, BOJOOTINBA, MPOTHUBO(PUIBTPALIMOHHBIX 3aBEC U  PErYIMPOBAHUS
MOBEPXHOCTHOTO CTOKA MPHU OTKPBITON U MOA3EMHOM pa3paboTKax MECTOPOKIACHUN TBEPIBIX
MOJIE3HBIX HUCKOIMAEMBIX.

HacTosmme HOpMBI HE pacmpoCTPaHSIOTCS Ha MPOEKTUPOBAHHME 3alUThl TOPHBIX
BBIPA0OTOK PACIIOJIOKEHHBIX MO/ BOJAHBIMU OOBEKTaMH, K KOTOPBIM OTHOCSITCSI: MOPCKHUE
aKBaTOPHH, 03€Pa, BOJOXPAHWINILA, PEKH, KaHAJIbI, 00J0Ta, THAPOOTBAIIBI U AP.

2 HopMaTuBHbBIE CCHIJIKH

B Hacrosimem cBoje mpaBMII HCHOJIB30BAHBI CCHUIKM Ha CIEAYIOIIME HOPMATHBHBIC
JOKYMEHTBI:

CII 2.1.5.1059-01 Canurapusle mnpaBuia «l UrMeHHYEcKHe TpeOOBaHUS K OXpaHe
MIOJI3EMHBIX BOJ OT 3arps3HEHUS»

CII 23.13330.2011 «CHull 2.02.02-85* OcHoBaHUS THAPOTEXHUUECKUX COOPYKEHUI

CII 32.13330.2012 «CHullI 2.04.03-85 «Kananu3zanus. HapyxHblie CeTH u
COOPYKECHUSD»

CII 39.13330.2012 «CHull 2.06.05-84* T1noTHHBI U3 TPYHTOBBIX MaTepUaIOB»

CI145.13330.2012 «CHull 3.02.01-87 3emnsiHble  COOpPYXEHHS,  OCHOBaHUS U
byHIaMEHTBI»

CI147.13330.2012 «CHull 11-02-96 VnxxeHnepHble W3bICKaHUS ISl CTPOMUTENLCTBA.
OCHOBHBIE TIOJIOKEHUS»

CII 69.13330.2012 «CHull 3.02.03-84 ITon3emMHbIe TOpHBIE BHIPAOOTKN

CIT91.13330.2012 «CHull 11-94-80 IToazemHbIe TOpHBIE BEIPAOOTKI»

CIT104. 13330.2012 «CHulI 2.06.15-85 NnxeHepHass 3amura TEPPUTOPUU  OT
3aTOIJICHUS U TIOATOTUICHUS

CI1116.13330.2012 «CHulI 22-02-2003 nxeHepHas 3amuTa TEPPUTOPHUM, 30aHUN U
COOPYXXEHHI OT OIAaCHBIX T€OJOTHYECKUX MporieccoB. OCHOBHBIC TIOJOXKECHHUS

CanlluH 2.1.5.980-00 I'nruennyeckue TpebOBaHUs K OXpaHE MOBEPXHOCTHBIX BOJ

CanlluH 2.1.5.2582-10 CanutapHO-3MHIEMUOJIOTUYECKHE TpeOOBaHUS K  OXpaHe
pUOPEKHBIX BOJI MOPEH OT 3arps3HEHUS] B MECTaX BOJIOTIOIb30BaHUS HACEICHUS

CanlluH 2.1.5.2582-10 «CaHnutapHO-3IUIEMUOJIOTHYECKAE TpeOOBaHMUS K OXpaHe
NpUOPEKHBIX BOJI MOPEH OT 3arps3HEHUS] B MECTaX BOJOTIOIH30BAHUS

HU3nanue opuuuaibHoe
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IIpumevanue — Ilpm mONB30BaHMM HACTOSIIMM CBOIOM TIPAaBWJI IEIECOOOPA3HO IPOBEPHUTH
JEWCTBHE CCHIIOYHBIX CTAHAAPTOB U KJIACCH(HUKATOPOB B MH(GOPMAIIMOHHON CHCTEME OOIIEro I0JIb30BaHNS — Ha
odunmarsHOM caliTe HaIMOHANBHBIX opraHoB Poccuiickoit dexepannu mo craHmapTH3ayu B cetd VHTEpHET
WIN TI0 C©XETOJHO H3JaBacMoMy HH(popmMannoHHOMY yKaszaremo «HanmoHanmbpHBIE CTaHAAPTHD, KOTOPBIA
OITyOJIMKOBaH MO COCTOSIHMIO Ha | SHBapsl TEKYINETo roja, ¥ M0 COOTBETCTBYIOIIUM €XKEMECIIHO M3aBACMbIM
MH()OPMALMOHHBIM YKa3aTENsAM, OIyOIMKOBAaHHBIM B TEKYILEM TOY.

Ecnm cchimouHBI JOKYMEHT 3aMEHEH (M3MEHEH), TO NP MONb30BAHHUM HACTOSIINM CBOJOM IIPABUII
CJIeyeT PyKOBOACTBOBATHCS 3aMEHEHHBIM (M3MEHEHHBIM) JIOKyMEHTOM. ECiM CCBUIOYHBIA TOKYMEHT OTMEHEH
6e3 3aMeHbI, TO IOJIOKEHUE, B KOTOPOM JaHa CChIIKAa Ha HETO, IPUMEHSETCS B YacTH, HE 3aTPAaruBaloOICH 3Ty
CCBUIKY.

3 TepMuHBI U onipeaeIeHUs

B Hacrosimem cBojie mpaBuII IPUMEHEHBI CIEAYIONINE TEPMUHBI C COOTBETCTBYIOIIUMH
OTIpE/IeIICHUSIMU:

3.1 BogootriuB (pumping, water-removing): OTBOA ¥ yHaJlleHUE MOJ3CMHBIX WIH
MOBEPXHOCTHBIX BOJ M3 JCHCTBYIOUIMX IAaXT (PyIHUKOB), KAPhEPOB U BO BPEMs IPOXOIKU
BEPTUKAJIBHBIX, HAKIIOHHBIX U TOPU3OHTAIBHBIX TOPHBIX BEIPAOOTOK, KOTIIOBAHOB, TPAHIICH.

3.2 Bonononm:kenue (water depression, sink of subterranean water): BpemeHnHoe
(TOCTOSTHHOE) TOHIKEHHE YPOBHEH WJIM HAINOPOB MOI3EMHBIX BOJ| MPH MPOXOJKE TOPHBIX
BbIPa0OTOK MJIM CTPOUTENBCTBE.

3.3 Bogoymnop (aquiclude): Cioii TopHBIX MOPOMA, MPAKTUICCKU HE MPOIMYCKAFOIIUUAN
CKBO3b ce0s1 Boy (koadduimenT punbtpanuu MeHee 0.001 m/cyr). Bomoynop orpannunBaet
CHH3Y WJIM CBEPXY BOJAOHOCHBIN TOPU30HT.

3.4 KpuBasi nenpeccun (menpeccuonHasi kpumasi) (depression curve): IlonoxeHue
YpPOBHSI O€3HANOPHBIX WM IHbE30METPHUYECKOTO YPOBHS HANIOPHBIX BOJ IMPH OTKAYKE WIIH
CaMOM3JIMBE BOJIBI U3 BO/103a00Da.

3.5 Myasbaa casuaxenus (ocenanms) (mould, subsidence trough): Ilonnxkenue 3emHoiM
MIOBEPXHOCTH, BOSHHUKAIOIIIEE HAJl TIOJJ3€MHBIMU TOPHBIMU BBIPAOOTKaMH, BCIIEACTBHE JOOBIYN
yIIIA, pyd W HEpYyIHBIX MOJEe3HBIX HCKomaeMbix. Kak mpaBmio, mmeer ¢GopMmy dHamu B
npoduie U U30METPUUHYIO UJIM OBAJIbHYIO (JOPMY B IUIAHE.

3.6 3ona nnbexknnu (range, zone of injection): OrpaHUYEHHBIN HHTEPBAJl B CKBAXKHHE
WA UHBEKTOPE, Yepe3 KOTOPHI MPOU3BOANTCS HArHETaHNWE pacTBOpa (BOJBI) B TPYHT.

3.7 Uraopuastp (wellpoint): Kononna tpy0, okanuuBaromascsi GuibTPOBBIM 3BEHOM
C PeXYIIUM HAKOHEYHHKOM, MOTpY’KaeMasi B TOPHBIE MOPOJIBI (4aCTO C THAPOMOIMBIBOM) U
UCTIONBb3yeMast JUIsl OTKA4KH BOJBI C IIENbI0 MOHMKEHHS YPOBHS MOJI3EMHBIX Bog. Ilo
NPUHIUIY paOboTHl UTJI0QUIBTP SBISETCS BEPTUKAIBLHBIM BOI03200pOM.

3.8 Kapbep (full gallop, opencast mine): COBOKYIMHOCTh TOPHBIX BBIPAOOTOK,
00pa30BaHHBIX MPH JOOBIYE TBEPBIX IMOJIE3HBIX UCKOMIAEMBIX OTKPBITBIM CITIOCOOOM.

3.9 IIbe30MeTpHUecKasi MOBEPXHOCTH (piezometric surface): YcimoBHas MOBEPXHOCTh
HamopHBIX BoJ. Kaxmas Todka NhE30METPUYECKOW ITOBEPXHOCTH ITOKAa3bIBaE€T YPOBEHB
TIOTHATHSI HATIOPHBIX BOJI IPU BCKPBITHH BEPXHETO BOJOYIIOPA TOPHOU BEIPAOOTKOM.

3.10 IIbe3omeTpuyeckunii ypoBenb (piezometric level): Cmen ot mnepecedeHus
MIbE30METPUUYECKON ITOBEPXHOCTH BEPTUKAIBHON IIIOCKOCTBIO.

3.11 Pyauuunsbie Boabl (imbibition water, pit water): [llaxTHble BOJBI, MOJ3€MHBIE
(MHOTa TTOBEPXHOCTHBIE) BOJIBI, MOCTYMAIOIINE B TOPHBIC BHIPAOOTKH M IOJIBEPTAIOIIAECS
(GU3NKO XUMHUYECKOMY U3MEHEHHIO B IPOIIECCE TOPHBIX padoT.

3.12 CxkBo3Hasi cOpocHasi ckBa:kMHa (ckBo3HOM (uabTp) (cased hole with filters ):
JpeHa)kHOE YCTPOWCTBO B BHAEC 000pymoBaHHOW (uIbTpoM ((PHIBTpaMu) CKBa)KWHBI,
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npoOypeHHOH C 3E€MHOM TIOBEPXHOCTH JIO TOJ3E€MHON TopHOW BbIpaboTku. Boga,
MOCTYIAKIIass B CKBO3HYI0 COPOCHYH CKBaXKMHY (CKBO3HOW (pMJIBTpP), CTEKaeT B
MOJI3EMHYIO0 BBIpa0OTKY CaMOTEKOM, TJe MPUHUMAETCS B JPEHAXHYI0 KaHaBy WIIHU
BOJIOOTBOJIHBIN TPyOUaThI KOJJIEKTOP U Nepeaarcs B aXTHBIN BOJOCOOPHUK.

3.13 Tammonax (plugging, refilling): Ilpomecc HarHeranwss B TOpPHBIC ITOPOJIBI
CIEIMAlIbHBIX PAcTBOPOB, CYCIEH3MH, CMeceil ¢ IeNbl0 3alojJHEHUE TPEIIUH, IyCTOT,
BBIPa0OTOK B TOPHBIX MOPOJAX AJIsl YKPEIUIEHHS MacchBa TOPHBIX MOPOJ M yYMEHBILICHHS
BOJIONIPOHUIIAEMOCTH. B  3aBUCUMOCTH OT MCHOJb3YEMbIX TAaMIOHAXKHBIX PacTBOPOB
pa3anyaT IEeMEHTAIUIO, MIMHU3AINI0, OUTYMHU3AIUIO0 U CUJIMKATU3ALUI0 TOPHBIX MOPOJ, a
TaK)Ke YKpPEIUICHHE MacCHBa FOPHBIX MOPOJI C TOMOIIbIO CHHTETUYECKUX CMOJL.

3.14 llemenTauus (cementation, grouting): PaznoBuHOCTH TaMITOHaXa,
HCKYCCTBEHHOE 3allOJIHEHHE TPEIIMH, MOp M MYCTOT B TOPHBIX MOPOJAaX IIEMEHTHBIMH
pacTBOpamMu, HarHETAEMbIMHU T10]] IaBJICHHEM.

3.15 lllaxTa (mine): BeprukanpHas TOpHAs BBIPAOOTKAa OOJBIIOTO IOMEPEYHOTO
CEUEHHs, UMEIOIIasi HETIOCPECTBEHHBIN BBIXO/ HAa 3eMHYIO IIOBEPXHOCTD.

3.16 ToabHsa (mine gallery): ['opusoHTanbHas moA3eMHas TOpHas BbIPaOOTKa,
UMEIOIIasi HEeMOCPEACTBEHHBIN BBIXOJ] Ha 3eMHYIO0 MOBepXHOCTh. Hambosee a¢dexTrBHa Ha
Y4acCTKaX C PaCUJICHEHHBIM pelbe(oM.

4 OCHOBHBIE MOJIOKEHUS

OO0mme ykazanus

4.1 [Ipy TPOEKTUPOBAHHH HEOOXOJIMMO HCXOJUTh W3 TOTO, YTO 3allUTa TOPHBIX
BbIPa0OTOK JOJKHA:

MpeA0TBpaliaTh WM MaKCHMaJIbHO YMEHBIIATh TPUTOKH BOJBI B BBIPAOOTKH,
HapyIIarome yCIoBUs HOpMaJIbHON pa3pabOTKH MECTOPOXKICHHUS;

MPEeAYIPEXIATh MPOPHIBBI BOJIBI B BRIPAOOTKH;

MPENSTCTBOBATh OIMACHOMY pa3pyIICHUIO BOJOW TOPHBIX TOPOJ, OKPYKAIOUIUX
BBIpaOOTKY;

obecreunBaTh OPraHM30BaHHBINA OTBOJI MIOBEPXHOCTHBIX U PYAHUYHBIX BOJ K MECTaM UX
copoca;

HE JI0IMyCKaTh YIPO’KaIOLIEro BOAOCHA0KEHUIO UCTOIIEHUS PECYPCOB MOA3EMHBIX BOJ U
WX 3arps3HEHHS, 3aCOPEHHs, HaApYIICHHS pEeXUMa M pa3MbiBa OEPEeroB MOBEPXHOCTHBIX
BOJIHBIX OOBEKTOB, IPO3HH MOYBEHHOTO CJIOS M OMACHBIX MOCIEACTBUN JAePOopMaIfii TOPHBIX
MOPOJT U COOPYKEHUH B pallOHE 3alUIIAEMbIX BbIPaOOTOK B pe3ysibTaTe MOHUKEHUS YPOBHS
MOA3EMHBIX BOI;

MpeayCMaTpPUBaTh MEPOIPHUATHS, COOPYKCHHS M YCTPOWCTBA IO PETYIHPOBAHUIO
MPUTOKA K BBIpAOOTKAM, HAopa MOA3EMHBIX BOJI W MapaMeTPOB MOBEPXHOCTHOTO CTOKA B
paiioHe pa3pabaThIBAEMOTO MECTOPOXKIACHHS, MO OTBOAY OTKAYMBAEMBIX PYIHUYHBIX BOJ U
OXpaHE OKPYKAKUIEH TPUPOTHON CPEIBI.

4.2 BeiOop BHUIOB W CHUCTEM 3allUThl TOPHBIX BBIPAOOTOK, THIIOB 3aAIUTHBIX
COOPY)KEHUU, MEPONPHUITHH W YCTPONCTB JOJDKEH yUUTHIBATH M3MEHSIOIIHUECS C TEUCHHUEM
BpEMEHH, TI0 Mepe pa3padOTKU MECTOPOXKICHHUS, TPOU3BOACTBEHHBIE U TIPUPOJTHBIC YCIOBHS,
dbopMy W pasMephl 3amIUIaeMoro mpocTpaHcTBa ¢ yderom TpeboBanuii CII 116.13330,
CII 104.13330.


http://www.multitran.ru/c/m.exe?t=692082_1_2
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Cucrembl 3alIUThI, UX PA3BUTHE, KOHCTPYKLIMH 3AIUTHBIX COOPYKEHUU U YCTPOIUCTB,
3alIUTHBIE MEPONPUATHUS JOJDKHBI OBITh B3aUMOYBSI3aHbI C CHCTEMaMH, METOJaMU U
pa3BUTHEM DPa3pabOTKH MECTOPOXKIEHHUS, CO CXEMOH KOMIUIEKCHOTO HCIOJIb30BAHUS U
OXpaHbl BOJHBIX PECYPCOB ¢ yueToM TpeboBanuii denepabHbIX 3aKOHOB [2], [3] 1 mpUHATHIX
B UX pa3BUTHE HOPMATUBHO-IIPABOBBIX aKTOB. PaccmaTpuBaeMble BapUaHThI 3aIIUTHI TOPHBIX
BBIPA0OTOK JOJIKHBI OLICHUBATHCSI U CPABHUBATHCS C YUETOM JJIUTEIbHOCTH HCIIOIb30BAHUS
3alIUTHBIX COOPYKEHU, YCTPOMCTB M MEPOIPUSITHIA, CO3JaBAEMbIX YCIOBHIA JIIS pa3pabOTKH
MECTOPOXKACHUS, BO3IEUCTBUI HA OKPYKAIOILYIO CPEy U CYMMAapHBIX 3aTpar MO 3aIlIUTE IPH
CTPOUTEIIBCTBE U IKCIUTyaTalluyd TOPHOTO MPEIPUSATHS.

[Ipu cpaBHeHMHM BapHAHTOB BOJOMOHUKEHHUS U MPOTUBO(UIBTPALIMOHHBIX 3aBEC
HEOOXOUMO YUHUTHIBATh Pa3INyuUs KapbepHOTO U IIAXTHOTO BOJOOTJIMBA B 000UX Cllydyasix, a
TaKkXKe TO, YTO MPOTUBO(PUIBTPALIMOHHBIC 3aBECHI, B OTJIMYME OT BOJAOMOHIKEHUS, HE BICKYT
3a coOoi 00pa3oBaHUSI BPEAHBIX CTOKOB W HCTOIIEHUS PECYpCOB MOJ3EMHBIX BOJ U HE
BBI3BIBAIOT JAedopmainuii TOPHBIX MOPOJ, 3€MHOM MOBEPXHOCTH W COOPY)KEHUU B paiioHE
3alUIIaeMbIX 00BEKTOB. B TO ke Bpems HEOOXOAMMO YYHUTHIBATH BBI3bIBAEMOE HMHU
HapyUIEHUE €CTECTBEHHOI'O JIBMKEHMS MOJ3EMHBIX BOJl B MPOLECCE 3KCIUTyaTallud T'OPHOTO
HNPEANPUITHS U OCTAOIIEECS MOCTE €r0 JIMKBHUIALNH.

4.3 IIpoTuBOGUIBTPAIIMOHHBIE 3aBEChl JOIYCKAeTCsl MpeaycMaTpuBaTh B KauecTBE
OCHOBHOI'O Cpe€ACTBa JUJIsl MPEJOTBPAILECHUS IOCTYIJICHUS MOA3EMHBIX BOJ B TOpHBIE
BBIPAa0OTKM H3BHE W KaK BCIOMOTATENIbHYIO MEpy M pELICHHUS JIOKaJbHBIX 3a7ad [0
JUKBUJIAIIUU MECTHBIX 04aroB (PHIIbTPAIIHH.

4.4 B cocTaB UCXOIHBIX JAHHBIX AJIS MPOCKTUPOBAHUS JOJKHBI BXOJAUTH TPEOOBaHUS K
CUCTEME 3alIUThl TOPHBIX BBIPAOOTOK OT MOJ3EMHBIX M TMOBEPXHOCTHBIX BOJ, CBEICHUS O
MecTax, OTBEJIEHHBIX JJIs cOpoca pyJHHUYHBIX BOJA U MaTepUajbl U3bICKAaHUH.

Matepuansl W3bICKaHUW pailoHa MECTOPOXKIEHUS IODKHBI OTBEUaTh TPEOOBAHHIM
CII47.13330 u cogepxatb:

METEOPOJIOTUYECKUE TAHHBIE;

Tonorpaduueckue TIIaHbl paiioHa B MacmTadax, YyCTaHABIMBAEMBIX MPOEKTHOM
OpraHu3aluen;

CBEJICHUS O Ie€0JIOTMYECKOM CTPOEHUHU paiioHa, O HAIIMYMU B T€OJOTMUYECKUX pa3zpe3ax
crnenupuIecKux TPYHTOB (MPOCATOUHBIX, MyYUHUCTBIX, MHOTOJETHEMEP3NbIX MU T.I.), O
WHKEHEPHO-TEOJIOTUYECKIX TMpOIeccax U SBICHUSX (CEHCMUYHOCTh, KapCT, CKIOHOBBIE
MPOLIECCHI, TOJTOIIICHUE | T.1.);

cBeZieHHsI 0 PUBUKO-MEXaHMUECKUX CBOMCTBAX TOPHBIX MOPOT;

TUAPOJIOTUYECKHUE IaHHbIe pailoHa (CBeIeHUs O BOJOTOKAX, 03epax U T.IL.);

o0I1Me TUAPOTEOIOTHYECKIE YCIOBUS paiioHa:

CBEJICHHSI O BOJOHOCHBIX TOPHU30HTaX M KOMIUJIEKCaX (B JaJIbHEUIIEM — TOPU30HTAX)
palioHa MECTOPOXKICHHS: KOJTUYECTBO BOJJOHOCHBIX TOPU30HTOB, UX XapaKTep, CTATUUYECKUE U
MEE30METPUUYECKHE YPOBHH MOA3EMHBIX BOJI, UCTOYHUKU U 00JACTH UX MTUTAHUS U Pa3TPY3KH;
XapakTep M JUTOJIOTMYECKUN COCTaB BOJOHOCHBIX M BOJOYHNOPHBIX MOPOJ, MX MOIIHOCTH,
pacmpocTpaHeHue, riyOuHa 3aneranus. CBeleHUsS O TUAPABIUYECKUX CBS3AX MEXKIY
BOJIOHOCHBIMU TOPU30HTAMU UM TOBEPXHOCTHBIMU BOJIaMHU, O XHUMHUYECKOM COCTaBe,
TeMIlepaTypax, CTAaTUYECKUX U JUHAMUUYECKHUX 3amacax MoJ3eMHBIX BOJ;

JaHHBIC O (PUITBTPAIIMOHHBIX CBOMCTBAX MOPO/I, ONIPEICTICHHBIE C YIETOM CXEMaTH3aI[uU
TUAPOTreOJIOTUUECKUX YCIOBUN;

KapThl PaclpOCTPAHEHHSI BOJJOHOCHBIX CIIOEB, pelibeda UX KPOBIHU U MOJIOIIB;

KapThbl TUJIPOU3OTHUIIC U TUAPOU3OIIHES.
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['eonoruueckre U TUAPOreOIOrHUYecKUe JaHHbIE JOJKHBI ObITh OCBEIIEHBI B Mpeaenax
OKHMJAaeMON 30HBI JIEIPECCHU W Ha TIIYyOMHY, OXBATHIBAIOILIYI0 BCE BOJOHOCHBIC CIIOM U3
KOTOPBIX BO3MOKHBI (PHIIBTPAIIHS WIIM IPOPHIB MOJA3EMHBIX BOJI B TOPHYIO BBIPAOOTKY.

4.5B mnpoekTHOW JOKYMEHTAIlMM 3aIlUThl TOPHBIX BBIPAOOTOK JOJDKHBI OBIThH
MPUBEICHBl XapaKTEPUCTHKU CEIbCKOXO3SMCTBEHHBIX YrOJUi, B TaKXe CYIIECTBYIOIIMX H
BO3BOJMMBIX COOPY)KEHUW U MPEANPUSATUH, HA KOTOPbIE MOTYT MOBIUATH MPOECKTHUPYEMbIE
3alIUTHBIE MEPOIPHATHS, CBEIEHUS O crnoco0ax, OYepeqHOCTH U CpPOKax pa3paboTKu
MECTOPOXKACHHUS, U JaHbI PEHICHHUS 110 3alUTe OKPYKAIOIIel MPUPOJIHOMN Cpebl.

[IpoexkTHass [AOKyMEHTalMs JODKHA MPOXOAUTH JKOJIOTUYECKYIO JKCHEPTHU3Y B
cooTBeTcTBUU ¢ DenepaabHbIM 3aKOHOM [4].

4.6 B mpoeKkTHON JOKYMEHTAlMH CIEAyeT MpEeayCcMaTpUBaTh MOITAITHOE BHIIOJHEHUE
3aMpPOEKTUPOBAHHOM CUCTEMBI 3AILUTHI.

TexHuuyeckoe 3a/laHue Ha WHKEHEPHBIE M3BICKAaHUS PEKOMEHIYETCSl COTJIACOBBIBATH C
aBTOpPaMU MPOEKTHBIX 00OCHOBAHUN CUCTEMBI 3aIUTHI.

B ycnoBusix, xorgja mo marepualiaM HW3bICKAaHUW HE MPEACTaBISETCS BO3MOKHBIM
MIPOU3BECTH JOCTAaTOYHO OOOCHOBAaHHBIE pacueThl WIM OKOHYATEIHHO BBIOPATh CUCTEMY
3alUThl, KOHCTPYKLIUU €€ COOPY>KEHUH U YCTPOMCTB, B MPOEKTHON JOKYMEHTAIIMH CIIEAYEeT
pelyCMaTpPUBaTh OMBITHO-IIPOU3BOJICTBEHHBIE PAOOTHI, PE3yIbTaThl KOTOPBIX UCIOIB3YIOTCS
JUTSL KOPPEKTUPOBKU MTPOEKTHON JTOKYMEHTALIUU.

4.7 C 1OMOLIBIO0 PACYETOB U YUCICHHOTO MOJIEIMPOBAHUS JOJIKHBI ONPEAEIIATHCS:

MOHIKEHUE YPOBHEW MOA3EMHBIX BOJA B XapaKTEPHBIX TOYKaX, BPEMS JOCTH)KEHUS
TpeOyeMoro  TOHMKEHUS, TMPUTOKU  MOJA3EMHBIX W  TIOBEPXHOCTHBIX BOI K
BOJIOMIOHU3UTENILHBIM YCTPOICTBAM M B TOpPHBIE BBIPAOOTKH — IO I3TamaM pa3padOTKu
MECTOPOKACHUS;

MPUTOKU TOJ3EMHBIX BOJ Yepe3 MPOTHBO(HUIBTPAIIMOHHBIE 3aBECHI, TOJIIMHA 3aBECHI,
MOJIO’KEHUE YPOBHEH MOA3EMHBIX BOJI C 00EHX CTOPOH 3aBEC;

HEOOXOJUMOE YHUCIO CKBOXHUH [UISI TPOTUBOQPWIBTPAIIMOHHBIX 3aBEC U PACXOJIBI
MaTepuaioB i1 HUX, PAcCOpOCTPAaHEHUE HHBEUHMPYEMBIX MATEpUAJIOB B TOJIIE MOPOJ,
HEO00XO0IUMOE BpeMs AJIsl CO3/IaHUS YCTOMYUBBIX MPOTUBO(DUIBTPALIMOHHBIX 3aBEC;

MPOU3BOUTENBHOCT, MPOMYCKHAs CIIOCOOHOCTh, pPa3MEpbl, YUCIO, pa3MeEIleHHuEe U
Ipyrue TapaMeTpbl  YCTPOMCTB  JUisi  BOJAOIOHIKEHHSA, BoI0OCOOpa, BOJOOTBOAA,
MPOTUBODUIBTPAIMOHHBIX 3aBEC U MPOBEICHUE MPOTHBOPUIBTPAIIHOHHBIX MEPOIPHITHIA,

NOTPEOHOCTh B MAaTEPUANIBHBIX U YHEPTETHUECKUX pecypcax;

OIIEHKA KayeCTBa OTKAYUBAEMbIX BOJl U BO3MOKHOE M3MEHEHUE KaueCcTBa MOA3EMHBIX U
MOBEPXHOCTHBIX BOI;

OIICHKa ymiepba peyHOMY CTOKY, CEIbCKOMY U JIECHOMY XO3sIiiCTBaM, BOJAOCHAOKEHUIO
HACEJIEHHBIX MyHKTOB U MPEINPUITHI OT pabOThI BOJAOMIOHU3UTEIBHBIX YCTPOUCTB;

OIIEHKA PHUCKa BCJIEICTBUE BO3MOKHOCTH aKTMBHM3ALMU K30T€HHBIX MPOLECCOB (KapcCT,
cyhdosusi, BHYTpEHHsE Opo3usi M Jp.) B pe3ylbTaTe TEXHOTEHHBIX BO3JCHCTBUI
TUPOTEOIOTUYECKOTO XapaKTepa).

Kpome Toro, mpu mpoeKTUpOBaHUU HEOOXOIUMO OIpeNesaTh OKUAaeMble Aedopmaruu
3€MHOI MOBEPXHOCTH B 30HE BIUSHUS BOJOMOHU3UTEIbHBIX CUCTEM.

Kak mpaBurio, cienyer 000CHOBBIBATh paCUu€THBIC BETMUHUHBI ONBITHBIMU TaHHBIMH.

4.8B mnOpoekTHOW  JOKyMEHTalUuMW  CJlEeAyeT  MpeaycMaTpuBaThb  YCTPOHCTBO
HAOJIOIATENIBHBIX CKBAXKUH U TOCTOB, T€0/IC3MYECKHX PENepoB, MAPOK U MapKIICHAEPCKUX
MIYHKTOB, YCTAHOBKY KOHTPOJIbHO-U3MEPUTEIBHOM amnmapaTypsl U CPOK BBOJIA UX B JIEHCTBHE
JUISl BEACHUSI THIPOTEOJIOTHYECKUX, TUIPOIOTUUECKUX, MAPKIIEHICPCKUX U T'€OJIe3UNUECKUX
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HaOMO/IeHUH, a Takke HaOMIOJeHHM 3a paboTON yYCTPOMCTB CHCTEM 3alllMThl MPH UX
CTPOUTENILCTBE U DKCIUTyaTalllu.

[TporpaMMbl MOHUTOPHHTA U MPOU3BOACTBEHHOI'O SKOJIOTHUECKOT0 KOHTPOJIS (COCTaB U
PEKUMBI  HEOOXOAMMBIX  HAOMIOACHMI) JOJDKHBI — YCTaHABIMBATBCA B MPOEKTHOMN
nokyMmenTanuu. CrenyeT mnpeaycMaTpuBaTh HaAOMIOJEHUS 3a YPOBHSMH, TEMIIEpaTypou,
XUMHUYECKUM M Ta30BbIM COCTaBaMH IMOA3EMHBIX BOJ, TEMIEPATypoil BO3/1yXa, KOJIUYECTBOM
BBIMA/IAIOIUX OCAJKOB, YPOBHSMH BOJBI B BOJOEMax, 3a pacxoioM, TeMIlepaTypoH,
XUMHUYECKHM U Ta30BbIM COCTaBOM OTKAaYMBAE€MBIX BOJ, 3a JIe(opMalusIMU MOPOJa U 3€MHOI
MOBEPXHOCTHU, OCATKaMU U ehopMalUsIMU COOPYKEHHUH U T.1.

IIpoexTHpoOBaHMe 3aIIIUTHI OTKPBITHIX BHIPA0OTOK

49B T[OpoeKTHOM JOKYMEHTAllUM 3alllUThl  OTKPBITBIX  BBIPAOOTOK  CIEAYeT
npelycMaTpUBaTh:

BHEIIHHE COOPYKEHHSI U MEPONPUSITHS ISl PETYIUPOBAaHUS MTOBEPXHOCTHOTO CTOKA Ha
TEepPPUTOPUH, PUJIETAIOLIEH K Kapbepy (pa3pesy);

COOPY)KEHUS M MEPONpPUATHS, 0OECIeYnBaIOIINe YMEHBIICHUE WU MPEIOTBpPAICHHE
(GUIBTPAIMOHHBIX MOTEPh U3 BOJOHANIOIHEHHBIX PE3epPBYapoB (OTCTOMHUKOB, HAKOMUTENEH
MPOMBIIIICHHBIX CTOKOB, XBOCTOXPAHUJIUII U T.I1.) IPUJIETAIONINX K Kapbepy (pa3pesy);

BHYTPUKApPhEPHBIE YCTPOMCTBA U MEPONPUSITHS, PACCYUTAHHBIEC HA MIPUTOK MOA3EMHBIX
BOJI, TOCTYMAIOIINX B Kapbep, U HA cOOp U OTBOJ COOMPAIOIINXCS B HEM MMOBEPXHOCTHBIX BOJ:
BOJIOCTOKH, BOJOCOOPHUKH, BOJOOTIMBHBIE YCTAHOBKH WJIM YCTPONCTBA JUIsl cOpoca BOABI U3
BOJOCOOPHMKOB B IIOJ3E€MHBIC BBIPAOOTKH M TNPHU HEOOXOIUMOCTH B 3aBHCUMOCTH OT
MECTHBIX  YyCJIOBMM  —  BHYTPUKApbepHbIE  CKBOKHUHHbIE H  HUIJIO0(QUIBTPOBHIE
BOJIOTIOHU3UTEIbHBIE YCTAHOBKHM, MECTHBIM TaMIIOHAXK TOPHBIX MOPOJ, APEHAXHU, TPUTPY3KH
OTKOCOB;

BHEIITHHE BOJOOTBOIAIINE YCTPOMCTBA It cOpOca KapbepHBIX BO/I.

4.10 ITpu HEOOXOTUMOCTH, U3 YCIOBHM 0OecTeueHs] YCTOWYMBOCTA OOPTOB BHIPAOOTOK
WM 1O TPOU3BOACTBEHHBIM YCIOBMSIM, COKpAILEHUS MPUTOKA IMOA3EMHBIX BOJA B Kapbep
(pa3pe3Hyl0 TpaHIIE, BHIC3AHYIO TPaHIIC M JAp.) B MPOCKTHOHW TOKYMEHTAIMH KpOMe
YCTPOMCTB U MEPONPUITHH, IPEAYCMOTPEHHBIX B 4.9, ciieqyer nperycMarpuBaTh KOHTYPHbIE
KOJBIIEBBIC MJIM HEMOJHO-KOJBIEBEIC U JUHEHHBIC BHEIIHHE BOJONOHHU3UTEIILHBIE CHCTEMBI
WM IPOTUBO(DUIBTPALIMOHHBIC 3aBECHI.

KonplueBble  BOAONOHU3UTENBbHBIE  CHUCTEMBI  CIEAYyEeT  MpeAycCMaTpuBaTh  IpH
pacnpoCcTpaHEHUH BOJOHOCHBIX TOJII HA BCEM 3alIMIIAEMOM YYACTKE U 3a €ro MpeAesiaMH.

HenonHokonblieBble BOJOMOHU3HUTENbHBIE CHUCTEMBI CIEAYeT MPOEKTHUPOBATH IpHU
pacupoCcTpaHEHUH BOJOHOCHBIX TOJIII HE CO BCEX CTOPOH 3alIUIIIAEMOTr0 y4acTKa.

Jlunelinble BOJONOHU3UTENBHBIE CHCTEMBI CIEAYET HPOECKTUPOBATh /Jis IepexBaTa
OJIHOCTOPOHHETO TOJI3€MHOTO IMOTOKAa CO CTOPOHBI BojgoeMa (BOAOTOKA) WUIM MO IUIACTY,
MMEIOIIEMY BBIPQ)KEHHBIN YKIIOH B CTOPOHY 3alllMIIAa€MOI0 y4acTKa, a TaKKe ISl 3allUThI
VIUTMHEHHBIX BBIPAOOTOK M B CIIydasx, KOTJa IO MECTHBIM YCIOBHSIM WX TPUMEHEHUE
OKa3bIBAETCS 1IETIECO00PA3HBIM.

4.11 KonblieBble, HEMOTHOKOMBIEBbIE U JIMHEHHBIE TMPOTUBOPIILTPAIIIOHHEIE 3aBEChHI
CJeyeT MPOEKTUPOBATh B TE€X XKE CIydyasix, YTO U COOTBETCTBYIOIIHME BOIOIOHU3UTEIbHBIC
cuctemsl (cM. 4.10), ¢ yueToM OrpaHUYECHUN JIJIS UCTIOJL30BaHUS HEKOTOPHIX THIIOB 3aBEC IO
MPUPOJHBIM YCIOBUSM (COTTIACHO YKa3aHHUSAM pasfiena 7) U MECTHBIX MPOU3BOJCTBEHHBIX
BO3MOKHOCTEH.
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4.12 BogomoHu3uTeNbHBIE H  MPOTUBOMUIBTPAIIMOHHBIE  YCTPOHCTBA  KapbepoB
(pa3pe3oB) JoIMycKaeTcsl MpeaycMaTpuBaTh B BHUJAE OTIECIBHO PACHOJOKEHHBIX 3JIEMEHTOB
CUCTEMBI 3allUThI, pa3MeIIaeMbIX U3 YCIOBHs MX HauOoiblIiel 3PEKTUBHOCTH U C YUETOM
penbedpa  KpOBIM  MOJACTHIIAIOLIETO  BOJOYINOpa, 3ajieraHus TOpPOJ C  BBICOKOH
BOJIOIIPOHUIIAEMOCTBIO, HAIIPABJICHHUS MTOI36MHOIO MTOTOKA U JP.

4.13 CHW)KEHUE TBHE30METPUYECKOIO0 YPOBHS HAIMOPHBIX BOJ JUIsl  COXPaHEHHUS
YCTOMYMBOCTH TOPHBIX MOPOJ U HCKIIOYEHHS MPOpbIBa BOJABI B BBIPAOOTKH JIOMYCKAETCs
npelycMaTpuBaTh C IOMOMIbIO CIENHMAIBHO MpEeIHAa3HAYEHHBIX HJs 3TOT0 YCTpPOMCTB
(ckBakrH, 000PYIOBaHHBIX HACOCAMH, CAMOM3INBAIOLINXCS CKBXKUH U JIP.).

4.14 IIpn 1pOEKTUPOBAHUM BBIIOJHIEMOW B HECKOJBKO 3TallOB CHUCTEMBI 3aIUThI
Kapbepa (pa3pesa) HeoOXO0UMO MpeyCMaTPUBATh:

JI0 Hayaja CTPOUTENBCTBA Kapbepa (pa3pesa) — BBOJ B ACHCTBHUE BHEITHUX COOPYKEHUI
U YCTPOMCTB HJIsl PEryJIMpOBaHUsS MOBEPXHOCTHOIO CTOKA U BOJOOTBOJA, BBOJ B JICHCTBUE
COOPY)KEHUI, YCTPOUCTB U BHITIOJHEHUE MEPONPUATUNA, HEOOXOJUMBIX AJISl 3aLUTHl TOPHBIX
BBIPA0OTOK OT IMOA3EMHBIX BOJI Ha MEPHOJ, B TEYEHHE KOTOPOTO MOTYT OBITH MOJTOTOBJICHbI
COOPY>KEHHUS, yCTPONUCTBA U MEPOTIPHUATHUS CICTYIOLIETO ITAIa;

IpU TMPOCKTHPOBAHUH CHCTEMBI 3allUThl C BHEIIHMMH BOIOMOHU3UTEIbHBIMU WU
IPOTUBODUIBTPAIIMOHHBIMU YCTPOUCTBAMU HEOOXOIUMO MpeaycMaTpUBaTh MEPOIPHUATHS,
oOecrieunBaroIIMe oOmepexaromiee pa3paboTKy Kapbepa (pa3pe3a) pa3BUTHE TMOHUKEHUS
YPOBHS MOJ3eMHBIX BOA. IIpu mpoekTupoBaHHM CHUCTEMBI 3alIUTHl TOPHBIX BHIPAOOTOK 0e3
BHEIIHUX YCTPONCTB — TOTOBHOCThH CPEJACTB I MIPOBEJACHHUS HEOOXOAUMBIX MEPONPUITHIA U
BBITMIOJTHEHHS] HEOOXOAMMBIX YCTPOMCTB B Ipoliecce pa3padoTKH Kapbepa (pa3pesa);

B MEPHUOJI CTPOUTENHCTBA Kapbepa (pa3pes3a) — MOcCieoBaTeIbHbIA BBOJ B JIEHCTBUE
JOTIOTHUTETBHBIX COOPYKEHUN M YCTPONCTB M MPOBEICHHE HEOOXOAUMBIX MEPONPUITHH,
MPeyCMOTPEHHBIX TPOEKTHOM ToKymeHTaruei (cM. 4.10—4.13);

K MOMEHTY CHauu Kapbepa (pa3pes3a) B JKCIUIyaTallMI0 — TOTOBHOCTH COOPYKEHUH U
YCTPOUCTB, 00ECTEUHBAIOMINX 3alUTy TOPHBIX BBIPAOOTOK, 1O JIOCTHIKEHHUS TMOJHOMN
MIPOEKTHOM  NPOU3BOAMTEIILHOCTH Kapbepa (pa3pe3a), B TOM 4YHUCIE€ TOTOBHOCTb
3alPOEKTUPOBAHHONM  CUCTEMBI  PETYJIUPOBAaHUS TMOBEPXHOCTHOTO  CTOKA, JIpEHaxa,
CTallMOHAPHOTO BOJIOOTIIMBA U BOJOOTBOJIa PYAHUYHBIX BOJ;

B IIpollecCe€ OHKCIUTyaTalluM Kapbepa — TMOCIENOBaTeNIbHBIA BBOJ B JCHCTBUE
COOpPYKE€HUW M YCTPOMCTB M MPOBEJIECHHWE MEPONPUITHH, 3alIPOCKTUPOBAHHBIX B CHCTEME
3alIUTHl ¥ 00ECTICUHBAIOIINX MOCTOSHHOE OINEpPeKeHUE MO OTHOIICHHIO K TOPHBIM paboTam
pPa3BUTHS TIOHWKEHHS YPOBHS MOA3EMHBIX BOJ WA MPOTHBO(PHUIBTPAIIMOHHBIX YCTPOMCTB Ha
CPOK, IPEyCMOTPEHHBIN B IPOEKTHOU TOKYMEHTAIUH.

IIpoexTHpoBaHMe 32U THI MOA3EMHBIX BHIPA0OTOK

4.15B HpOCKTHOﬁ JOKYMCHTAIIUU 3aIUThI IMMOA3CMHBIX BBIpa6OTOK B 3aBUCHUMOCTH OT
MCCTHBIX YCJ'IOBI/Iﬁ B IpCJc/Iax MAaxXTHOr'O MOJId CICAYCT NPpCAyCMaTpUBaTh UCIIOJIL30BAHUC!

B Ka4YC€CTBC MOJA3CMHOI'0 APCHAKA — CaMUX 3alllUIIaCMBbIX BBIpa60TOK C yCTpOﬁCTBOM B
HUX OPCHAKHBIX KaHABOK;

BCPTUKAJIBHBIX, TOPU3OHTAJIbBHBIX W HAKJIIOHHBIX (BOCCTE[IOH_II/IX n HI/ICXO,Z[SIH_II/IX)
CaMOM3JIMBAOIMUXCA CKBA)XXHH, 38.6ypI/IBaCMBIX, 3aaBJIMBACMbIX (I/IJ'II/I 38.61/IB8.CMLIX) n3 caMux
3alIIacMbIX BLIpa6OTOK, APCHAKHBIX BBIpa6OTOK U3 CIICHHUAJIBHBIX HUII U KaMCp,

CKBO3HBIX C6pOCHBIX CKBa’>XHH, 38.6ypI/IBaCMBIX C NIOBCPXHOCTH U cOMBAaEMBIX C CAMUMHM
3alllUIIaCMbIMHA WJIN JPCHAKHBIMU BBIpa60TI(aMI/I;
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CKB&)KUH, OOOPYJOBaHHBIX HAacoCaMH U YCTPAaWBaE€MBIX C TOBEPXHOCTH WIH U3
MOJI3€MHBIX BBIPA0OTOK; uriopuIbTPOB B MO/I3€MHBIX BBIPA0OTKAX;
MPOTUBOGUIBTPAIIMOHHBIX 3aBEC (TaAMIIOHAXKa TOPHBIX MOPOJ);

COOTBETCTBYIOIIUX COOPYKEHHUIM U MEPOIPUSTUH ISl PeTyIUPOBAHUS ITOBEPXHOCTHOTO
CTOKa, BKJIIOYasl BOJIbI, CKaIJIMBAIOIINECS B MYJIb/IaX CIBH)KEHUSI 36MHOI ITOBEPXHOCTH.

Bo Bcex ciaywasx B IpoeKTax 3al[UThl IOA3EMHBIX BBIPAOOTOK  JOJKHBI
IpelycMaTpUBaThCsl YCTPOWCTBA M YCTAHOBKU JIJISl BOJOOTJIMBA U OTBOJIa OTKAYMBAEMBIX BOJI
K MecTaM Hux copoca.

I1 puMCYaHUC — Cucrtema peryjaupoBaHrsad IMOBEPXHOCTHOI'O CTOKa IIpU HeO6XOI[I/IMOCTI/I JOJIDKHa
OXBaTbIBaTh TCPPUTOPUIO U BHE ITAXTHOT'O MOJIA B IPEAC/IaX, yCTaHABJIMBACMbIX IIPOCKTOM.

4.16 B ciyyasx HENOCPEACTBEHHON YIpo3bl IPOPHIBOB B MO/I3EMHbBIE BBIPAOOTKH BOJIbI
U TOPHBIX MOPOJ, B YAaCTHOCTM KOTJAa HaJ KpPOBJEH IOJIE3HOI'O MCKOIAEMOI0 3alleraioT
HECKaJbHbIE BOJOHOCHBIE TOPU30HTHI, JIOIMYCKAETCs IMpPEeAyCMAaTpuBaTh B IPOEKTHOMN
JOKYMEHTAIIMM BHEIIAXTHHIE BOJOIOHU3UTEIbHBIE CHUCTEMbI W TNPOTUBO(PHIBTPAMOHHBIC
3aBEChl, yCTpPauBaeMble B COOTBETCTBUU C TpeboBaHusmMu 4.10—4.13.

JlomyCTHMYIO BETMYMHY MPHUTOKA BOJBI B OJATOTOBUTEIFHBIC M OYHCTHBIC BHIPAOOTKH
Ha MECTOPOXKJIEHHUSAX IIOJIE3HBIX HCKONAEMbIX CJEIyeT IPUHUMATh HCXOJS W3 OIbITa
CTPOUTENILCTBA U DKCIUIyaTalluy NIaXT B aHAJIOTUYHBIX YCIOBUSX.

4.17 Ilpy NpoOEeKTUPOBAHUH 3ALUTHl TOPHBIX BBIPAOOTOK, IPOXOJAIIMX B BOJIOHOCHOM
TOJIIE, W3 KOTOPOH OKMUJAKOTCS 3HAYUTENbHBIE IPUTOKH BOJBI, JOIMYCKAaeTcs MpHU
Ha/JIeKalmeM OOOCHOBAaHMM NPEAyCMaTpHUBATh CO3JaHWE B TpeAeiax MIaXTHOTO IOJIs
CHEIHAJIbHBIX JIPEHAKHBIX TOPU30HTOB, pacrojaras IpeHaKHbIe BIPAOOTKH HUKE OCHOBHBIX
OTKaTOYHBIX TOPU30HTOB.

4.18 Ilpu mpoeKTUPOBaHMM 3AIIUTHI TOPHBIX BBIPAOOTOK HEOOXOAMMO YUUTHIBATH, UTO
IPOXOJKY HMX B HEOCYHIEHHBIX IMOpOJax CJEeAyeT IpeaycMaTpuBaTh C ONEPEkKAIOUIIM
OypeHueM u coOmojgeHueM TpeboBanuii 4.15, a B HEOOXOOUMBIX CIy4asix — C
MpEBapUTENbHBIM 3aMOPaKMBAHUEM TOPHBIX MOPOJA WJIM C IPUMEHEHHEM IIMTOBOTO
croco0a.

4.19 Ilpn TIPOEKTUPOBAHUH BBHITIOJHIEMOW B HECKOJBKO OSTallOB CHUCTEMBI 3aIUThI
MOJI3€MHBIX BBIPA0OTOK HEOOXOAUMO MPEyCMaTPUBATD:

JI0 Hadaja IPOXOJKH CTBOJOB — BBOJ B JICWCTBHE COOPYKCHUH M YCTPOMCTB IO
PEryJIMpOBaHUIO IMOBEPXHOCTHOIO CTOKA, OTPaXJIAIOLIUX IUIOMIAJKH IIAXTHBIX CTBOJIOB,
OypeHHEe OIepeKarluX KOHTPOJIbHO-PA3BEJOUHBIX CKBAXXMH Ha BCIO TIJIIYyOMHY CTBOJIA,
TOTOBHOCTb Hapy>KHbIX CTBOJIOBBIX IPOTUBOPUIBTPAIITOHHBIX 3aBec W
BOJIONIOHU3UTENIbHBIX CHUCTEM, €CJIIM OHM MPEeIyCMOTPEHBl MPOEKTHON JTOKyMEHTaIuel,
TOTOBHOCTD IPEIBAPUTENIHLHOTO TAMIIOHAXka FTOPHBIX TOPO/I;

0 Hayajga [POXOJKH TMOJTOTOBUTENIbHBIX BBIPpAOOTOK — BBOJA B JIEHCTBUE
BOJIOOTJIMBHOM YCTAHOBKM Y IIAXTHOTO CTBOJA (JIOMyCKaeTcsl MpeaycMaTpuBaTh MPOXOIKY
MOATOTOBUTENBHBIX  BBIPAOOTOK TIPH  JCHCTBUM BPEMEHHOM HACOCHOW  CTaHIIWH,
pacCUMTAaHHOM Ha OXKHMJIA€MBI NPUTOK B IEPUOJ 1O TOTOBHOCTH 3alPOCKTUPOBAHHOM
CTAIlMOHAPHOW HACOCHOW CTaHIMH), BBOJA B JEUCTBHE 3yMM(OBBIX U MEPEKAYNBAIOIINX
HACOCHBIX CTAHIIMHA M BHEIIAXTHBIX BOJONOHU3UTENBHBIX CUCTEM, €CIIU OHHU MPETyCMOTPEHBI
MPOEKTHON JOKYMEHTALINEN;

B IEpPUOJ NMPOXOAKU IMOATOTOBUTEIBHBIX BBIPAaOOTOK — IOCJIENOBATENbHBIM BBOJA B
JEeICTBUE JIOTOJHUTENbHBIX COOPY)KEHHH W YCTPOHCTB M TIpOBEIEHUE HEOOXOIUMBIX
MEPONPUITHIA, TPETyCMOTPEHHBIX TPOEKTHOH ToKyMeHTaluel (cM. 4.16—4.18);
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K MOMEHTY Hayaja OYHUCTHBIX paboT — oOecrieueHue MOHUKEHHSI YPOBHS MOA3EMHBIX
BOJI, TOTOBHOCTb COOPYXEHHHl U YCTPOHCTB, 0OECHeUYMBAIOMIMX 3alIUTY [OA3EMHBIX
BBIPA0OTOK JI0 AOCTHXKEHUS TIOJTHOW MPOEKTHOM MPOU3BOAUTEIHLHOCTU MPEANPUSATHUS, B TOM
YyHUClie TOTOBHOCTh CTAallMOHAPHBIX TOJ3€MHBIX HACOCHBIX CTAHIUH U  CHCTEMBI
peryaupoBaHus MOBEPXHOCTHOTO CTOKA U BOJIOOTBO/IA;

B Mpollecce SKCIUTyaTalluy MPearpHUsITHs — AaJbHEHIINI Mocie10BaTeNIbHbI BBOA B
JEICTBUE 3alpOCKTUPOBAHHBIX COOPY)KEHHH W YCTPOHCTB M IPOBEIECHUE MEPONPHUATHUH,
o0OecreunBarOIUX MOCTOSHHOE oOmepexaroniee (M0 OTHOIIEHHI0O K TOPHBIM paboTam)
pa3BUTHE MOHIKEHUS YpOBHS MOJI3€MHBIX BOJI Wi COOTBETCTBYIOLIUX
MPOTUBOGUIBTPAIMOHHBIX YCTPOMCTB HA CPOK, ONPEAEIIAEMBbIi IPOEKTHON JOKYMEHTAILIUEH.

S Bopononm:xkenue

OO0mme ykazanus

5.1 BoonoHuxeHue ciaeayeT NpoeKTUPOBATh C IPUMEHEHUEM OTKPBITHIX U BaKYYMHBIX
BOJIOIIOHU3UTENIbHBIX CKBAXKUH, UITOQWIBTPOB, IUIACTOBBIX, TPyOUaThIX M TpPaHLICHHBIX
JpEeHa)kel, MOA3EMHBIX APEHAXKHBIX BHIPAOOTOK.

5.2 TpeOyeMmyr0 BETUYMHY CHIDKEHHSI HAllOPOB B BOJOHOCHBIX TOPU30HTAX CIEIyET
ONpEAEATh U3 YCIOBHSI COXPAaHEHUS YCTOWYMBOCTU IMOPOJ, OKPYKAIOIIMUX BBIPAOOTKH, U
IPEIOTBPALEHUS IPOPHIBA B HUX MOJ3EMHBIX BO/I.

531lpu  DOpPOEKTUPOBAHMM  BOJONOHMKEHMS €  IPUMEHEHHEM  BHEIIHEH
BOJIOTIOHM3UTEIILHONW CHCTEMBI, 3aIUINAIONICH OTKPBITYIO BBIPAOOTKY, YPOBEHB ITO/I3EMHBIX
BOJ JIOJDKEH OBITh NOHMIKEH 10 BO3MOYKHOCTH HUXE €€ JIHa Ha BEJIUYMHY, ONpeesieMylo
pacyeTHbIM  MOBBIIIEHHWEM  YpPOBHS BOJBI 33 BpeMs  aBapUilHOTO  OTKIIIOYEHUS
BOJIONIOHU3UTEIBHON CUCTEMBI.

[Ipy HEBO3MOXXHOCTH MOHM)KEHHUS YPOBHS IOJ3€MHBIX BOJl HMXKE JHA OTKPBITOM
BbIPa0OTKH, B YACTHOCTH IPHU NEPECEUEHUH €10 BOJOYIOPHBIX CIOEB, HEOOXOIUMO UCXOAUTh
U3 MPAKTUYECKH JOCTHKUMOU IITyOUHBI BOJAOIOHM)KEHUS B KaXXJIOM BOJIOHOCHOM TOPU30HTE
U TpeaycMaTpuBaTh JOIMOJHUTEIbHBIE BHYTPUKAapbEpHBIE YCTPOHCTBA M MEPOIPHUSITHS
coryiacHo 4.9.

541lpu  NpPOEKTHUPOBAHMM  BOAOINOHMKEHUS C  MPUMEHEHHEM  BHENIaXTHBIX
BOJIONIOHU3UTENIBHBIX ~ YCTPOMCTB, 3alMINAIONIMX TOJ3€MHbIE TOpPHbIE BBIPAOOTKH B
BOJIOHOCHBIX MTOPO/IaX, HE OTJEJIEHHBIX BOJIOYIIOPOM OT BBIIMIETEKAIIUX BOJOHOCHBIX MOPO/I,
MOHMKEHHBIM YpOBEHb MOJI3EMHBIX BOJI JOJDKEH HAXOJUTHCSA HUXKE MOJOLIBBI 3AIIUIAEMbIX
MOJI3EMHBIX BHIPAOOTOK Ha INTyOMHY, COOTBETCTBYIOLIYIO TpeOOBaHUIM 5.3.

[Ipu Hanmuuuum Bojoymopa (TOpHBIX MOpoA ¢ KoddduuueHtoM (uIbTpanuu MeHee
0,001 m/cyT), oTaensromero TOJNILy TMOPOA, B KOTOPBIX MPOEKTHPYIOTCS MOJ3EMHbIE
BbIPa0OTKH, OT BBILIENEKAIIETO BOJOHOCHOTO TOPU30HTA, NOHWKEHUE YPOBHS IMOA3EMHBIX
BOJI B 3TOM FOPU30HTE, KaK MPaBHUIIO, CIIEAYET HA3HAYaTh C y4ETOM COOIIOIEHUS YCIOBHS

y<5h,, (1)

/1€ Y — OCTaTOYHBII Hamop, OTCYUTHIBAEMBIA OT KPOBJIM Pa3/EIIAIONIEro €0l BOJOYHIOPHBIX
OpoJ, M;

hg— TONIIMHA HE HApPYyIIAeMOro MpHU pPa3pabOTKe pa3JeNsIolIero Cclios BOJOYMOPHBIX
MOPOJ, M.
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[Tpu cobnronenun ycioBus (1) oOBOJHEHHE HUMKENIEKAIIETO BOJOHOCHOTO FOPU30HTA
3a CYeT NepeTeKaHWs IMOJ3EMHBIX BOJ M3 BBILIEIEkKAlIero (Ha BOAOYIOPE), MOXKHO HE
YUUTHIBATD.

[Tpu sTOM OcTaercs B cujie TpeOOBaHUE MOHMKEHUS YPOBHS MOJ3EMHBIX BOJ B TOJIIIE
MOpO/JI, TJIe pacIoiaratoTcs MOA3eMHbIE TOPHbIE BEIPAOOTKH, HUKE UX TOJOIIBHI.

[Ipy HEBO3MOXXHOCTH TOHMKEHHUS YPOBHS IMOA3EMHBIX BOJ HIXKE IMOJOLIBBI TOPHBIX
BBIPAa0OTOK C MOMOUIbI0 BHEHIAXTHBIX BOJOMOHU3UTEIbHBIX YCTPOMNCTB AOMYCKAETCA MpPH
COOTBETCTBYIOIIEM OOOCHOBAHHWU HCIIOJIb30BAaTh WX JJI MPAKTUYECKH JIOCTHKUMOTO
BOJIOMOHIDKEHUS, TIPeyCMaTpUBasl B Mpejeax MIaXTHOTO MOJsl MEPONPUSATUS U YCTPOilcTBa
coriacHo 4.15.

5.5 Heobxoaumoe Bpemst il TOCTUKEHUS TpeOyeMOoro MOHUKEHHsI YPOBHS MOJ3€MHBIX
BOJI, pPacHpOCTpaHEHHE JEMpPEecCud U pa3BUTHE BOJOMOHU3UTEIHHOW CHCTEMBI JOJKHBI
OTPEAENATHCS COOTBETCTBEHHO CXeME FOPHBIX padOT U THIPOre0JIOrHIeCKOMY 000CHOBAHHUIO.

5.6 Cxemaru3anusi TPUPOJIHBIX YCIOBUH [UIsi pacyeTa BOJOMOHWXKEHHS JOJDKHA
OTpaXkaTb JEHCTBUTENbHBIE TUAPOTECOJIOTHYECKUE YCIOBUS, T€OJIOTHYECKOe CTPOSHHE TOJIIIU
U XapaKTEePUCTUKH CIATaloIInuX €€ CIO0EB.

5.7 Ilpu pacuere BOJONOHMXEHHUSI MPUTOK MOJ3EMHBIX BOJ K BOIOINOHU3UTEIHHON
CUCTEME CJIelyeT OMpEeIeNaTh HCXOJs M3 OCHOBHOTO JIMHEHHOr0o 3aKOoHa JaMUHApHOM
bunbTpanuu, BeIpaxkaeMoro B 001eM Buae Gopmyaon

v=kl (2

IJie V — CKOPOCTh (puiIbTpamuu, M/cyT;
k — ko3 punment punpTpanym, M/cyT;
I — rpagueHT Hanopa.

OcHOBHBIE pacyeTHble (QOpMYyNIbI W TAOMUIBI JUISl ONpPENENIEHUs TMPUTOKOB K
BOJIOTIOHU3UTENBHOM cUCTEME NpUBeAeHBI B [Ipunoxennn A.

[Ipy HEoOXOaUMOCTH TPUMEHEHHUS BOJONOHMKEHUS B BOJOHOCHBIX TOPU30HTAX,
CIIOKEHHBIX IMOPOJAAMH, OTIMYAIOIIMMUCSH BBICOKUMHU (UIBTPALMOHHBIMU CBONCTBAMHU
(KpymHOOOJIOMOYHBIMH, CIWJIbHOTPEUIMHOBATBIMU W 3aKapCTOBAaHHBIMM),  PacyeT
BOJIONIOHMIKEHUS JIOIYCKAeTCsl OCHOBBIBATh HA OMBITHBIX JAHHBIX U YTOUHSTH B IPOLIECCE
MO3TAITHOTO BBIMOJHEHUS] CUCTEMBI 3alllUThl, OCHOBBIBASICh Ha pe3yibTaTax HaOJOJIEHUN 3a
YPOBHSIMH MOJ3EMHBIX BOJ B HA0JII01aTENbHBIX CKBAKHHAX.

5.8 Inst  ycnoBWil TOBBIMIEHHOW CHOXHOCTU (HEOAHOPOAHOrO (UIBTPALMOHHOIO
MOTOKA, CJOXHBIX OUYEPTAHUW KOHTYpPOB NUTAaHUS U BOJONOHMXKEHUS U T.I.) pacyer
BOJIONIOHU3UTENIBHBIX CHUCTEM CIIEAyeT MPOU3BOAUTH C HCIOJb30BAHUEM YHCIEHHOTO
MOJIEJIMPOBAHUS, a TaKKe MH)KEHEPHO-PACUETHBIX MPOrpaMM M MPOTPaMMHBIX KOMILJIEKCOB
WIH IPYTUX METOIOB.

5.9 KoHCTpYKIIMM BOJOMOHU3UTENBHBIX W HAONIOAATEIPHBIX CKBOKHH M JIpEHAXKEH
clenyeT IpUHUMATh B COOTBETCTBUU C ykazaHusMu [Ipunoxenus b.

OTKp bIThI€ BOAOIIOHU3UTEC/IbHbIC CKBAKUHbI

5.10 OTkprIThIe (cooOmaromuecss ¢ arMocdepoi) BOJONOHU3ZUTENbHBIE CKBaKUHBI
cleyeT MpeaycMaTpuBaTh, Kak MPaBUIIO, JUISl CHMXKEHUS YPOBHS (WJIM HAIopa) MOA3EMHBIX
BOJI B HECKaJbHBIX MOPOJaX ¢ KO3(PPUIMEHTOM (QMIbTpAlli HE MEHee 2 M/CYT U BO BCEX
JIPYTUX ClTy4dasiX, Korjaa ux 3QQpeKTUBHOCTb MOATBEPHKIAETCS ONBITHBIMU JAHHBIMHU.

5.11 Ilpu npoeKTHpOBaHWH BOJONOHU3HUTEIBHBIX CHUCTEM CIENYET NpelycMaTpUBaTh
OTKPBITBHIE BOJNOIIOHU3UTEIIBHBIC CKBA)KUHBI B BUJIE:

10
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000pyIOBaHHBIX HACOCAMU;

CKBO3HBIX COpPOCHBIX CKBaXHUH, OOOpYIOBaHHBIX (UIbTPAMHU, Yepe3 KOTOphIE
MOCTYMAIOIINE B CKBAXUHY IOA3EMHBbIE BOJbl M3 BCEX MPOPE3aEMbIX €I BOJOHOCHBIX
TOPU30HTOB COPACHIBAIOTCS B IIOJI3€MHbIE BHIPAOOTKH;

CaMOMUBJIMBAIOIIUXCS C U3IMBOM BOJIbI UE€pe3 YCThE;

BOJIOMOTJIOUIAIONIMX, C MOMOUIbI0 KOTOPBIX IOA3EMHBIE BOJbI W3 BBINIEIEKAIIETO
TOPU30HTA cOPACHIBAIOTCS B HIDKEIEKALIUH.

5.12 CkBaxuHbl, 0OOpyIOBaHHbIE HACcOCaMHU, CJEAyeT MpeAycMaTpuBaTh JUIs
KOHTYPHBIX M JIMHEWHBIX BOJOIOHU3MUTEIbHBIX CHUCTEM, a TaK)Ke IMPOEKTUPOBATh B BUJE
OTJIEIbHO PACIOJIOKEHHBIX BOJOMOHMU3UTENBHBIX YCTPONCTB NMPHU OTKPBITOM W MOA3EMHOM
pa3paboTKax MECTOPOXKJIEHUN TOJE3HbIX HCKOMAeMbIX M B BHJIE PACIpPENEICHHBIX I10
IUIOMIA/Id IIAXTHOTO TMOJISI BOAOIOHU3UTENbHBIX YCTPOMCTB MpPH IMOA3EMHON pa3padoTke
MOJIE3HBIX UCKOIMAEMBIX.

5.13 CkBO3HBIE COpPOCHBIE CKBa)KUHBI (CKBO3HBIC (DMIIBTPHI) CIEAYET MpeaycMaTpuBaTh
JUISl KOHTYPHBIX U JIMHEWHBIX BOJIOTIOHM3HUTENBHBIX CHCTEM, a TaKXe B BHUJAE OTICIBHO
PaCTOIOKEHHBIX WU PACHPENEICHHBIX MO IUIOMIAA IIaXTHOTO TMOJS BOJOIMOHU3ZUTEIHHBIX
YCTPOUCTB MpH MOA3EMHON pa3pabOTKe MOJIE3HBIX UCKOMAEMbIX U MIPHU OTKPBITON pa3padoTke
MECTOPOXKIACHUM MOJIE3HBIX HCKOMAEMbIX, KOT/Ia TEXHUYECKH BO3MOXKHO M IKOHOMHUYECKH
OTPaBJaHO YCTPOUCTBO MOA3EMHBIX APEHAKHBIX BHIPAOOTOK.

5.14 BepTukanbHble CAMOU3IUBAIOLINECS CKBXKUHBI JUISI CHATHUSL N30BITOYHOTO HAIopa
B HIDKENEKAIUX BOJAOHOCHBIX TOPU30HTAX ClIEAyeT MpeaycMaTpuBaTh ISl MPeIOXpaHEHUS
OT HapyILIEeHUS YCTONYMBOCTU TOPHBIX IMOPOJ U MPEIOTBPALICHUS OMACHBIX MPOPHIBOB
HAMIOPHBIX BOJI B OTKPBITHIE WM MOA3EMHbIE TOPHBIE BRIPAOOTKHU.

3a0ypuBaHue CaMOM3IUBAIOUINXCS CKBKUH CIIEAYeT MPOU3BOAUTH C IMOBEPXHOCTH
3eMiM, ¢ OepM Ha Ooprax KapbepoB (pa3pe3oB), C IMOAOIIBBI OTKPBITBIX WM IOA3EMHBIX
BbIpaboTOK. CKBaXMHA JOHKHA OBITh 3arinybieHa B HauOolee TPOHUIAEMYIO 30HY
BOJIOHOCHOT'O TOPU30HTA, COJAEPIKAIIETO HAIIOPHBIE BOBI.

5.15 Topu3oHTalIbHBIE ~ WM HUCXOMSIIME  CAMOU3JIMBAIOIIMECS  CKBAXKUHBI,
ycTpauBaeMble ¢ OepM Ha 0TKOcax, ClIAyeT MpeycCMaTpUBaTh B MOOILIBE BOJOHOCHBIX CJIOEB
BOJIM3U UX KOHTAKTa C BOJAOYIIOPHBIMU CJIOSIMU WJIH B MECTAaX COCPEIOTOUYCHHOMN (GUIbTpaiuu
JUIs IpeJ0TBpalieHus cy((Oo3UOHHOTO BEIHOCA MTOPOJIBI YEPE3 OTKOCHI OTKPHITHIX BHIPAOOTOK.

['opu3oHTanbHBIE WM HUCXOJANINE CKBRXHHBI HA OTKOCAX OTKPBITHIX BBIPAOOTOK
JIOMyCKaeTcsl  MpEeAyCMaTpuBaTh KaKk  BCIOMOTATEIbHOE CPEACTBO NPU  HAPYXKHOM
BOJIOMIOHU3UTENILHON CHUCTEME U3 CKBaXHH, O0OPYTOBAaHHBIX HACOCAMHU, WM M3 CKBO3HBIX
COpPOCHBIX CKBaXHUH (MIU TIPU MPOTUBODUIBTPALIMOHHON 3aBece), a TAK)Ke B KQUECTBE OJTHOTO
U3 OCHOBHBIX CPEJCTB MJIsi IMOJJEPKAHUSA CO CTOPOHBI MOCTOSIHHBIX OOPTOB BBIPAOOTKU
MOHWKEHHOTO YpPOBHS TOJ3€MHBIX BOJ, JOCTUTHYTOIO C IIOMOLIBIO JAPYIHMX CpPEICTB
(Hampumep, OTKPBITOTO BOAOOTIINBA).

5.16 B mnpoexkTHOW JAOKYMEHTallUM CJIEAyeT MpeAycMaTpuBaTh NPUMEHEHUE B
MOJI3EMHBIX BBIPAOOTKAX CAMOM3JIMBAIOIINXCA CKBAXHH (BOCCTAIOIIMX, HUCXOJSAIIMX WIIH
TOPU3OHTAIBHBIX — B 33aBHCHUMOCTH OT THJPOTCOJOTHYECKUX YCIOBUM) ISl YCHIICHUS
JIPEHUPYIONIEH CIMOCOOHOCTHM CcaMOil BBIpAaOOTKH, a TaKXke s BOJOIOHIKEHUS B
BOJIOHOCHBIX MOPOJIAaX U CIIOSIX, OTJEICHHBIX OT BBIPAOOTKU BOJIOYIMOPHBIMH MPOCIOHKAMU U
CJIOSIMHU.

5.17IIpy roOpU30HTAJIBHOM 3aJIETAHUM BOJOHOCHBIX TOPHU30HTOB JIOIYCKAETCs
MpeaycMaTpUBaTh UCIOJIb30BAHUE JJISI BOJOIMOHUKEHUS JTyYEBbIX JPEHAXEH, COCTOAILIUX U3
[IAXTHBIX KOJIOJIIEB C YCTAHOBJICHHBIMH B HHX HAcOocCaMu, U 3a0ypHBaeMbIX W3 KOJIOAIICB
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Jy4eBBIX (paaualbHBIX), KaK IPaBHIO, T'OPU3OHTAIBHBIX (a TPH HEOOXOIUMOCTH — H
HAKJIOHHBIX ) CAMOM3JIMBAIOIINXCS CKBAYKUH.

5.18 Bopomorjiomaronye CKBaXHHBI CIIEIyeT IpeaycMaTpUBaTh IPU 3ajieraHuu
BOJIOIIPOHHUIIAEMOT0  CJIOSl, HMMEIOIIEr0 BBICOKYIO ITOTJIOMIAIONIYI0 CIIOCOOHOCTh HHIKE
OCYIIIAEMOTr'0 CJIOs, PACIOJIOKEHHOTO Ha Bojoyrnope. BennyuHa Hamopa B IOTJIOMIAOIIEM
clloe JIOJDKHA OBITh HIDKE, YeM B JpeHupyeMoM. Uem Oolbllie pa3HHIIA B HAmopax, TEM
s dexTuBHEN paboTa BOJAOMOTIONIAIOIINX CKBAYKHH.

BakyymHoe BOIONIOHM:KEHH e

5.19 BakyymMHOE BOJOIIOHM)KEHHE CJIEOYeT MPOCKTHPOBATh C IMPUMEHEHHEM JIETKHX
UTIO(GUIBTPOBBIX YCTAHOBOK BAKYYMHOTO BOJIOTIOHMIKCHUS, 3KEKTOPHBIX HITIOQHIBTPOB,
BaKyyM-KOHIIEHTPUYECKHX CKBXXHH M BAaKYyMHBIX CKBR)XUH C IMOTPYXHBIMH HAcOCaMH, a
TaKke 3a0ypHBaeMbIX U3 TMOJ3EMHBIX BBIPAOOTOK BOJOMOHU3UTEIBHBIX CKBOKUH C
NOJKJIIOYEHUEM K HHUM arperaroB W KOJJIEKTOPOB YCTaHOBOK BaKyyMHOT'O BOJIOTIOHHKECHUS
WU JIPYTHX BaKyyMHBIX CUCTEM.

5.20 B cocraBe BOZOMOHHM3HUTENBHBIX CHCTEM OTKPBITBIX M TOA3EMHBIX BBIPAOOTOK
ClIe/TyeT MPUMEHSTh HHBEHTAPHbIC UTIOPIIBTPHI:

JEeTKUe, HE HMEIOIINEe HHIMBHUIYaJbHBIX BOJONOJBEMHHKOB M COCTUHSIOLINECS C
LEHTPAIbHOW HACOCHOW CTaHUMEH OOIMM (JUIsi TpyNmbsl UIIIO(QUIBTPOB) BCACHIBAIOIINM
KOJUIEKTOPOM;

KEKTOPHbIE, CHAOKCHHBIC MHAMBUIYAJIbHBIMU 3KEKTOPHBIMH BOJONOIBEMHUKAMU H
COC/IMHEHHBIE C ICHTPAJIbHOW HACOCHOW CTaHIMEH oOmmMM (Ui TPYyNIbl UIIIO(QHIBTPOB)
HaNoOPHBIM U BOJIOOTBOJISIIIUM BOJIOBOIAMH;

BaKyyM-KOHIIEHTPUYECKHE, CHaOKEHHbIE ~ WHAMBUIYAIBHBIMH  KEKTOPHBIMH
BOJIOTIOAbEMHUKAMH ¥ COEJUHEHHBIE C IEHTPAJbHOW HACOCHOM CTaHLMEHl HamoOpHBIM U
BOJIOOTBO/ISIIMM BOJIOBOJAAMHU.

5.21 VuBeHTapHBIH UTI0GUIABTP (UIIIOPUIBTPOBAs KOJOHHA) COCTOUT U3 HAKOHEYHHUKA,
(GmIBTPOBOTrO 3BeHA ((PUIBTPOBBIX 3BEHBEB) U INIyXUX 3BEHbEB HAI(QUIBTPOBBIX TPYO.

5.22 Cnenyet npenycMaTpuBaTh NOTPYKEHHUE JETKUX M 3KEKTOPHBIX UIIIOPHIBTPOB 10
riryOuHs! 12—15 M MexaHu4eckuM crocoOoM 3a0MBKOM MIIM 3a/1aBJIMBAHUEM C IIPUMEHEHUEM,
KaK MpaBHJIO, THJIPOpa3MbIBa (THIpaBINYeCcKuil crocod norpyxenus). [Ipu HeobxoaumocTu
nepeceyeHust JETKUMHU U 3KEKTOPHBIMU UTTIO(QUIbTpaMU

TPYIHOPa3MbIBAEMBIX MOPOJ] U BO BCEX CIydasX MOIPYXKEHUS B OCYIIAEMYIO TOJIILY
BaKyyM-KOHIIEHTPUYECKHX BOJONPHUEMHHUKOB JJIsi HUX CIEAyeT IMpeaycMaTpuBaTh OypeHue
CKBaXKMH.

5.23 Jlerkue urnoQuiIbTPOBBIE YCTAaHOBKH TI'PAaBUTAIIMOHHOTO BOJOMOHMKEHHS (THUMA
JINY) cnenyetr NpUMEHATh B OCHOBHOM B COCTaBE€ BHYTPHKAPbEPHBIX CUCTEM 3aIUTHI (a IpU
HEOOXOMMOCTH — M B TOA3EMHBIX BBIpaOOTKax) MpHu TpeOyemoil IiIyOMHe NOHMKEHUS
YPOBHS TOA3EMHBIX BOJ 10 4—5 M cuMTasi OT YpPOBHS OCH HACOCHOH YCTaHOBKM (WJIM Ha

OonplIyl0 TMIIYyOMHY — C TPUMEHEHHEM SPYCHBIX CHCTEM) B TOPHBIX IOpOJax ¢
kodpuuuentamu unbTparuu 5-50 M/cyT — 6e3 OOCBHIIKM BOKPYT UTIO(UIBTPOB, a IpHU
koopduuuente QuabTpanuu 2-5 M/cyT — ¢ TeCYaHO-TPaBUHHOW OOCBIIIKOM BOKPYT

UTI0(UIBTPOB HA BCIO BHICOTY BOJIOHOCHOT'O CIIOA.

5.24 B kauectBe MarepHuaja OOCBIIKM HIIO(UIBTPOB CIEAYET NPUMEHSATh IECOK
C yYacTUaMH KpymnHocThio 0,5-2 MM WM TnecYaHO-TpaBUHYIO (LIeOEHOYHYIO) CMECh
¢ KpynHocThto yactul 0,5-5 MM. YCTpOHCTBO HITOPUIBTPOB HEOOXOIUMO BBIOIHSATD
B cOOTBeTCTBHH ¢ TpeboBanusimu [Tpunoxenus b u CIT 45.13330.
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5.25 Jlerkue urnopuiabTPOBbIE YCTAHOBKHM BaKyyMHOTO BOJOTOHMKEHHS (THUIOB YBB,
YB3M wu n1p.), 3KEKTOpHBIC UTTIOGUIBLTPOBBIC YCTaHOBKH (THIa D) M yCTAaHOBKHU C BaKyyM-
KOHIEHTPUYECKUMHU BoJonpueMHukamu (tuna DBBY) crnenyer npumeHsTh, Kak MpaBHIIO,
JUTSL BOJJOTIOHM KEHHSI B TOPHBIX TTOpoJiax ¢ Koddduirentom GuibTpanuu MeHee 2 M/CyT.

5.26 YCTaHOBKH C 9KEKTOPHBIMU UTIIOGUIBTPAMU JIOMYCKAETCS MpeaycMaTpuBaTh AJs
BaKyyMHOT'0 BOJIONIOHIKEHHUSI TpPHU TMOHWKEHHH YPOBHS IMOA3EMHBIX Boa 10 12 M (mpu
HaJJIexanieM o00ocHOBaHUU — 110 20 M), cuyUTast OT YPOBHS OCH HACOCHON YCTaHOBKH.

5.27 YcTaHOBKM M3  BaKyyM-KOHIICHTPUYECKMX  CKBOXHMH C  3KEKTOPHBIMHU
BOJIOMOJIBEMHUKAMU  CJIEAyeT TpeaycMaTpuBaTh JUIS  OCYIIEHHS  CJIIOUCTBIX  TOJIILI,
MPEJICTABICHHBIX BOJOHOCHBIMH TOPH30HTAMH, PA300IIEHHBIMH CYTJUHUCTBIMU — WJIU
[JIMHUCTBIMU MPOCTIOSIMHU, B TIIpejieax IiyOuH BogonoHmkeHus 10 20 M.

5.28 [Ipu IpOEKTUPOBAHUU OCYLIECHUS MECYAHO-TITUHUCTBIX MOPOA ¢ KO3(p(UIIUEHTOM
bunbpTpanuu 10 2 M/CyT NIyOUHY HOTpy:KeHus UrIo(UIbTPOB ycTaHOBOK Tuma YBB crnenyet
npexycMaTpuBaTh He Oojee 7,5 M, a B mopojax ¢ Kod(phuuueHTOM (UIBTPALUU CBBIIIE
2 m/cyt — 8,5-9 M, cunTas OT ypOBHS OCH HACOCHOM YCTaHOBKH.

5.29 Pasmemienue urioduiabTpoB CIeAyeT MPOSKTUPOBATH B BHJIE KOHTYPHBIX HIIU
JUHEHHBIX CUCTEM.

5.30 YcTaHOBKM BaKyyMHOTO BOJOIOHWKEHHsS JIOMyCKaeTcss MpeaycMaTpuBaTh B
KayecTBE BCIIOMOTAaTEIbHOTO CPECTBA MPHU BCKPBITUU OTKPBITHIX BBIPAOOTOK M AJis OTOOpa
BOJIbI M BO3/IyXa U3 CKBaKWH, 3a0ypUBAEMbIX U3 MOA3EMHBIX TOPHBIX BHIPAOOTOK.

531 Ipu npoekTupoBaHUU HUIIOPUIBTPOBBIX CUCTEM sl pabOThl B  YCIOBHSX
OTpHUIATENILHBIX TEMIIEPATyp BO3AyXa CIEAyeT MpeaycCMaTpUBaTh U3OJSIIIHIO TPYyOOIPOBOIOB
Y HACOCHBIX CTAHIIM ¢ y4eToM TpeOGoBanwii [ 14].

5321Ipu OpPOEKTHPOBAHUH  DIEKTPOCHAOKEHUS  UTIOPUIBTPOBBIX  YCTAHOBOK
HEOOXOaUMO CcOONIoIaTh Te e TpeOoBaHUs, YTO W JUIS CKBOXHHHBIX HACOCOB (CM.
[Tpunoxenue b).

5.33 BakyyMHO€ BOJIONOHM)XEHHME C TPUMEHEHHUEM BAaKyyMHBIX CKBAXHUH C
MOTPYKHBIMU HACOCAMU CIIEYET MPEyCMATPUBATh JJIs1 CHHXKEHHS YPOBHS MOJ3EMHBIX BOJ B
TOpHBIX Mopoaax ¢ kodpdurmentamu ¢unptpanuu 0,1-2 M/CyT U UIS TOTHOTO TepexBara
MPUTOKA TIOJI3EMHBIX BOJ K TOPHBIM BBIpaOOTKaM (MOHMKEHUS YPOBHS MOA3EMHBIX BOJ IO
BOJIOYTIOPA).

5.341lpy mNOpPOEKTUPOBAHWHU BAKYYMHOI'O BOJONOHI)KEHHS CJIEAYET YYUTHIBATh
MOBBIIIEHHYIO OMAacCHOCTh BBIHOCA B CKBAXUHBI M UIIOQWIBTPHI MENKHX YacTHI] W3
OCYIIa€MbIX TOPHBIX MOPOJ M MPEAyCMAaTPUBATh BO BCEX CIy4yasX IECUYAHO-TPABUHHYIO
00CHITKY (PUITBTPOB, YAOBIETBOPSIONIYIO TpeboBanusiM [Ipunoxenus b, c npumeneHnem, npu
HEOOXOIUMOCTH, KOP3UHYATHIX U KOKYXOBBIX (DHUIBTPOB.

5.35 OunbTpel CKBaXUH B OTKPBITHIX TOPHBIX BBIPAOOTKAX ISl TPEIOTBPAICHHS
Ype3MepHO OONBIIIOTO MOCTYIUICHUS BO3/IyXa CIeAyeT pa3MenaTh Ha PacCTOSTHUU OT OTKOCOB
HE MEHee TOJIIMHBI oOcyliaeMoro cjos. llpu cooTBeTcTByrOlieM OOOCHOBAaHUU 3TO
paccTOSTHUE MOXKET OBITh COKPAIEHO.

YcThe CKBOKHHBI OKOJO BEPXHUX YYAaCTKOB HAA(UIBTPOBBIX TpPyO cCiexyer
000pyIOBaTh TIWHSHBIM 3aMKOM U3 YIUIOTHEHHOTO CIaOOMPOHUIIAEMOT0 TPYHTa (CYTJIHHKA,
[JIMH) WIA MOHOJUTHBIM O€TOHHBIM BOPOTHHKOM.

5.36 [Ipu mpoeKTUPOBAaHUH BAaKYyMHBIX CUCTEM JUIsl CO3AaHUs TpeOyeMOro MOHMKEHUS
YPOBHSI TOJI3EMHBIX BOJI B cllydae 3ajeraHUsi BOAOYIOpa, ONM3KOro K IMOJOIIBE TOPHOU
BBIPAOOTKH, U JJIs TTOJIHOTO TIepexBaTa MPUTOKA MOA3EMHBIX BOJ K COBEPIICHHBIM MO CTENEHU
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BCKPBITUSI  BOJOHOCHOTO TOpPU30HTa BbIpaOOTKaM, (UIBTPHI  CIeAyeT pa3MelaTh
HENOCPEJICTBEHHO Y KPOBJIH BOJIOYIIOpA.

[Tpu HEOOXOAMMOCTH CHUKEHHSI HAIIOPOB B BOJIOHOCHBIX TOPU30HTAX CIIOMCTOMN TOJIIN
WM JJI TIOJTHOTO UX OCYILEHHUs B 30HE, MpHJIEraromiei K BoIpaboTKe, QGUIBTPHI CKBAXKUHBI
clelyeT pa3MellaTh B Ipe/esiax BCceX CIO0EB, MO IeKAIINX OCYIIECHUIO.

5.37 CucreMbl U3 BaKyyMHBIX CKBa)XKHH, OOOpYIOBaHHBIX HAcOCaMU B OJHOPOIHOM
BOJIOHOCHOM TOPH30HTE, CJEAyeT MpeaycMaTpuBaTh MPU TPeOyeMOM CHUXEHHH YpPOBHS
nmoa3eMHbIX Boa 10 20 M. [Ipu cI0MCTOM CIIOKEHHH OCYIIAeMOW TONIIU (HAJTUYHH B HEH psaaa
CJIOEB BOJIOBMEIIAIONIMX IOPOA, pPa300IICHHBIX BOJOYMOPHBIMH CJOSMH), a TaKXkKe B
3aKpBITHIX (OTPAaHUYEHHBIX HEMPOHUILAEMBIMU KOHTYPAaMHU) CJIOAX BOJOBMEIIAIONIUX MOPOJ,
JIOTTyCKAeTCsl MPUMEHATh BaKYyMHbBIC CKBaXXHHBI TTyorHoM 10 100 M u Gosee.

5.38 MuHUMaNIbHBIN YpOBEHb BOJBI B BaKyyMHOW CKBa)KMHE JOJDKEH OOeCreunBaTh
3aTOIUIEHHWE HAacoca, JOCTaTOYHOEe AJIsA ero paboThl 0e3 cphiBa OTKAUYKH, B COOTBETCTBUU C
TpeOOBaHUSMU 3aBOAA-U3TOTOBUTENS U C yYETOM BaKyyMma HaJl AMHAMUYECKUM YPOBHEM BOJbI
B CKBakMHe. Hamop B BakyyMHOW CKBa)XMHE, TPUHUMAEMbIi B MPOEKTHON JOKYMEHTAIlNH,
JIOJI’KEH COOTBETCTBOBATh MAKCUMAIIbHOMY HEMOHM)KEHHOMY YPOBHIO MO/I3€MHBIX BO/I.

5.39 Pacyer BakyyMHOTO BOJOMOHI)KEHHUS HEOOXOAMMO MPOU3BOJIUTH C YYETOM
HEYCTaHOBHBINIEWCA (UIBTpallMd BOJBI TMPH TMOCTOSHHOM Hamope. I[IpuTok Bo3gyxa K
CKBaOXMHE (MMIOMUIBTPaM) JAOMYCKAETCs ONpeAensTh mno ¢GopMylaM YCTaHOBUBIIEHCS
buapTpanuu.

JApenax

5.40 B nmpoeKTHOW JOKYMEHTAI[MH CUCTEM 3allUThl TOPHBIX BBIPAOOTOK OT IMOJ3EMHBIX
BOJA CJelyeT TMpelycMaTpuBaTh MPUMEHEHHE IIJIaCTOBBIX, TpPyOYaThIX, TpPAHIIEHHBIX
JIpEeHaXeH 1 MOA3EMHBIX IPEHAXKHBIX BHIPA0OTOK (TalepelHbIX ApeHaxei).

5.41 [InactoBeie ApeHaXH CJIeAyeT MpelycCMaTpUBaTh B OTKPBITHIX BBIPAOOTKAX IIs
npenoTBpaiieHus cypdo3nOHHOTO BBIHOCA TpPyHTa €O JHA W OOPTOB BBIPAOOTKH U
pa3pylIeHUs TOPHBIX MOPOJ, KOT/Ia HETb3s UM YKOHOMUYECKHU HEIeIecO00pa3HO MOIHOCTHIO
MPEeIOTBPAaTUTh BBICAYMBAHHE TMOJ3EMHBIX BOJ 4Yepe3 OTKOCHL. [ImacToBble apeHaxu
BBITIOJHSIOT TaK)Ke 3a/Jauy MOHWKEHHs] YPOBHs MOJ3EMHBIX BOJ B 30HE, IMpUIIEramIeid K
OTKPBITOU BBIpaOOTKE.

[TnacToBbIe qpeHaX) U MOTYT PUMEHSTHCS IS APEHUPOBAHUS BHYTPEHHUX OTBAJIOB.

HeoOxoauMocTh ApeHaxka OTBAJIOB U €r0 KOHCTPYKTUBHOE PEIICHUE YCTaHABINBAIOTCS
COBMECTHO C pEIICHHEM TEXHOJIOTHH OTBAIO0Opa30BaHUs M OpraHU3alyeil TOBEpXHOCTHOTO
CTOKa, C y4eTOM XapaKTepa MOpojJ B OCHOBAHUU OTBAJIOB U JIPYTHX MECTHBIX YCIOBUH.

5.42 TpyOuaTelii ApeHax ClIeAyeT MpeaycMaTpuBaTh MpPH MPOTSHKEHHOW Mo (pPOHTY
Oopta Kkapbepa (pa3pe3a) JMHUM BBICAYMBAHHS TMOA3EMHBIX BOJ Ha OTKOCHI B
MaJIOyCTOMYMBBIX MOPOAAX, 3ATETAIONINX HaJ BOJOYTIOPOM.

TpyOuatelii ApeHak HEOOXOAMMO Bpe3aTh B BOJOYIOPHBIE CIOU C TEM, YTOOBI
MOJTHOCTHIO TIEPEXBATUTh IMOTOK TMOJ3EMHBIX BOJ HAJl BOJAOYIIOPOM B pacyeTHOM CEUEHUU (B
TJIOCKOCTH JIpEHaxa).

5.43 TpaHmieitHple qpeHaxu (OTKPBITBIE M 3aKPBIThIE APEHAXHBIE TPAHIIEH, KaHABHI,
JIOTKH) JIOMYCKAaeTCs MPUMEHSATh B KaUeCTBE HAPYKHBIX BOJOMOHU3UTEIBHBIX YCTPOMCTB (B
OCHOBHOM JIMHEWHBIX) B BEPXHUX BOJIOHOCHBIX TOPU30HTAX, B BHUJE MEPEHOBLIX TpPAHIIEH —
MPU BCKPBITUH MECTOPOXKACHUSI OTKPBITBIM CIIOCOOOM 0€3 HApYKHBIX BOJOMOHU3UTEIHHBIX
YCTPOWCTB U B BUJEC KaHaB Ha OepmMax (IJIomaaKax) 00pToB Kapbepa (pa3pesa).
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KanaBbl Ha Oepmax BHYTpH Kapbepa (pa3pes3a) ciieyeT OJHOBPEMEHHO HCIIOJIb30BaTh
uisi cOopa W OTBOAA NOBEPXHOCTHBIX BOJ. CeueHue KaHaB [OJDKHO YIOBIETBOPATH
TpeOoBaHUsAM pazjena 8.

Bony, cobuparoiiytocs B TpaHIlesx U KaHaBax, 11eJIeco00pa3HO OTBOAUTH CAMOTEKOM 3a
npelenbl KapbepHOro TMojsi K MeCcTy cOpoca pPYAHMYHBIX BOJ WJIM K KapbepHBIM
BOJIOCOOPHHKAM IO BHYTPUKAPHEPHOI BOJIOCTOYHOMN CETH.

5.44 TlopzemHbIe JpeHaXHbIE BBIPAOOTKHM (TaJepeHHBI JApEeHa)X) IPOXOJAHOTO U
MOJIYTIPOXOJHOTO CEYEHHM CllelyeT NPUMEHSAThb MJs HEMOCPEACTBEHHOTO JPEHUPOBAHUS
OKpY)KaoIllled uX TOJIIM MOPOA WM IS BOJOINOHI)KEHUS B BBIIIE- U HUKEJIEKAIIUX
BOJIOHOCHBIX TOPU30HTAX C MOMOIIBIO CKBO3HBIX COPOCHBIX CKBa)XMH (CKBO3HBIX (PUIBTPOB)
U 3a0ypHUBaeMbIX U3 CaMHX BBIPAOOTOK BOJOMOHU3UTENBHBIX CKBAXKHH, Pa0OTAOLIUX KaK
camou3NMBaoIuecs (mpyu He0OX0UMOCTH 000PYAYEMbIX HHIUBUYATbHBIMU HACOCAMU) UITU
KaK BaKyyMHbIE.

[Ipu nom3emMHON pa3pabOTKE TOJIE3HBIX MCKOMAEMbIX JIOMYCKAaeTCs B KauyecTBE
JIPEHAXHBIX MpeIycMaTpUBaTh HCIOJIB30BaHHWE OCHOBHBIX TOPHBIX BBIPAOOTOK, B KOTOPBIX
JUTSL 5TOTO JTOJKHBI OBITH 3alIPOCKTHUPOBAHBI KAHABKH HWIIU JIOTKU IS CTOKA BOJIBI.

B moazeMHBIX qpeHaxHBIX BBIPAOOTKAX U B OCHOBHBIX BBIPAOOTKAX, MCIOJIb3yEMBIX B
KauecTBe JAPEHAXHBIX, CIEAYeT MpelycMaTpuBaThb XOAKU [UIsi COONMKH CO CKBO3HBIMHU
COpOCHBIMU ~ CKBOKMHAMHU  (CKBO3HBIMU  (UIBTpaMH) ¥ HUIOUM A0S 3a0ypUBaHUS
BOJIOMIOHU3UTENIbHBIX CKBaKUH, €CIIU MIPOEKTUPYETCS UX IPUMEHEHUE.

[Ton3emHble ApeHaXHbIE BBIPAOOTKU JOMYCKAETCSl MPOEKTHUPOBATH AJS 3alUThl Kak
[IAXTHOTO, TaK M KapbepHOTO IOJIA, MPUMEHSSI MX BO BHEIIHUX BOJOIOHU3ZUTEIHHBIX
cuctemMax (KOJBIEBBIX, HEIMOJHOKOJBLIEBBIX W JIMHEHHBIX) WM pacroiaras B BHUIE
CUCTEeMAaTUYECKOTO JApPeHaka HIKE OTKPBITHIX BHIPAOOTOK WIJIM B CUCTEME TOPHBIX BBIPAOOTOK
[IAXTHOTO TIOJISI.

B mom3eMHBIX JApeHaXHBIX BBIpaOOTKaX, B KOTOPBIX OyAyT MPOU3BOIUTHCS
SKCIUTyaTallHOHHBIE pabOThl (HAA30p 332 CKBO3HBIMU COPOCHBIMH CKBaKMHAMH, OypeHue
BOCCTAOIIUX CKBAaXHUH U T. 11.), CIIEAYET MPeAyCMaTPUBATh CUTHATU3AIUIO IJI OTIOBEIICHHS
HAXOJSAIIMXCS B HUX JIIOJIEH B Cllyyae aBapHH B CHCTEME BOJOOTIHMBA U MPU HEOOXOAMMOCTH
TeneQOHHYIO CBS3b C AUCIIETYEPCKUM MTyHKTOM.

[Tpy TpPOEKTUPOBAHUU IPEHAKHBIX BBHIPAOOTOK HEOOXOAMMO COOIIOAATh TPEeOOBAHUS
CIT 91.13330.

HaﬁnmuaTenbnme CKBaKMHbI

5.45 [Ipu TpOEKTUPOBAHUU pa3MeEIIeHHs] HAOTIOJATeNbHBIX CKBOXKHUH 32 MPOIECCOM
BOJIOMIOHIDKEHUS ~ HEOOXOJUMO  y4YUTBHIBaTh, UYTO HAONIONEHUS 332 PEXKUMOM U
XapaKTepUCTUKAMHU TOJ3EMHBIX BOJI JIOJDKHBI OXBAaThIBAaTh BCIO TEPPUTOPHIO, Ha KOTOPOM
BO3MOXXHO BIUSHUE BOJOIMOHIDKEHHUS B TEUEHHE BCETO PACYETHOTO CPOKa SKCILTyaTalluu
MECTOPOKICHHUS.

5.46 [Ipn Hanmuuuu B paiioHe HAONIOACHHIA HECKOIBKHX OCYIIAeMBIX BOJOHOCHBIX
TOPU30HTOB, HAOMIOATENbHBIE CKBAXKUHBI, OTAEIbHBIC MbE30METPHI WM JAaTUYUKH YPOBHS
HEO0OXOUMO TpeaycMaTpUBaTh BO BceX Topu3oHTax. [Ipu ycTaHoBke ¢GuibTpa, mbe30oMeTpa
WIK JaTdyduka YPOBHS Ha OTMETKE KaXJOro TOpU30HTAa HEO0OXOIMMO MpelycMaTpUBaTh
pa3o0IieHne TOpu30HTOB JIPYyr OT npyra. JlomkHa OBITH oOecreueHa BO3MOXKHOCTh 0TOOpa
po0 MOJ3eMHBIX BOJ HA XUMUYECKHI aHaTN3 C Pa3IMYHBIX IO BHICOTE YPOBHEH BOJOHOCHBIX
TOPU30HTOB.
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5.47 HaGmonaTenpHble CKBXHHBI CIIEAYeT INpPEAyCcMaTpUBaTh BO BCEX PaCUCTHBIX
TOYKaxX, TJI¢ TOHM)KEHUE YPOBHS IOJ3EMHBIX BOJ| NMPHHUMAIOCh B Ka4eCTBE HCXOTHOU
BEJIMYMHBI HITH ONPEICIISUIOCH PACUETOM.

HaOnromarenbHble CKBaXXHMHBI CIEAYET pa3MellaTh Ha y4acTKax C XapaKTEePHBIMU
THJIPOT€OJIOTUYECKUMHU  YCIIOBHSIMH, YYUTBIBas PACIOJIOXKCHUE HMCTOYHUKOB 3arps3HEHUs
(XBOCTOXPaHWJIHIL, TUAPOOTBAIIOB U JIP.), MUTAHUS U Pa3rpy3Ku (MIOBEPXHOCTHBIX BOJOTOKOB,
BOJIOEMOB H JIp.) ITOJI3EMHBIX BOJI.

[Tpy OTHOCHTENLHO MPOCTHIX TUAPOTEOJOTHUECKUX YCIOBUSIX JAOMYCKAETCsS pa3MeniaTh
HaOIr0aTeIbHBIC CKBAXKUHBI 110 CTBOPAM (JIydam).

Jlyun HaOMFOIaTENIbHBIX CKBOKUH CIICAYeT Ha3HAYATh:

IPU TI0JOT03aJICTA0IINX BOJOHOCHBIX TOPH30HTaX — IO HAMPABJICHUIO TOTOKA U B
KpecT MOTOKa (IIPUPOJHOIO), B HANPABICHUM HauOoOJiee BEPOSATHBIX O0JIACTEH MHUTaHUS U
COCEJIHUX CHUCTEM BOJIOTIOHW)KEHUS (BOJOCHA0KEHUS, BOJAOOTIINBA);

OpU  KPYTOINAJAIONIUX BOJOHOCHBIX TOPU30HTAX — IO TPOCTUPAHUIO U B KpPECT
NPOCTUPAHUS TOPU30HTOB, B HAIPABICHHHM BEPOSTHBIX HCTOYHHKOB IHTAaHUS U COCEIHHX
CHCTEM BOJIOTIOHIKEHHS (BOJIOCHAOKEHHSI, BOJIOOTIINBA);

NPU TPOTSHKEHHBIX (JIMHEHHBIX) CHCTEMaX — MEPIICHAUKYIIIPHO OCH CHCTEMBI.

B mpoekTHOW JOKYMEHTAIlMK KOHTYPHOH BOJOIOHHM3UTEIBHONH CHCTEMBI CIICIAYET
npeyCMaTpUBaTh HE MEHEE JIBYX Jy4el HaOJII0JaTeIbHBIX CKBXHH M IPUHUMATh HE MCHEE
JIBYX CKBRXHH Ha JIy4e, U3 KOTOPBIX OJIHA — Ha KOHTYypE, a BTopas — BHE HETO B BHIOPAHHOM
pacyeTHO TOUKe.

[Mpu OGonbimIUX pa3Mepax 30HBI BIMSHUS KOHTYPHOW BOJOIMOHH3UTEIBLHOW CHCTEMBI
YHCJI0 CKBaXXHMH HA JIyde B HHTEPECYIOIIEM BOJIOHOCHOM CJIO€ CIIEAYeT MPUHUMATH OT TPEX 10
ST, pacroiiaras rnepByro Ha KOHTYpeE.

6 Bo10ooT/INB M3 TOPHBIX BHIPA0OTOK

OO0mme ykazanus

6.1 B mpoexkTHON JOKyMEHTallMM CHCTEM 3allluThl CIeAyeT MpeaycMaTpuBaTh
YCTPOWCTBO HACOCHBIX CTAHIIUI /711 OTKauKH BOJIbI HEMTOCPEACTBEHHO U3 FTOPHBIX BBIPAOOTOK,
KOTI'Jla HEBO3MOKHO MJIM HEIleJIecO00pa3HO OTBECTU MOCTYMAOILYIO B HUX BO/Y CAMOTEKOM.

6.2 Ilpu MpoeKTHUPOBAHUM CIIETYET pa3ivuyaTh HOPMAJIBHBIM 1 MaKCUMAJIbHBINA TPUTOKU
K HACOCHBIM CTAHIUSM.

HopmanbHblii IPUTOK K HACOCHBIM CTAHIMAM CJAraercs U3 MPUTOKA MOJ3EMHBIX BOJ,
ONpENENIEMOTO0 HAa OCHOBAHMM T'HMAPOTEOJOTMYECKHX pacyeTOB, M CHCTEMaTHYECKH
pacxoayeMol B TOPHBIX BbIpaOOTKaX BOJbl HA TEXHOJIOTMYECKHE U OBITOBBIE HYKIBI
(mbUTETIOAABIIEHUE, THPOMEXAHU3AIMIO U JIP.).

MakcumanbHbli NPUTOK K HACOCHBIM CTaHUUSAM OIPENENAECTCI CYMMHPOBAHUEM
BEJIMYMH HOPMAJBHOTO NIPUTOKAa M IPUTOKA IOBEPXHOCTHBIX BOJ, OIPEAEIIEMOro B
COOTBETCTBUHM C YKa3aHHUSAMH paszfena 8, o0pa3yroluxcs 3a cueT aTMOC(EepHBIX OCAaJIKOB,
BBINIAJAIOIIMX HEMOCPEACTBEHHO Ha IUIOMAAb Kapbepa WA IaXTHOTO MOJIS.

6.3 HacocHble cTaHIMKM C CyMMapHOW MOIIHOCTHIO pabodero M pe3epBHBIX HACOCOB
coiie 100 kBT ciemxyeT mpoekTupoBaTh, Kak MpaBuiIo, B OJI0KE C 3JIEKTPOIOICTAHIIHSIMH.

6.4 B npoexkTHOM NOKYMEHTAIMU CIIEAYEeT MPEeIyCMATpUBATh TJIABHBIE, YYACTKOBBIE U
MIEPEKAYMBAIOIINE HACOCHBIE CTAHIIMH, a HAa IIEPUOJ UX CTPOUTENBCTBA — BpeMeHHbIE. Kpome
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TOT0, HEOOXOJAUMO TPeyCMaTPUBATh MEPEIBUKHBIC UM ITEPCHOCHBIC HACOCHBIC YCTAHOBKU
JUTSL UCTIOJIB30BaHUS MX B IIPU3a00HHBIX U APYTHUX MECTaxX IO Mepe HEOOXOAUMOCTH.

6.5 Hanopaple  TpyOONpOBOJBI  JOJDKHBI ~ OBITh ~ pacCUMTaHbBl HA  IOJHYIO
MPOM3BOIUTEIILHOCTh HACOCHOM CTaHIIHH.

B mpenenax ropHbIX BhIpaOOTOK JIsi HACOCHBIX CTAHIIUH CJIEIyeT MperycMaTpUBaTh,
Kak TpaBWJIO, HE MEHEE JBYX HAIOPHBIX TPyOOorpoBoaoB. OJWH HANOPHBIH TPyOOIPOBOX
JIOITyCKAeTCsl TIPEyCMaTpUBaTh JJIsl yIaCTKOBBIX HACOCHBIX CTAHIIMW, a TAKXKe ISl TJIABHOU
KapbepHOW HACOCHOH CTaHIIMH B CIIy4ae BO3MOYKHOCTH ITOATOILICHHUSI HUYKHETO TOPU30HTA.

[Tpu Hanm4um GoJiee OJHOTO HAOPHOTO TPYOOIIPOBOIa OTKAYKA HOPMAIBHOTO IIPUTOKA
JIOJDKHA 00€CTIeYMBATHCS TPU OTKITFOUYEHUH OJTHOTO U3 HUX.

6.6 Pa3MerieHne Ha HANOPHBIX M BCACHIBAIOIIUX TPYOONPOBOJAX 3aIOPHOM apMaTyphl
JIOJDKHO 00€CIeurBaTh BO3MOXHOCTh 3aMEHBI HJIM PEMOHTA JIFOOOTO M3 HACOCOB, OOpPATHBIX
KJIAITAaHOB, a TaK)Ke OCHOBHOH 3aIllOPHOM apMaTypsl ¢ 00SCIIEYCHUEM HENPEPBHIBHOM OTKAYKU
HOPMAaJILHOT'O TIPUTOKA U pabOThI KaXIOT0 HAcOca Ha JIF000 HATIOPHBIN TPYOOIIPOBO/I.

CkopocTh BOJBI BO BCACBhIBAIOIIEM M HAMOPHOM TPyOOMpOBOJAX, KakK IMPaBUIIO, HE
JIOJDKHA TPEBBINIATH COOTBETCTBEHHO 1,5 1 3 m/c.

6.7 [Ipy  MPOEKTUPOBaHWUM BOJOOTIIMBHBIX COOPY)KCHUH  CIIEyeT TMPUMCHSTH
TEXHOJIOTUYECKUE CXEMbl M O0OpYJOBaHHE, IMO3BOJIIONINEC MEXaHHU3UPOBATh MOHTAXKHBIC
paboThl U OYUCTKY EMKOCTEH (BOAOCOOPHUKOB, OCBETIIMTENCH, 3yMII(DOB, KAHABOK H T. I1.).

[Ipumeuanue — [lpu npopezaHnu BOJOTNIOHU3UTEILHBIMU CKBXXUHAMH BOJOHOCHBIX TOPH3OHTOB,
MPUTOAHBIX JJIsl MUTHEBOTO BOIOCHAOKEHUS, CIEAYeT MpPEAyCMaTpHUBaTh, KaK MPABUIIO, Pa3JCibHBIN OTOOp M
OTBEJICHUE IPEHAXKHBIX BOJ (9.2).

Bopootius u3 OTKPbLITBIX BblpaﬁoTOK

6.8 B mpoekTHOW JOKyMEHTAaluu JOJKHO OBbITh MPETYCMOTPEHO YCTPOWMCTBO CETH
BOJIOCTOKOB M COpPOCHBIX JHMHHI ajis cOOpa M OpPraHU30BAHHOIO OTBOJA IMOCTYHAIOIIMX B
BbIPa0OTKM MOJ3EMHBIX U MOBEPXHOCTHBIX BOJ K BOJAOCOOpPHHKaM M 3yMIi(aMm y HACOCHBIX
cTaHiuil. BogocTtoku u cOpOCHBbIE JMHUU JIOJKHBI OBITH pacCUUTaHbl HA MaKCHUMAaJIbHBII
IPUTOKU U OTBEUYaTh TPEOOBAaHUAM pa3zena 8.

6.9 I'naBHBIE HAaCOCHBIE CTAaHIMH (CTAllMOHAPHBIE WJIM IUIaBy4yHe€) C BOAOCOOPHUKAMU
cleyeT pacrnojaraTb C y4€TOM IMOTOPU30HTHBIX HPUTOKOB IOA3EMHBIX BOJ, IUIOIIAIN
BO/10cOOpa MOBEPXHOCTHBIX BOJ M 00€CTIeUeHNs] MUHUMAJIbHBIX 3aTpaT Ha BOJAOOTIIUB.

6.10 YyacTkoBble HAacCOCHbBIE CTaHIMHU (CTAallMOHApHbBIE, IEPEIBUKHBIEC, IUIaBydHe) ¢
BOJIOCOOpPHUKAaMH, OTKAaYMBAIOLIME BOJY HEMOCPEICTBEHHO BO BHEIIHUE BOJOOTBOJSIINE
YCTPOWCTBA WJIM B BOJOCOOPHUKH IJIaBHBIX HACOCHBIX CTAaHLUMU, CIEAyeT MPOEKTUPOBATh IS
00CITy>)KUBaHUS OT/IETBHBIX YIaCTKOB Kaphepa (paszpesa).

6.11 [lepenBrHbIe WU MEPEHOCHBIE HACOCHBIE YCTAHOBKHU C 3yMI(amH J0MyCKaeTcs
pelycMaTpUBaTh JUIsl OTKAYKU BOJABI U3 OTJIEIbHBIX U30JUPOBAHHBIX YYACTKOB BHIPAOOTKH.

HeobxogumMoCcTh TepeKayMBalOmMUX HACOCHBIX CTaHIMA B Kapbepe (paspese)
yCTaHaBIMBAETCSl NpHU BBIOOpe OOIIEeH CXeMbl KapbepHOTO BOJOOTIMBA U BBIOJHEHUU
COOTBETCTBYIOIIUX TEXHUKO-3KOHOMHUYECKHX PACUETOB.

6.12 BMecTUMOCTh KapbepHBIX BOJOCOOPHUKOB, Ui KOTOPHIX IO BO3MOXHOCTHU
HE00XOIMMO HCIIOJIb30BAaTh BHIPAaOOTAaHHOE MPOCTPAHCTBO, Y TJIABHOM U Ka)XJA0M y4acTKOBOI
HACOCHBIX CTAaHIMWA JOJKHA ObITh, KaK IpaBWJIO, paBHa OOBEMY pacueTHOro CTOKa C
COOTBETCTBYIOIIECH BOJOCOOpHOM IUiomanu (cM. paszmen §) 3a BbUETOM 00BbeMa BOJHI,
OTKauMBaeMON 3a BpeMsl HANOJHEHUS BOJOCOOpPHHKA, €CIM JTO IMpeaycMaTpuBaeTCs
MPOEKTHON TOKYMEHTAIIUEH.
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B ciydae HEeBO3MOKHOCTH BBITIOJHEHUS 3TOr0 TpeOOBaHUSI B IPOSKTHON JOKYMEHTALIMH
JOJKHBI OBITH MPEIyCMOTPEHbl HEOOXOAMMBIE MEpONPUATHS, MO3BOJIAIONINE BPEMEHHOE
3aTOIUIEHHE HIKHUX DPAa0OYMX TOPU30HTOB, U BOJAOCOOPHHKM BMECTHUMOCTHIO, PaBHOW HeE
MeHee YeM 3-X 4aCOBOMY HOPMaIbHOMY MIPUTOKY.

Bmectumocth 3ymrioB ciielyeT NMPUHUMATh HE MEHEE S-MHUHYTHOM MaKCHUMaJbHON
M0JIa4y OJHOTO U3 HACOCOB.

B BogocO6opHUKax TOKHBI OBITh MPEAYCMOTPEHB OTCTOMHUKY AJIsS OCBETIICHUS BOJIBI U
BO3MOXXHOCTh MX MEPUOJNYECKON OUUCTKH.

6.13 KapbepHblii BOJOOTIIMB B Kauye€CTBE OCHOBHOI'O CPEACTBA 3allUTHl Kapbepa
(pa3pe3a) momyckaeTcs MpeaycMaTpuBaTh IpU COOMOAeHWH TpeboBanuii 6.10—6.12 B
CIIEYIOIIUX CIyYasix:

B CKaJIbHBIX U TOJTYCKAaIbHBIX TMOPOJAX, KOTJa opraHuzanus cOopa M yaaleHUs
MOCTYMAIOIINUX B BbIPAOOTKY MOJ3EMHBIX BOJ HE BBI3BIBAECT OCIOKHEHUW NpPU MPHUHATHIX
METOJIaX U CUCTEMAaX Pa3pabOTKH MECTOPOKICHUS;

B HECKAJIbHBIX MOPOJaX B MEPUOJ CTPOUTEIHCTBA WM YIIyOlleHWU Kapbepa (paszpesa)
IpU BEACHUH TOPHBIX PadOT C MEPeOBBIMU TPAHILIESMH, 3arTyOJsieMbIMU HIKE TOPHU30HTA
BBIPA0OTOK, P MOJIBOAHON pa3paboTKe MOPOJ U B IPYTUX CIIydasx, KOTJa 3TO HE BBI3BIBAET
OCIIO’)KHEHUH JJIsl MPUHSTHIX CIIOCOOOB pa3paboTKU MECTOPOKIACHHIA.

6.14 llna oOecriedeHHuss yCTOMYMBOCTH OOPTOB W JHA BBIPAOOTOK B HECKAIBHBIX
MopoJiax MNpU HUX pa3pabdOTKe WU OCYIIEHWH, HCKIIOYEHHUS CYP(PO3UOHHBIX IMPOILIECCOB
CKOPOCTh CHWIKEHHSI YpPOBHS BOABI B BBIPAOOTKE ClIeyeT IMpeaycMaTpuBaTh He Oolee
3HAaYeHUH, MPUBEACHHBIX B Ta0mnuiie 1.

JIisi KOHKpPETHBIX YCIIOBUH CKOpPOCTb CHHUKEHHsI YPOBHS BOJbI B BBIPAOOTKE MOMKET
OBITh OMpefeNieHa YHCICHHBIM MOJICTMPOBAHUEM WM pacyeTaMd C MCIOJIb30BAHUEM
MHKEHEPHO-PACUYETHBIX MPOTPaMM M MPOTPAMMHBIX KOMIUIEKCOB MCXOAS W3 YCIOBUS, UYTO
CKOPOCTh TOHW)XEHHS YPOBHSI BOJABI B BBIPAOOTKE [OJDKHA COOTBETCTBOBATh CKOPOCTH
MOHMKEHUS YPOBHS MOA3EMHBIX BOJI 3a €€ MpeeIaMH.

Taonumnma 1
Kos¢pdurmment Jlomyckaemast CKOpOCTb, CM/CYT, CHIDKEHUSI B BBIPAOOTKE YPOBHS BOABI IIPU €TI0
(PHHLTpaL[I/II/I nopon FJ'IY6I/IH€ OT HCIIOHNKEHHOT'O YPOBHS MOA3EMHBIX BOA, M
M/CyT 1o 5 5-10 10-20 ¢cB. 20

o 2 30 25 20 15
2-10 60 40 30 25
10-20 100 70 50 40
Cspime 20 120 90 60 50

6.15 IIpu pa3paboTke MOPOJ CpelCTBAMHU T'MAPOMEXAaHU3AIMH OTKAuKy MOJ3EMHBIX U
MIOBEPXHOCTHBIX BOJ IOJHOCTHKO WM YaCTUYHO JIOMYCKAeTCsl IpelycMaTpuBaTh
3eMJIECOCAMU, OTKAUMBAIOIIUMU ITYJIbITY.

B 3aboe ruapoMexaHWdyeckod pa3pabOTKHM MPOEKTHOM JOKYMEHTAIlMed MOKeT
JIOMTYCKAaThCSl TOBBILIEHHAsT (QUIBTpAlUs TOJA3E€MHBIX BOJ| 4Y€pe3 OTKOCHI BBIPaOOTKH,
CHOCOOCTBYIOIIAsl PAa3pyLICHUIO pa3pabaThiBa€MOM MOPOJIBI U HE CO3/aroliast yrpo3bl o0mien
yCTOWYMBOCTH OOPTOB Kapbepa (pa3pesa).

6.16 [Ipn NOATOIUIEHWH HWXKHUX pabo4yMx TOpH30HTOB (cM. 6.12), a Takke mnpu
HEBO3MOXXHOCTH O0ECHEYUTh JIONMYCTUMYIO BBICOTY BCAachIBaHMs HAacOCOB IIPH HX
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CTAllMOHAPHOW yCTAaHOBKE TJIaBHbIE U YYaCTKOBbIE HACOCHBIE CTaHIUU  CIEAYeT
[pelycMaTpUBaTh IJIABYYUMHU.

6.17 Yucno paboyux HACOCOB HA TJIABHBIX M YYACTKOBBIX HACOCHBIX CTAHLHUIX CIEAYET
OTIPENIeTIsATh B COOTBETCTBUU C TpeOoBaHusMu [18]. Hacockl rimaBHBIX (WJIM y4acCTKOBBIX)
HACOCHBIX CTaHIUN JOJDKHBI HUMETh OJUHAKOBBIM Hamop. I[lpu oTkauke MakcHMaibHBIX
MPUTOKOB JOJDKHA MIPelyCMaTpPUBAThCs HETIPEpbIBHAS paboTa BceX pabovyrx HACOCOB.

Yucno pabouyux HACOCOB Ha NEPEIBUKHBIX, MEPEHOCHBIX M BPEMEHHBIX HACOCHBIX
CTaHIMX CJeIyeT MPUHUMATh U3 pacueTa HempepbIBHON OTKAYKU HOPMaIbHOTO MIPUTOKA.

6.18 Ilpu  HamiexkameM OOOCHOBAaHMHM  JIONMyCKAaeTCs  IMpeaycMaTpuBaTh  CcOpoC
OCBETJICHHOW BOJBI B MOA3EMHYIO JPEHAXHYIO CUCTEMY HJIM B BOJOIOIJIOIIAOIIUE CIIOU C
ydeToM TpeOoBaHui pasnena 9.

COpoc momKeH NPOM3BOAMTHCS Yepe3 CKBAKUHBI, YHUCIO KOTOPBIX OIpeesieTcs
pacueToM, MpU ATOM pe3epBHBIE COPOCHBIE CKBaXXKMHBI JOJDKHBI COCTaBIATH 25 % o01ero
4rclia, HO He MEHEee OJTHOM CKBa)KMHBI.

COpoc KapbepHBIX BOJ B MOJ3EMHYIO JIPEHAXKHYIO CUCTEMY JOJKEH PEryIHpOBaTHCS U
COOTBETCTBOBATH MPOU3BOAUTEIHHOCTH MOJ3€MHON HACOCHOM CTaHIUH.

6.19 [Ipy MpPOEKTUPOBAHUU HACOCHBIX CTAHIIMM B OTKPBITHIX TOPHBIX BBIPAOOTKAX
HeoOxoaumo coOmoaatsk TpedoBanus CII32.13330 B yacTu yuciia pe3epBHBIX HACOCOB,
IIMPUHBI  MPOXOJOB MEX]y BBICTYHAIOIMIMMHM 4YacTSIMH HAacoCOB, TpyOONpOBOJOB U
JBUTATENe, YKIaJKH BCACBHIBAIOIIMX TpPyOONpPOBOAOB, pPa3MEPOB MAIIMHHOTO 3ajla |
MOHTa)KHBIX IUIOMIAIOK, Ta0apUTOB MOJHEMHO-TPAHCIIOPTHOTO 00OPYOBAHHUS.

BomooT/imB 13 nMoa3eMHBIX BHIPA0OTOK

6.20 CxeMy cTallMOHapHBIX BOJOOTJIMBHBIX YCTAaHOBOK HEOOXOIMMO TNPUHMMATh B
3aBHCUMOCTH OT OJHOBPEMEHHO JEHCTBYIOIIMX MPUTOUHBIX TOPHU30HTOB, IIIyOMHBI HX
3ajieraHusi, pa3Mepa IIAaXTHOTO (KapbepHOr0) TMOJsl, BEIMYMHBI MPUTOKOB MOJ3EMHBIX,
TEXHOJIOTUYECKHUX U TOBEPXHOCTHBIX BOJI.

6.21 'maBHble HAcOCHBIE CTAaHLUHU CIEAYeT pachojiaraTh y CTBOJIOB C Haubosee
HU3KUMHU OTMETKaMH OKOJIOCTBOJIBHBIX JIBOPOB.

[Tpu GomnbIION MPOTSKEHHOCTHU FOPHBIX BHIPAOOTOK M KOTJa HEOOXOJUMO IO YCIOBUAM
BOJIOOTBOJIA JIOIYCKAeTCsl JONOJIHMUTENBHO IpeaycMaTpuBaTh YYaCTKOBBIE CTAI[MOHApHBIE
HACOCHBIE CTAHIMH.

6.22 B noa3eMHBIX HACOCHBIX CTAHIUSAX YMCIO pabodMX HACOCOB M UX OOlIee Yucio ¢
Y4ETOM pE3EepBHBIX W HaXOAIUXCAd B PEMOHTE, HEOOXOAMMO OINpEeNeNsTh MCXOIS U3
HOPMAJTBHOTO MIPUTOKA U B COOTBETCTBUM ¢ TpeOoBaHusimMu [19] u [20].

OTkauky MakCMMaJlbHOTO  TPUTOKAa  CleAyeT TMpeAycMaTpuBaTh C  Y4E€TOM
perynupoBaHusi cOpoca KapbepHBIX BOJ] B [TOJI3€MHYIO JpEeHaKHYI0 cucTeMy (cM. 6.18).

6.23 'maBHble ¥  y4YacTKOBbIE HACOCHbIE CTAaHLUUHU CJIEOyeT MPOEKTHPOBATH
HE3arayOJIeHHOTo THUMa (KOpIyca HAacoCOB pacrojiararoTcs BbIIIE YPOBHA BOABI B
BOJIOCOOpHHMKE) € OOpaTHBIMU KJIallaHaMH Ha BCACBhIBAIOLIMX TPyOONpOBOAAaX MpH HX
muamerpe 10 200 MM, C yCTaHOBKOM BaKyyM-HacOCOB WJIM IOJKa4MBAIOIIMX HAcOCOB U
3arny0OeHHoro Tuma (KOopmyca HacoCOB —pacloylaraloTcs HIDKE YpPOBHS BOJABI B
BosocOopHUKE) — mipu auameTpe cBbime 200 mm. Ilpu sToM 3ariyGiieHHBIE HACOCHBIE
CTaHLUU CIEIYyeT TMpeaycMaTpuBaTh, Kak IPaBHJIO, B CIA0OTPEIIMHOBATHIX CKAJIbHBIX
NOpOJiax IpH IpeAese NPOYHOCTH Ha OJHOOCHOE CXKAaTHE B BOJIOHACHIIIEHHOM COCTOSTHUU
cebiie 80 MIIa n npurokax cssime 1000 M/,
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6.24 [Ipu NpOEKTUPOBAHUHU HACOCHBIX CTAHLMI U JIEKTPOMOACTAHIHUN B BOJOHOCHBIX
nopojax HEoOXOOUMO MpedyCMaTpUBaTh JPEHAX WM TUIPOU3OISIIHI0 U TaMIIOHAX
OKPY>KaOIIUX MOPO/I.

6.25 B kamepax 3ariayOJICHHBIX HACOCHBIX CTaHIMA HEOOXOJMMO TpeaycMaTpUBaTh
pas3ziesibHble KaHaJIbl, MEPEKPBIThIE ChEMHBIMU HIMTAMHU, IJI1 MPOKIAIKUA TpyOONpOBOAOB U
Kalenel, MPUSMKHU M HACOCHI JJIsi OTKAYKW BOJ| Kalexa, a TaKk)Ke BOJ MPHU aBapUsIX BHYTPH
HACOCHBIX CTaHI[UH.

6.26 Ilon kamepspl He3aryOJEHHONW HACOCHOHM CTaHIMM CIIEIyeT MPUHUMATh HE MEHEe
yeM Ha 0,5 M BbIlIE YPOBHS T'OJOBKH PEIbCOB B OKOJIOCTBOJILHOM JIBOPE.

6.27 Ilpu uucne HacocoB cBhIlme 10 I0MyCKaeTCs YCTaHABIMBATH JIBA JIEKTPUUYECKUX
KpaHa [ TpPaHCIOPTUPOBAHHWA W MOHTaXa OOOpYyIOBaHHs, IPU OITOM JOCTaBKY
000pyIOBaHUSI B HACOCHYIO CIEAYET OCYIIECTBIATH C ABYX INPOTHBOIIOJIOXHBIX CTOPOH
KaMepBhl.

6.28 Bono3abopHble KOJIOALBI AOMYCKAIOTCS MHAMBUAYAIbHBIE IS KaXXJI0ro Hacoca U
TPYIIOBHIE.

[Ipu umcie HACOCHBIX arperaroB B HACOCHOM CTAaHIIMU CBBIIIE TpPeX OOIIee YHCIIO0
KOJIOJIIEB JIOJDKHO OBITh HE MEHEE JIBYX.

6.29 [Ipu  ompeneneHud BMECTUMOCTH  BOJOCOOPHUKOB  CIEAYeT  y4YUTHIBATH
BMECTUMOCTD MPEAYCMOTPEHHBIX B MPOEKTE APEHAKHBIX BBIPAOOTOK, BPEMEHHOE 3aII0JTHEHUE
KOTOPBIX BOJIO HE BBI3OBET MOATOIUICHHUS OCHOBHBIX BbIpaOOTOK. CyMMapHasi BMECTUMOCTD
BOJIOCOOPHHKOB JIOJDKHA COOTBETCTBOBAaTh TPEOOBAaHWSAM HOPMATHBHBIX JIOKYMEHTOB,
ykazaHHbIX B 6.22 n CII 91.13330.

6.30 IIpx 3HAYNTEIBHBIX IPUTOKAX BOIBI (CBBILIE 5 THIC. M’/d) B KA4eCTBE OCHOBHOI
€MKOCTH BOJOCOOPHUKOB JOIMYCKAEeTCS HCIOJIb30BaTh CIEIUAIbHBIE BBIPAOOTKH, KOTOpPHIE
clelyeT MTPOBOAWTH MMApaIEIbHO OCHOBHBIM TOPHBIM BBIpaOOTKaM Ha Oosee HU3KUX
oTMmeTkax. Kak mpaBuio, KpoBisi BEIPAOOTKU-BOIOCOOPHHKA JOHKHA OBITh HA YPOBHE MOYBHI
OCHOBHOI BBIPaOOTKU. YKIOHBI BBIPAOOTOK HEOOXOAMMO BBIOMpPAThH C TaKUM pPacyeToM,
4yTOOBl BOJA MO CcOOWKaM MoOrja IMOCTYyNaTh HA TJaBHbIE OTKATOYHBIE BBIPAOOTKHU TOJBKO
10CJI€ 3aTOIJICHUS BCEX BOJIOCOOPHUKOB.

B mecrax compspkeHus: BIpaOOTKHU-BOJAOCOOPHHUKA C KOJJIEKTOPOM HACOCHOMN CTaHIIMH
CIIeIyeT COOPYKaTh TIIYXyI TePMETUUYECKYIO MEPEMBIYKY C BOJOMPOIYCKHBIMU TpyOaMu U
PETYNHPYIOUIUMU 3a/IBHOKKAMH.

6.31 Bce BbIXOABI M3 HACOCHBIX CTaHUUMHA B OKOJOCTBOJBHBIA JBOP CJENyeT
MpeaycMaTpUBaTh C TEPMETUUECKUMHU JABEPSIMHU, paccunTaHHbIMU Ha pAasieHue 0,1 Mlla
(1 kre/em?).

6.32 JIns moA3eMHBIX HACOCHBIX CTAaHLUMM TMPU HEArpecCUBHOM BOJIE B MPOEKTHOM
JOKYMEHTAIH CIeAYyeT MpeaycMaTpUBaTh OOBIYHBIE IIEHTPOOEKHBIE HAcOCHl. [Ipy Hanmuuuu
MOJ3eMHBIX KUCIOTHBIX BoJ (pH <5) crmemyer mnpemycMaTpuBaTh YCTaHOBKY HAacCOCOB,
apMatypel, TpyOONpPOBOJOB W  ammapaTypbl aBTOMAaTUYECKOTO  YIPABICHHUS W3
KHCIIOTOCTOMKUX MaTepuasoB.

6.33 Kaxaplii HACOC BPEMEHHBIX U CTALIMOHAPHBIX HACOCHBIX CTAHLUN JIOJKEH UMETh
OTJIeTbHBIA BCACHIBAIONIUN TPYOONPOBOJ M JOHKEH OBITh CHA0XEH COOTBETCTBYIOLTUMHU
WU3MEPUTENLHBIMH MPUOOpaMu (MAHOMETPOM, BAKYyMMETPOM) JIJIsl OTIpEeNICHUs JaBJICHUS BO
BCACBIBAIOIIIEM U HATIOPHOM MaTpyOKax.

6.34 Hanopubie TpyOOINpPOBOIBI CIEAyeT pacmojiarath, Kak TWpaBWIO, B CTBOJE,
000pyIOBAaHHOM KJIETEBBIM MMOABEMHUKOM WJIM UMEIOIIEM JIECTHUYHOE OTACIICHUE.
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3anpermiaercss MpPOKJIaJKa B CTBOJIAX HAMOPHBIX TPYyOOMpPOBOJOB MPOTHB TOPLEBHIX
CTOPOH KIJIETH.

[Tpu yucne HaMmOpHBIX TPYOONPOBOAOB CBBILIE YEThIpeX (auameTpoMm cBbliie 300 M)
UX CJIEyeT MPOKJIAJbIBATh B CIICIUAIBHBIX TPYOHO-KaOeIbHBIX BHIPAOOTKAX.

6.35 lng  rameHus TUAPABIMYECKUX YIApOB HA HAMOPHBIX  TPYOOIPOBOAAX
HEOOXOUMO TMpeayCMaTpUBaTh YCTAHOBKY OOPATHBIX KIIAMAHOB MU JPYIHX 3alIUTHBIX
YCTPOMCTB.

Pacyer mo nmpo4HOCTH CTEHOK TPyOONpPOBOJIOB U METAINIOKOHCTPYKIIMM OIMOp CIEAyeT
MPOU3BOJIUTH (C Yy4€TOM BO3MOKHOTO THIPABIMYECKOTO yAapa) Ha ABYKPATHYIO BEITUUYHHY
TUAPOCTATUYECKOTO HAIopa.

Hanopusie TpyOonpoBoabl B Mpeaeaax HaCOCHON U TPyOHOro XoAka — 10 CTBoJa (MU
TPYOHOTO BOCCTAIOIIET0) CIIEAyeT 3aKpeIUIATh Ha CHEIUAIbHBIX OMOopaxX, CIOCOOHBIX
MPEeOTBPATUTh CMEILIEHUE U 00pyIleHHe TPyO Mpy BOZHUKHOBEHUHU THIPABIMYECKOTO YAapa.

6.36 [Ipu pazMenieHNN HACOCHOW CTaHIMHU Ha riryOuHe cBbime 200 M OT MOBEPXHOCTH
3eMJIM Ha HAMOpPHBIX TPYOOIPOBOAaX HEOOXOJUMO MpEeAyCcMaTpUBaTh TeMIIepaTypHbIE
KOMIIeHcaTopbl. BepxHuil KoMneHcaTop ciieqyeT mpelycMaTpuBaTh Ha riyouHe O6onee 20 m
OT MMOBEPXHOCTH.

6.37 3ymndoBbie HACOCHBIE CTAHIIUU JOJKHBI OBITH 00OPYIOBAHBI JIByMsI HACOCHBIMH
arperaramu — pabo4uM U pe3epBHBIM.

6.38 [Ipu mpoeKkTHUpOBaHUHM Kamep M BOAOCOOPHMKOB BPEMEHHBIX HACOCHBIX CTaHIUN
cienyeT coONroAaTh Te ke TpeOOBaHUs, YTO M MPU IPOSKTUPOBAHUU COOTBETCTBYIOIIUX
KaMep CTallMOHAPHBIX BOJAOOTIUBHBIX KOMIUIEKCOB.

6.39 BpemeHHbIE HACOCHBIE CTAHIUHU AJISi CTPOUTENHCTBA OKOJIOCTBOJBHBIX JIBOPOB U
IJIABHBIX OTKAaTOYHBIX BBIPAOOTOK CIIEAYET COOpyXaTh BOJM3M CTBOJIOB B BBIPAOOTKax,
IPOXOAAILINX B HANPABIEHUH OCHOBHBIX MO/I3€MHBIX BOJIOTOKOB.

BpemeHnHble  HAacOCHBIE  CTaHIMM  CIEAYET IPOEKTUPOBATh, KaK  IPABUIIO,
HE3ariayOJeHHOTO THIIA.

6.40 ITpu nmpoxoake MAXTHOTO CTBOJIA CIEAYET NMPEAYCMATPUBaTh BOJAOOTIIUB U3 HETO
IOJIBECHBIM HAacocOM, a NpU HeoOXoAMMOCTH (mpu TiyOuMHe cTBOia cBbime 250 M) —
YCTPOWCTBO MEPEKAYNBAIOLINX HACOCHBIX CTAHIUH.

6.41 ITpuToK MOA3EMHBIX BOJ K CTBOJIy, HE 3aKPEIUIECHHOMY IIOCTOSIHHOW KPENbIO, IPU
OTCYTCTBHUM HApy)KHOW BOJONMOHU3UTENBHOW CHCTEMBl W NPOTUBOPMIBTPALMOHHBIX
YCTPOWCTB CIEAYET ONPEACIATh U3 YCIOBHS NMOHM)KEHUS YPOBHS NMOJ3EMHBIX BOJl Y CTEHKHU
BbIPAOOTKH Ha BCIO MOIIHOCTb KaX/I0T0 IPOPE3aeMOro CTBOJIOM BOJIOHOCHOTO CJIOSL.

6.42 JlonyckaeMblif MPUTOK MOJ3EMHBIX BOJ B 32001 CTBOJIOB cielyeT MPUHUMATh IS
HPUHATOTO crioco0a MPOXOIKU B COOTBETCTBHHU ¢ TpeboBanusmu CIT 69.13330.

6.43 [Ipy  DpPOEKTUPOBAHMM  BHEIIHEH  BOJONOHU3UTEIBHOW  CHUCTEMBl WU
IPOTUBO(MUIBTPAIIMOHHON 3aBEChl CIEAYeT YYHUTBHIBATh, YTO OCTATOYHBIA NPHUTOK B 3200
CTBONA, KAK MPABHJIO, HE JOIKEH MPEBHINIATH 8 M'/d B COOTBETCTBHH C TPEOOBAHHAMH
CII91.13330.

6.44 B mpoeKTHON TOKYMEHTAIMH JOJDKHBI OBbITh IMPEIyCMOTPEHBI YJaBIMBAIOIINE
ycTpoiicTBa Ji1st c6opa MoA3EMHBIX BOJ], HOCTYHAIOIIUX Yepe3 CTeHKH CTBOJIA, U OTBOJA UX K
3ymrdam.

6.45 IlepexaunBaromue HACOCHBIE CTAHLUU CIEAYET MPEAyCMATPUBATh C YYETOM HX
UCIIOJIb30BAaHUsA, KaK IIpU COOPYXEHUM CTBOJIOB, TaK W B IOCIEAYIOIIME IEPUOJbI
CTPOUTENBCTBA, a IPU HEOOXOIUMOCTH — U SKCILTyaTalliy TOPHOTO MPEAIPUSATHSL.
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[Ipu ompeneneHun pa3MepoB Kamep NEPEKAYMBAIOIIUX HACOCHBIX CTAHIIMHA B CTBOJIAX
rryouHoM cBbime 600 M cllelyeT YYUTBIBaTh pa3MEIIeHUE 3amaca CHIIOBBIX U KOHTPOJIbHBIX
kabenel, o0ecreynBarIMX padboTy MOJBECHOTO HAcoca.

BonocOopHuKk mepekaunBaroOnuX HACOCHBIX CTAHIUK CIEAYET OTHAEIATH OT KaMephbl
JKeJIe300€TOHHOM TTePEMBIUKON U Pa3IeyIsATh MEPETOPOIKOM Ha 1B OTCEKA.

6.46 IlepekaunBarone HACOCHBIE CTAHIIMM B CTBOJIAX HEOOXOAMMO MpeIycMaTpUBaTh
HE3aBHUCHUMO OT CIoco0a MX MPOXOJKH; MX YHUCIIO, CPOK CIYXKOBI, pACCTOSTHUE MEKITYy HHUMH
CIeMyeT ONpEeACNATh HMCXOAS M3 CXEMbl BOJOOTIMBA (MIOCTOSHHOTO WJIM BPEMEHHOTO),
TYOMHBI CTBOJIA M TIPUHATOTO HACOCHOTO 000PY/TIOBAHUS.

6.47 [Ipy NpOEKTUPOBAHUM IMOJ3EMHBIX HACOCHBIX CTAHIIMNA KPOME HACTOSIIETO CBOJA
MpaBUJI ¥ TpaBMII Oe301acHoCcTy (cM. 6.22) cienyet coomoaats TpedoBanus CIT 91.13330.

ABTOMATH3AIMSA, TUCTIETYEPU3ANUS, CHTHAIM3AIMSA, CBSI3b

6.48 [Ipu IpoeKTUPOBAHUM aBTOMATU3ALIUU, TUCIIETYEPU3ALUU, CUTHATIU3ALUN U CBSI3U
MOCTOSIHHBIX M BPEMEHHBIX HACOCHBIX CTAHLUUN MJisi BOJOOTIMBA U3 IMOBEPXHOCTHBIX U
MOJA3EMHBIX TOPHBIX BBIPAaOOTOK, HeoOXxoaumo coOmonate TpebdoBanus [18], [19], [20], c
yueToM TpeboBanwmii [21] u [22].

Ha HacocHBIX cTaHIIUSAX HEOOXOJUMO MpEeAyCMaTpUBaTh aBTOMATUYECKOE BKIIOYCHHE U
OTKJIFOYEHHE HACOCHBIX arperaroB B 3aBUCHUMOCTH OT YPOBHSI BOJBI B BOJOCOOpPHUKE WU
3ymrde, aBTOMaTUYeCKOe BKIIOYEHHE PE3ePBHOTO HACOCHOTO arperara MmpH BBIXOJE U3 CTPOs
11000T0 U3 paboYNX HACOCOB.

6.49 [Ipy TpOEKTUPOBAHMM ABTOMATHU3AIMH CJEAyeT, KaK IpaBWJIO, HCIOJIb30BaTh
KOMIUIEKTHI alllapaTypbl, CEpUHHO BBIITYCKAEMbIE MPOMBIIIIEHHOCTHIO.

Jlist aBTOMaTU3UPOBAaHHBIX HACOCHBIX CTAHLIUKA HEOOXOAMMO TMpeaycMaTpUBaTh TaKkKe
MyCK, OCTAHOBKY U KOHTPOJIb paOOThI HACOCHBIX arperaToB U3 AucreT4epckux myHkToB (I1),
pacrnoyiaraeMblX, Kak MpPaBWIO, Ha IMOBEPXHOCTH, W MpeaycMmarpuBarh nepegauy Ha I
CUTHAJIOB 00 aBapusX.

[IpoexkTel  nucneTYEepU3aALMKM  CIEAYET  BBINOJIHATH C  yY4ETOM  BO3MOXHOTO
WCIIOJIb30BaHUSI  TEJIEM3MEpPEeHUH  OCHOBHBIX  MapamMeTpoB  (pacxoma,  Hamopa),
XapaKTepU3YIOMINX PadoTy BOJOOTIMBA B IIETIOM.

Jns Bcex BOJOOTIMBHBIX YCTAaHOBOK HE3aBUCHMO OT MX AaBTOMAaTH3allUM CIIETYeT
MpeayCMaTPUBATh IMOCThl MECTHOTO YIPABIECHUS ISl TIPOBEICHUSI PEMOHTHBIX U HaJaJOYHbIX
pador.

6.50 IlutTanne CUTHAJIBHBIX YCTPOMCTB W CBS3U CJIEAYET IpeaycMaTpuBaThb OT JIBYX
HE3aBUCUMBIX HICTOYHUKOB SHEPTHUHU.

DJIEKTPOCHAOKeHHne, JIEeKTPO000Py10BaHUE, OCBELLICHH e

6.51 IIpoekTupoBaHUe IEKTPOCHAOKEHUS, OCBEILEHUs, BEIOOP 3JIEKTPOOOOPYI0BaAHNUS
HACOCHBIX CTAHIMH JJIs1 BOJOOTJIMBA U3 IMOBEPXHOCTHBIX M MOA3EMHBIX TOPHBIX BBIPAOOTOK
CJIeTyeT BBITIOJTHATH B COOTBETCTBUU ¢ TpeboBanusmu [18], [19], [20] u ¢ yuetom [21] u [22],
a TaK jK€ MEePCIEeKTUBHOTO Pa3BUTUS TOPHOTO NPEANPHUATHS HE MEHee yeM Ha Ompkaiiive
10 ner.

6.52 DnexkTpocHaOXeHHe CleayeT MPOEKTUPOBAaTh B COOTBETCTBUM C KJIacCH(pHUKAIMen
3IIEKTPONPUEMHHUKOB 10 KATErOpUU 00eCTIeYeHHs HaIeKHOCTH MTUTaHUS:

TJIaBHBbIE HACOCHBIE CTaHIIMU — | KaTteropus;

22



CII 103.13330.2012

YYaCTKOBBIE HACOCHBIE CTAHLMUU M TEPEBUKHBIE HACOCHBIE YCTAHOBKU C MPUTOKOM
cebime 50 /g — 11 KaTeropusi;

TO ke, 1o 50 M /a — 111 KaTeropus;

3ymrdoBble HacocHbIe cTaHlu — Il kaTeropus;

BpPEMEHHbIE HACOCHBIE CTAaHIIMK — | KaTeropus;

OCBEIIICHHUE JIPEHAXKHBIX BbIpa0d0oTOK — III KaTeropusi.

[TuTanue NOACTaHIMK MPU [VIABHON HACOCHOM CTaHLIMK HEOOXOIMMO MpeaycMaTpUBaTh
HE MeHee 4eM Mo JByM (uuepam. [Ipu OTKIIOYEHMHM OJHOTO W3 MHUTAIIUX (PHUAEPOB
OCTaIOIMeECs JOJDKHBI 00ecreuynBaTh paboTy HACOCOB MPHU OTKAYKE MAKCUMAJIBHOTIO IPUTOKA.

7 llpoTruBOUILTPALMOHHBIE 32BECHI

OO0mme ykazanus

7.1 B cucremax 3amuWThl TOPHBIX BBIPAa0OTOK OT TOJ3EMHBIX BOJ  CIEAyeT
npeaycMaTpuBaTh NpoTuBOGUIbTparnonHsie 3aBeckl (I1D3): TpanmieitHbie, cBaiiHbIC, TOHKHUE
1IEJIEBbIE, 3aBECHI BBIIIOJIHSAEMbIE METOJIOM CTPYHMHOMN LIEMEHTAllUU TPYHTOB, UHBEKIIMOHHBIE,
JbAOIOPOIHBIE, IIITYHTOBBIE, 3aBECHl YCTPAUBAEMbIE OTKPBITHIM CIIOCOOOM.

[1®3 moapazensores 1Mo TUITY, CIIOCO0y YCTPOMCTBA M MaTepuaily, C 3aMeHICHHEM
IpyHTa WK 0e3 3aMeleHUs.

[1®3, ycrpanBaemble OTKPBITHIM CIOCOOOM (HampuMep, B HaChIIAX AaMO 0OBaIoBaHUS)
cienyet npoektupoBath cornacHo CIT 39.13330.

Bo3MOXHO yCTpOWCTBO KOMOMHHPOBAHHBIX 3aBEC, KaK MO THITy, TaK M 1O CHOCOOy
YCTPOMCTBA U MaTEpPUAIIAM.

[Ipu npoextupoBanuu u ycrpoiictee IID3 crnegyer cobmonaTte TpeOOBaHUS
Hacrosiiero cojaa npasui, CIT 23.13330, CIT 45.13330, CIT 69.13330 u [16].

7.2 Beibop THmAa W TapaMeTpoB MPOTUBO(UIBTPALMOHHOW 3aBECHI  CIEAYET
MPOU3BOJIUTE MCXOJ U3 HH)KEHEPHO-T€OJOTMYECKMX M THJIPOTeOJIOTMYECKUX YCIOBUH B
palioHe 3aIuIIaeMoro OT MOA3EMHBIX BOJI 00BEKTa, Pe3yIbTaTOB (PUIbTPALMOHHBIX PACUETOB
(uccnenoBaHuil) U IPU HEOOXOAMMOCTH — PACUETOB HA CHJIOBBIE BO3/IEHCTBUSI.

7.3 3aBechl, Kak IMpPaBWJIO, JOJKHBI MOJHOCTBIO MPOPE3aTh BOJOHOCHBIE MOPOABI U
3aray0JAThCs B BOJIOYIIOPHBIE MOPO/Ibl HAa TIYOHHY, ONpeAeIsieMy0 XapaKTepOM KOHTAaKTHOMN
30HBI, COCTOSIHUEM BOJIOYHOPHBIX MOPOJ M JIEHCTBYIOIIMM HAallOpOM Ha 3aBeCy, HO HE MEHee
4yeM Ha | M [IpH XOpOIIO BBIPA)KEHHOMN TPaHUIIE CJIOEB.

[IpMeHeHre HECOBEPIIEHHBIX (HE MOXOASIIMX JI0 BOAOYIOpPA) 3aBeC JOJHKHO OBITh
000CHOBAaHO (PMIIBTPALIMOHHBIMHU M TEXHUKO-3KOHOMUYECKHMH pacuyeTaMu.

7.4 1lpn MIPOEKTUPOBAHUHU MPOTUBOGUIBTPAIITOHHBIX 3aBecC HE00X0IUMO
000CHOBBIBaTh pacueTaMd (UIBTPALMOHHYIO YCTOWYMBOCTH 3aBEChl, €€ COXPaHHOCTb
(MpOYHOCTh) Ha NPOTSKEHUH BCEro MPOEKTHOTO CpOKa CIYyKObl M YCTOWYMBOCTD
BOCIPHHHMAIOIIET0 HAloOp Ha 3aBECY MacCHBa FOPHBIX MOPO/I.

7.5 IIpUTOKHM MOJA3EMHBIX BOJ YEPE3 3aBECY, JOBEJCHHYIO IO BOJIOYNOPA, JOMYCKAETCS
onpenensate no Qopmyinam Ilpunoxenus A ucxons W3 BEIUYMHBI Iepenaja Hamopa ¢
BEPXOBOM M HU30BOI CTOPOH MpOTHBOGUIBTpAalMOHHON 3aBeckl Hs, M, ompeznenseMoro mno

dbopmyie
H =tlI, 3)

ster?

T ¢, — TOJNIIMHA TPOTUBOPMIHTPAIIMOHHON 3aBECHI, M;
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1., — nomyckaeMblii TpaJMeHT Hamopa Ha 3aBecy, OIpeAeseMblid, KaK MpaBUjo, IO
9KCIIEPUMEHTAILHBIM JaHHBIM.

[Ipy CHOXHBIX THAPOTEOJOTUYECKUX YCIOBUSX IUIOMIAJAKUA CTPOUTENIbCTBA WM
CIIOXHBIX OYEpPTaHHSIX BBIPAOOTOK mMapaMeTpbl (QUIBTPALMOHHOTO TIOTOKAa CIEAYeT
OTIpeeNATh METOJIOM YHCICHHOTO MOJICIUPOBAHUS, pacieTaMu ¢ IPUMEHEHHUEM MH)KEHEPHO—
pacueTHBIX MPOTrPaMM U NMPOTPAMMHBIX KOMITJIEKCOB HJIM AKCIIEPUMEHTAIbHBIM ITyTEM.

OWIbTpallMOHHBIE pacyeThl 3aBeC CIEAYeT YTOYHSTh [0 JAaHHBIM OIBITHO-
MIPOU3BOJICTBEHHBIX paboT (cM. 4.6).

B npoekTHOI AOKyMEeHTAaUMU CIEAyeT NIpeaycMaTpuBaTh MpPUEM IOA3EMHBIX BOJ,
bunbTpyromuxcs qyepes 3aBecy, BHYTPUKAPbEPHBIMU (BHYTpHUIIAXTHBIMH )
BOJIOMIOHU3UTEIILHBIMU YCTPONCTBAMH U BOJOCTOKAMH.

7.6 [Ins HaGmrofeHui 3a mepenajgoM Hamopa Ha 3aBece (32 YPOBHSIMH MOJ3EMHBIX BOJ)
B IPOEKTHOM JOKYMEHTAllUU CJeAyeT MpelycMaTpuBaTh YCTPOICTBO MbE30METPUUECKUX
CKBOXMH C OOEMX CTOPOH 3aBEChl W MPOTrpaMMy MOHHUTOPHHIA 32 YPOBHSIMHU C YYETOM
pa3paboTku Kapbepa (paszpesa) mo stanam (cum. 4.14, 7.25). [lo pesynbraTtam HaOMIOACHUN, B
cllydae HEOOXOAMMOCTH, KOPPEKTHPYIOTCS MPOTUBOPUIBTPAIIMOHHBIE  MEPOIPHUSITHS
CJIEIYIOIIErO ATara, B TOM YHCIIE 10 preMy GUIbTPYIOIIUXCS Yepe3 3aBeCy MOI3EMHbBIX BOJI.

7.7 Tpauiuelinbie, cBaiiHble, TOHKUE 1eneBbie [1MD3, 3aBeckl, BBHIMOJHIEMbIE METOJAOM
CTPYWHOHN IIEeMEHTallUd TPYHTOB, CIEAYEeT MPOSKTUPOBATh B BUJE KOHTYPHBIX M JIMHEHHBIX
CXeM JUISl 3aIlUThI, KaK MPaBUJIO, OTKPBITHIX BBIPAOOTOK OT MPUTOKA MOJ3EMHBIX BOJ.

Matepuan Ui 3aloNHEHUsS MEPEYUCIICHHBIX BBIIIE THIIOB 3aBEC CIEAYeT BHIOMpaTh
MyTeM TEXHUKO-DKOHOMHUYECKOTO COMOCTAaBJICHUS, YYUTHIBAas IpPHU ATOM BEIMYMHY Hamopa
MOJ3EMHBIX BOJI, CPOK padOThl 3aBeChl M XapaKTEPUCTUKH BMEIIAIOIIETO €€ T'PYHTOBOTO
MaccHBa.

B mobGom cimydae 3aBechl 3THUX THUIIOB, Ha3HA4YaeMble B NMPOEKTHOW JOKyMEHTAIluH,
JIOJI’KHBI OBITH CIUIOIIHBIME 1O ()POHTY, a TaK ke Mo IIyOuHe.

Jns obecrnieueHus: CIJIONIHOCTU 3aBEChl MO TIyOMHE JOMYyCKAaeTcs ee YCTPOWCTBO
MEPEeMEHHON TIyOMHBI (OOBIYHO CTYNEHYaTO), MOBTOPSAS KOHTYpP BOJOYIOPHOTO CJOs, B
KOTOPBII OCYIIECTBISIETCS 3arayOieHue.

TpaneiHbie 3aBechbl

7.8 TpaHIIeliHble CEKLUMOHHbIE M HENpEephIBHbIE 3aBECHI, BBINOJIHAEMbIE CHOCOOOM
«CT€Ha B TPyHTE» IOJA 3alUTOM THUKCOTPOIIHOTO IJIMHMCTOIO pacTBOpa, CIEAYET
IPOEKTHPOBAaTh B HECKAJbHBIX TOPHBIX MOpoAax Oe3 KpyMHOOOJIOMOYHBIX BKIIIOYEHUN
[IIyOMHOM, ONpeaensieMoil BO3MOKHOCTSIMH IMPHUMEHSEMBIX 3€MJIEPOWHBIX MEXaHHU3MOB MU
oOopynoBanus. B kadecTBe 3amoiHMUTENs TpaHIIEW NPUMEHSIOTCS TBepAeroumme (O6eToH,
[JIMHOLIEMEHTHBI ~ pacTBOp) W HETBepAECIoUIMe  MaTepuanbl  (TJIMHBL,  CYTJIMHKH,
3arJIMHU3UPOBAHHBIN IPYHT, [NIMHOIPYHTOBBIE ITACTHI).

7.9 TonuHy TpaHUIEHHBIX 3aBEC CIEAYET NIPUHUMATh, KaK IpaBwiio, B npeaenax 0,5—
1,0M mpu HCIOJNB30BaHUM CIEUUAIBHOTO obopyaoBanus u 10 2,0-2,5M — 1mpu
UCTIOJIb30BAHUH 3€MJICPOIHBIX MAIIMH OOIEro Ha3HAYECHHUS.

Ceailinble 3aBechl

7.10 Cpaifable 3aBechl M3 OypOCEKyIIMXcs cBail (TepeceKaromuxcs OypoHaOMBHBIX
CBaif) ciexyeT NpeaycMaTpUBaTh B HECKAIbHBIX TOPHBIX MOPOAAX, B TOM YHCIE COJEPIKALINX
KPYITHOOOJIOMOYHBIE BKIIOUEHHs, Ha r1yOuny 10 40—50 u Goee METpOB.
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BbyponaOuBHbIE cBau 1J1s 3aBeC ClelyeT MpeaycMaTpuBaTh, KaK MPaBUIIO, JUAMETPOM
0,5-1,0M wu3 TBepmeromUX MarepuasioB (0e€TOHa WIM TJIMHOIEMEHTHOTO pPAacTBOPA).
PaccTosnue mexay 1eHTpaMu OypOCEKYIIMXCs CBail 3aBeChl CleAyeT MPUHUMATh He Oolee
0,7-0,8 nuamerpa cBail.

PacuerHas TonuiuHa 3aBechl U3 OypOCEKYIIMXCS CBall MPUHUMAETCS MO TOJIIUHE Ha
CTBIKE CBaM.

7.11 JlonmyckaeTcs yCTpOMCTBO CBAaHOM 3aBEChl M3 MPUMBIKAIOMIMX OJHA K JAPYrou
OypoHaOMBHBIX cBail (OypokacaTelbHbBIE CBaW) WJIM C 3a30paMH MEXIy HUMHU B CBETY, MPHU
9TOM JUIsl T€PMETU3AlMK 3aBechl (0OECHeueHUsl CIUIOMIHOCTH 3aBEChl) MEXIY CMEKHBIMU
OypoHaOMBHBIMU CBasiMM  CJI€IyeT BBINOJHATH JIOKAJIbHbIE TPYHTOLIEMEHTHBIE CBau
(komOuHUpoBaHHass [ID3) MerogoM CTPYWHOW IIEMEHTAIlMM TPYHTOB (TEXHOJIOTHS
Jet-grouting, cMm. 7.17) Uy BBIMONHITH TEPMETU3ALMIO IPYTUMH METOIaMHU.

Jns monbopa mapaMeTpoOB TEXHOJIOTUU YCTPONCTBA JIOKAIBHBIX (OJWHOYHBIX)
TPYHTOLIEMEHTHBIX CBali METOJIOM CTPYHHOW IIEMEHTAallud TPYHTOB HEOOXOAMMO, Kak
MPABUJIO, OPTaHU30BBIBATH OMBITHHIE YUACTKH.

7.12 PacyeTHas TonIIMHa KOMOWHUPOBAHHON CBailHOW 3aBechl NPUHUMAETCS IIO
HAaUMEHbIIIEeH TOJIIIMHE Ha CThIKE OypOHAOMBHON U TPYHTOIIEMEHTHOH CBail.

[Tpu OHOPSITHOM YCTPOMCTBE 3aBECHI U3 COMPUKACAIOIMINXCS OypOHAOUBHBIX CBail MM
CBall pacmoIOKEHHBIX C 3a30pOM, TPYHTOIIEMEHTHbBIE CBal HEOOXOJUMO PacIoyiaraTb MEXay
OypoHaOMBHBIMU CBasSIMU C HATIOPHON CTOPOHBI 3aBECHI.

Tonkue meaeBbIe 3aBecChl

7.13 Toukue 1ieneBble 3aBechl (5-20 cMm), ycTpaWBaeMble IIyTEM 3arOJHEHHS
TBEPJCIOMNM (TJIMHOLIEMEHTHBIM PACTBOPOM) M HETBEPJCIOIIMM (TJIMHOTPYHTOBBIE IACTHI)
MaTepHajJoM IIed, 00pa30BaHHON C MOMOIIBI0 WHBEHTAPHOIO IUIOCKOTO METaJUTMYECKOTO
3JIEMEHTa, CIeNyeT MpeaycMaTpuBaTh B IE€CYAaHBIX M TJIMHHUCTBIX TOPHBIX IMOpojaax 0Oe3
KPYIHOOOJIOMOYHBIX BKJIFOUEHHUH Ha ri1yOuHy /10 20 M.

7.14 Tlpu NpoEeKTUPOBAHUU CIIEAYET MPEIyCMaTpUBATh Pa3pabOTKy TpaHIIel U OypeHue
CKBOXHH JUIs TPaHIICHHBIX M CBalfHBIX 3aBeC, KaK MPaBUJIO, MOJ 3aIIUTOM TJIMHUCTOTO
pacTBopa, 00ECHEeYUBAIOIIEr0 YCTOMUMBOCTH CT€H OT OOpYIIEHUS M YAOBJIETBOPSIOLIETO
tpeboBanusm CIT 45.13330.

7.15 JInsi TPUTOTOBJIEHUS TJIMHHUCTBIX PACTBOPOB CcJeIyeT INpeaycMaTpuBaTh, Kak
NpaBUIO, OEHTOHUTOBBIE TJIMHBL, @ HPU UX OTCYTCTBUHM — MECTHBIE, HMMEIOUIME YHCIIO0
1acTUuHOCTH He MeHee 0,2, ¢ cosepkaHueM JyacTull pazmMepoM kpymnHee 0,05 MM — He Goree
10 % u menpue 0,005 mm — He Mmenee 30 % k Becy cyxoil mpoObl rpyHTa. IImoTHOCTh
TUKCOTPOITHOTO pacTBOpa Ha OEHTOHHUTOBBIX rimHax 1,03-1,15 r/cM’, Ha MECTHBIX IJTHHAX
1,10-1,30 r/cm’. JlomyckaeTcs peaycMaTpuBaTh CMECH GEHTOHHTOBBIX M MECTHBIX TJIHH.

Jis  yaydieHus CBOMCTB TJIMHUCTBIX PAcTBOPOB MOTYT NPUMEHSTHCS DPa3InUHbIE
XUMHUYECKHE peareHThl, nepeueHb KoTopsix npuseneH B CII45.13330.

[TpUrogHOCTh MECTHBIX TIJIMH JIOJDKHA OBITh MOJTBEpXkJAEHA J1abopaTOpHBIMU
UCTIBITAHUSMU TJIMHUCTBIX PACTBOPOB.

Bopa nis rIMHUCTBIX pacTBOPOB HE JIOJDKHA BBI3BIBATH MX KOATYIALMIO M JIOJDKHA
YIOBIETBOPATh TEXHUYECKUM TPEeOOBAaHUSAM MPUTOTOBJIEHUS OETOHA.

7.16 B mpoekTHOH JOKYMEHTalluu cjeayeT MpeaycMaTpuBaTh JUIsl TpaHIIEHHBIX,
CBallHBIX W TOHKMX INEJEBBIX 3aBEC MaTepHajbl, YAOBJIETBOPAIOUINE CIEIYIOIINM
TpeOOBaHUAM:
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0eToH — mOABMXKHOCTH 16-20 cM (IO oOcagke CTaHIAPTHOTO KOHYcCa); Kiace II0
MPOYHOCTH Ha CxkaTue He Huke B15; Mapka o BogonpoHUIiaeMocTy He Huke W2; Mapka 1o
MOpo30cTOMKOCTH HE HUke F50;

TJIMHOLIEMEHTHBIA pacTBOp — IUIOTHOCTH 1,5-1,8 r/em’; MPOYHOCTh Ha CXaTue
3aTBepIeBIIero pactBopa He Hwxke 1,5 MIla (15 Kl“C/CMz); BBIXOJ] KAMHS IIPU 3aTBEPJICHUM HE
MeHee 98 %; crabmipHOCT, He Oomee 0,5 r/cM’; TIOKa3aTenb paciuibiBa — B TMpeenax,
MO3BOJIAIOIIMX BECTH MEPEKAUYKY €ro OT PACTBOPHOIO y3Jia K MECTY YKIIAJKU;

IIMHA — TPEUMYIIECTBEHHO KOMOBOW CTPYKTYpHI (pa3smep kombeB oT 10 cm go 1/3
HIMPUHBI TPAHILIEH ); KOHCUCTEHIUS OT TBEPAOH 10 TYTOIUIACTUYHOM;

3arJIMHU3UPOBAHHBIN TPYHT (TPYHT, pPa3paOOTaHHBIM MpH MPOXOJKE TpaHIIEH u
oOoraiieHHbI TJIMHUCTBIM PAacTBOPOM) — cojaep)kaHue (10 Macce) TIUHUCTBIX YacTHUI[ C
pPaBHOMEPHBIM HX paclipelieJieHHeM 10 BceMy o0bemy cmecu — He Menee 10-15 %;
KOHCHUCTEHIIHsI, 00ecriedrBaroiiasi KaueCTBEHHYIO YKJIAJIKy €r0 B TPAHIIEIO;

[JIMHOTPYHTOBAs 1acTa, MPUTOTOBIIEHHAS B CMECUTENIBHBIX YCTAHOBKAaX W3 MECTHBIX
KOMOBBIX TJIMH WJIH CYIJIMHKOB, OJIKHA YIOBJIETBOPATH YCIOBUSAM YKIIAJKU UX B TEJIO 3aBECHI
U TIPOEKTHBIM TPeOOBAHUSAM K BOJOMPOHUIIAEMOCTH 3aBECHI.

Koadduuuent dunbprpanuu TBEpACIONMX U IUJIACTUYHBIX 3allOJIHUTENEH 3aBeC He
nomxen mpeBbimatk 0,005 m/cyr. I'pagueHTsl Hamopa Ha 3aBecy IpPH  OTCYTCTBUU
CHEIHANIbHBIX SKCIIEPUMEHTAIBHBIX JAHHBIX JOMYCKAETCs MPUHUMATh MO Tabnure 2.

TaOonuma 2

Marepwuan Tena IpoTUBOQHUIHTPAIIMOHHON 3aBECHI Jomyckaemplii rpaJueHT Hanopa

Trepaeromuii:

TJIMHOLIEMEHTHBIN pacTBOP 100

0eToH 150
Herepaeromuii:

3arJIMHU3UPOBAHHBIN IPYHT 20

KOMOBas TNIMHA 30

TJIMHOTPYHTOBAs acTa 30

3aBechl, BbINOJIHAEMbIC METOAOM CTPYHHOMH IIeMEHTAIIMH TPYHTOB

7.17 Toukue rpyHTOUeMeHTHbIe 3aBechl (10-30 cm), BBHINONHAEMBIE METOJIOM
JaMUHApHOM CTPYHHOH IIeMEeHTaluu TPyHTOB (TexHomorus Jet-grouting), chemyer
npelycMaTpUBaTh B HECKAJIbHBIX TPYHTaX, B TOM YHCIE COAEPKAIIUX KPYMHOOOJIOMOYHBIE
BKJIIOYECHHUS, Ha TIyOMHy, Kak mpaBuio, 10 20M u Oojee MHpHU COOTBETCTBYIOIIEM
000CHOBaHHUMU.

VYcTpoiicTBO 3aBechl BBINOJHIETCS 3aXOAKaMH: OypeHHEe CKBKHUHBI C IPOMBIBKOM
BOJIOM WM TIMHUCTBIM PAcTBOPOM (TpSMON XoA OypOBOW KOJIOHHBI) M TOCIEAYIOUTUI
noabeM OypoBOW KOJIOHHBI (0OpaTHBIM X01) ¢ mojadell B CKBWXHUHY depe3 (OPCYHKY
MOHHTOpPA IIEMEHTHOTo pacTtBopa moj nasieHuem g0 70 Mlla. ITogbem OypoBOil KOTOHHBI
npou3BoauTcs Oe3 BpaimieHHs (JaMuHapHas nemeHTanus). CkopocTh mojabemMa OypoBOH
KOJIOHHBI OOBIYHO cocTaBisieT 5—30 cM/MHuH.

3aKkoHUEHHBIE  IIEMEHTalMed  3aXoAKd  (IPOTUBOQPMIBTPAIIMOHHBIE  MTAHEJH)
yCTpauBarOTCs MOCIEN0BATEIBHO WIN C YepeLoBaHUEM. B epBoM cilyuae rpyHTOLIEMEHTHBIN
HECXBAaTHBILUICS KOMIIO3UT MpPEIbIAYyIIed U MOCHeayoneil naHenu oopazyoT OeCIIOBHYIO
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IPOTUBO(MUIBTPALIMOHHYIO 3aBECY, BO BTOPOM CIy4ae M3rOTaB/IMBacMas MaHelb IPUMBIKAET
K HaOpaBILell MPOYHOCTb MpeIblAyIiel TPOTUBOGMIBTPALMOHHOM aHeu.

YceTpoiicTBO NMPOTHBOPUIBTPAIIMOHHBIX TAHEICH METOJ0M CTPYHWHOM IEeMEHTaIluu
ITPYHTOB MOJET OCYIIECTBIATHCA C IIOJHBIM WJIM YacTHYHBIM 3aMEUICHMEM TIpYyHTa
LIEMEHTHBIM PACTBOPOM.

Hlar ckBaXWH MNpsAMOro XxoJa OypoBOW KOJIOHHBI COOTBETCTBYET IIHMPHHE
OPOTUBOMUIBTPALIMOHHON TMaHeNIW M OIpeAesercs NPOEKTHOM JOKyMEHTalued B
3aBUCUMOCTH OT THJPOT€OJIOTMYECKUX YCIOBHM, TpeOyeMoll BOJOHENPOHMIIAEMOCTH W, B
HEOOXOIUMBIX Clly4yasiX, MPOYHOCTH TPYHTOLEMEHTHOI'O KOMIIO3UTA, IPHHATOM CXeMbl
ycTpoiicTBa 3aBechl (MOCIEAOBATEIbHO WIM C 4eperoBaHHMeM), crocoba mpoxonku (Jet-1,
Jet-2, Jet-3wm np.), IPUHATOTO MdaBJICHWS M COCTaBa IIEMEHTHOTO pacTBOpa, IWaMeTpa
(bOpCyHKH, CKOPOCTH IIOJbEMA MOHUTOPA U IPYTUX MTapaMeTPOB.

Jliis nondopa napaMeTpoB TEXHOJIOTUU YCTPOUCTBA IPYHTOLIEMEHTHOM I11€JIEBOI 3aBeChI
METOZ0OM CTPYHHOH LIEMEHTallud HEeoOXOIMMO, KaK IPaBMIIO, OPraHU30BHIBATb OIBITHBIE
y4acTKU. B CXOAHBIX I'MIPOreOJOTMYECKUX YCJIOBUAX JOIYCKAETCS NPUHUMATh MCXOIHBIE
napameTpsl 0 00bEKTaM-aHaJIOTaM.

KonTpons  kauecTBa  IpYHTOLUEMEHTHOM  3aBEChl  CIEAYET  OCYLLECTBIIATH
HEepa3pylIAUMMA TeopU3NYECKUMU METOJaMH  (CEeMCMOAaKyCTUYECKHM, 3JICKTPUYECKUM,
reopajapHbiM M JIp.) B COYETAHUU C BCKPBITUEM KOHTPOJBHBIX LIYp(OB, BBIOYpHUBaHHEM
0o0pa3loB [uId OIpeJesieHUs] IPOYHOCTHBIX XapaKTEepPUCTHMK U BOJOHENPOHUIAEMOCTH
TPYHTOLEMEHTHOI'O KOMIIO3UTA.

7.18 'pyHTOLIEMEHTHBIE 3aBEChl M3 IEPECEKAIOIIMXCA TPYHTOLEMEHTHBIX CBaii,
BBITNOJIHAEMBIE METOAOM CTPYHHOM LEMEHTallMM IPYHTOB, CJIEAyeT NpeNyCMaTpuBaTh B
HECKAJIbHBIX TPYHTAaX, B TOM YHCJE COJAEP)KAIIUX KPYMHOOOJIOMOYHbIE BKIIOUEHMS, Ha
riryouny 710 50 M 1 60s1€e ¥ MOTYT IPOEKTHUPOBATHCS OJJHOPSIIHBIMU MJIM MHOTOPSITHBIMU.

B MHoOropsiiHeix 3aBecax cBaM HEOOXOAMMO pacroJiarath B IIaXMaTHOM HOPSJIKE CO
CMEILEHNEM OCEH CBail CIEAYIOIIErO Psifia OTHOCUTENIBHO IMPEABIAYILErO Ha BEIUYHHY, KaK
IIPABUJIO, PAaBHYIO ITOJIOBUHE IIPUHATOTO B IPOEKTHOM TOKYMEHTAIMH 1l1ara CBau.

TonmuHa TPYHTOLIEMEHTHOM 3aBEChbl, NIPUHMMaeMas B IIPOEKTHON JOKYMEHTAllWH,
orpenensercss GUIbTPAMOHHBIMU pacueTaMy U TpeboBaHusIMHU 7.23.

7.19 PaccTossHME MEXIy LEHTpaMH TIPYHTOLIEMEHTHBIX CBall 3aBeChl CJIENYET
npuHumarbk He 6onee 0,7-0,75 nuamerpa cBail MpU OJHOPSIIHOM WX PACIONOKEHUU U HE
6onee 0,85 nuamerpa cBail Mpu MHOTOpsAAHOM. B MpoeKkTHOW JAOKyMEHTalMd HEoOXOIUMO
IpeayCMaTpUBaTh TaKyl0 CETKY PACHOJIOXKEHHS TPYHTOLIEMEHTHBIX CBaif, yTo Obl 0OeCIeunTh
CIUIOIIHOCTh TPYHTOLIEMEHTHOT'O KaMHS 3aBECHI B IIJIaHE.

7.20 Texnonorust ycrtporcrBa IIdP3 n3 nepecekaromuxcsi I'PyHTOLIEMEHTHBIX CBaii,
BBIMOJIHAEMBIX 10 CTPYWHOM TEXHOJOIMH (TEXHOJOTHS TOJYy4eHHUs] TPYHTOLEMEHTHOIO
KOMITO3UTa M3JI0KeHa B 7.17), oTIMyYaeTcs OT JIAMUHAPHOW IIEMEHTAllUU TEeM, YTO MOJbeM
MOHUTOpa C OypOBOH KOJIOHHOH NpPOM3BOJIUTCS OIHOBPEMEHHO C €€ BpAIICHHUEM CO
ckopocThio 00b19HO 10-30 06/MMH. B 3aBHCMMOCTH OT THNA TpPYyHTa, TEXHOJIOIMYECKHX
napaMeTpoB CTpyHHOM nemeHTauuu (cM. 7.17), AuaMeTp TPYHTOLEMEHTHOW CBaM MOXKET
JnocTurath 2 M u 6osee. Jis MOBBIMIEHHUS] POYHOCTHBIX XapaKTEPUCTUK I'PYHTOLIEMEHTHBIX
CBall I0IyCKAETCsl UX apMUPOBAHUE.

Juamerp, mar rpyHTOLIEMEHTHBIX CBail, TEXHOJOTMYECKUE NApaMEeTPbl UX YCTPOMCTBA
ONpEAEAETCS MPOEKTHOM JOKYMEHTAIlME M KOPPEKTUPYETCS MO pe3yJabTaTaM OIBITHBIX
pador.
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7.21 MetogoM  CTpyWHOW  LIEMEHTAalMEl  TPYHTOB  JIOMYCKA€TCA  YCTPOMCTBO
TOPU30HTAIBHBIX MPOTUBOPMIBTPAIIMOHHBIX 3aBEC, IO3BOJSAIOIUX H30ekaTb MPUTOKA
MOJI3EMHBIX BOJI B OTKPBITHIE BRIPAOOTKH Uepe3 UX AHO, IIPHU 3TOM, IO MEPUMETPY BbIPAOOTKHU
HEO0OXOUMO MpeAyCMaTPpUBaTh KOHTYPHbBIE BOJIO3AIIMTHBIE MEPOTIPUSATHUS: BOJOMOHIKEHUE,
NpOTUBOGMIBTPAIMOHHBIE BEPTUKAIbHBIE 3aBechl M T.NM. [IpuMeHeHHe HaHHOTO MeTona
JIOJI’KHO OBITH IKOHOMUYECKH 0OOCHOBAHO.

7.22 [Ipu cooTBeTCTBYIOLIEM OOOCHOBAHMM B KauyeCTBE MPOTUBOGUIBTPALMOHHOIO
MaTepuaia 3aBec J0MYyCKAaeTCs MpeaycMaTpiuBaTh CHHTETUYECKYIO TICHKY, YKJIaIbIBAEMYIO U3
OTJICIbHBIX MOJOC C HU30BOW CTOPOHBI TPAHIICH.

B mpoekTe 3aBechl ¢ MPUMEHEHHUEM IUICHKHU CIIEyeT MNpeaycMaTpuBaTh TIPYHTOBBIH
3aIMOJIHUTENb, HE COJECPIKAIIUN BKIOYEHHUI C OCTPBIMH YIJIaMHU, U €r0 YKJIAJIKy C MPUHATHEM
Mep MPOTUB MOBPEKICHUS TIICHKH.

7.23 XKecTkue 3aBechbl M3 TBEPIACIOIIUX MATEPHANIOB JOJKHBI ObITh pAacCUUTaHbl Ha
YCUITUSL OT BO3JIEHCTBUS THIPOCTATUYECKOTO JAaBJICHUS KaK IUIMTA HAa YIIPYrOM OCHOBAaHUU C
U3MEHSIOIUMCS 10 ITyOnHe KO3 (OUIIMEHTOM MOCTENH.

7.24 B mpoeKTHOW NOKYMEHTallud HEOOXOAMMO YyKa3blBaTh OYEPEIHOCTh YCTPOWCTBA
CKBKMH, 3aXBaTOK, 3aXOJOK, I[pelycMaTpuBaThb KOHTPOJb KayecTBa MaTepHalioOB,
[PUTOTABIMBAEMBIX  PAcTBOPOB, CMeECEH, IMacT, KOHTPOJb BBINOJHIEMBIX  paboT,
MPAaBIWJIBHOCTH TE€OMETPUYECKUX pa3MepoB paszpabarbiBaeMOl TpaHuien (IIenu), ee
BEPTUKAIBHOCTH, a4 TaKXKe CIUIOMIHOCTH 3aBEChl M €€ CONpPSDKEHUS C BOAOYIIOPOM C
MPUMEHEHHEM KOMIUIEKCa Hepa3pylIaroiX METOA0B KOHTPOJS (reoPU3nYecKux) U Jpyrux
MeTOJIOB (BbIOypHuBaHHME O0Opa3lloB) B COOTBETCTBUM C HACTOSIIMM CBOJAOM MIPaBHI U
CIT45.13330.

7.25 [IpoTuBOGUIBTPAIIMOHHBIE CBOWMCTBA 3aBECHl OMPENENSIOTCS Ha OCHOBAaHHUU
JMAHHBIX HAOMIOJIEHUN 3a MbE30METPUUECKUMHU CKBOXHHAMU y BEpPXOBOW (HAMOpHOW) U
HU30BOM TpaHeil 3aBechl (7.6) W HcCCIeNOBAaHUEM BOJOMPOHUIIAEMOCTH  00pa3lloB,
BBIOYpHBaEMBIX U3 TEJA 3aBECHI.

HNHBbEeKITHOHHEBIE 3aBeChl

7.26 Jlns 3aKperieHus: TOPHBIX MOPOA U IMPUJAHUS UM BOAOHENPOHULIAEMOCTH CIIETYET
IpeycMaTpuBaTh YCTPONCTBO MHBEKIIMOHHBIX 3aBEC U JIOKAJIBHBIN TaMIIOHAX TOPHBIX OPOJ
Ha OT/IeJIbHBIX y4acTKax BbIpaOOTOK C IPUMEHEHHUEM IIeMEHTAllUHU, TIIMHU3ALUN, CMOJIN3aLuU
Y CWJINKATHU3aL1H.

7.27 NHBEKUMOHHBIE 3aBECHI CIEAYET NPEAYCMATPUBATh AJI 3aIUThl BEPTHKAJIbHBIX,
HAKJIOHHBIX M TOPU30HTAIBHBIX MOJ3EMHBIX BBIPAOOTOK OT MOJ3E€MHBIX BOJ C MOMOIIBIO
TaMIIOHAKa TOPHBIX I1OPOJ, BBIIIOJIHAEMOr0 B pEKMME MTPONUTKH IPYHTOBOI'O MacCcHBa.

[lpu HapnexameM OOOCHOBAHUHU JIOIMYCKAaeTCs IMpeAycMaTpuUBaTh HHBEKIIMOHHBIE
3aBechl (JMHEWHBIE M KOHTYPHbIE) Ul 3aIlUThl OT MOA3EMHBIX BOJ OTKPBITHIX TOPHBIX
BBIPaOOTOK.

B 3aBuCHMMOCTM OT TIe€OJOTMYECKMX M TUAPOTEOJIOTMYECKHUX YCIOBUHM 3aJIleraHus
BOJIOHOCHBIX IIOPOJ JOIYCKAeTCs NPOEKTUPOBATH MHBEKLMOHHBIE 3aBECHI B COYETAHUU C
3aBecaMH JIPyTruX TUIOB (TpaHIIEHHBIMU, CBATHBIMH U TIP.).

7.28 LlemMeHTalno0 (MHBEKLUUIO IEMEHTHBIX, TJIMHOIEMEHTHBIX W TJIHUHOLEMEHTHO-
NeCyaHbIX PaCTBOPOB Ha IIEeMEHTaX OOLIECTPOUTENFHOIO Ha3HAYEHNs ), KaK PaBUIIO, CIEAyeT
IIPUMEHATH JUIsl YCTPOMCTBA 3aBEC B CKAJIBHBIX U MOJIYCKAJIBHBIX TPEIIMHOBATBHIX MOPOJAX C
packpeiTueM TpemuH cBbime 0,1 MM, yaensHbIM BojomnoriouienueM 6oiee 0,01 /MR,
CBOOOJHBIX OT 3alOJHEHUS WM K€ 3alOJIHEHHBIX JIETKO TOJAIONIMMHUCS TPOMBIBKE
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BTOPUYHBIMUA MaTepHUaJIaMU, MPU JTCUCTBUTEIHHOM CKOPOCTH IBMXKCHHS IMOA3EMHBIX BOJ IO
tpemmHam He 6onee 2400 m/cyt. [Ipu Gonbiielt CKOPOCTH MMPUMEHEHUE IIEMEHTAITUU JTOJDKHO
OBITh 000CHOBaHO OMBITHBIM TyTeM. [Ipu mpoekTupoBanuu u ycrpoiictBe I1P3 crnocobom
[IEMEHTAIIMH B CKaJIbHBIX MOpoJax HeoOxoaumo cobmoaars TpedoBanus CII 23.13330 u [16].

Homyckaercst mpeaycMaTpuBaTh MPUMEHEHHE IIEMEHTAIlMd C  KMCIOJb30BaHUEM
IIEMEHTOB  OOIIECTPOMTEIHHOTO  HA3HAYCHHs] B  KPYMHOOOJOMOYHBIX, T'pPaBUKWHO-
TaJICYHUKOBBIX M TIECUYAHBIX BOJOHOCHBIX MOPOJax ¢ KOAI(DPUIMEHTOM (PUIbTpALIMK CBBIIIE
80 m/cyr. CeTka CKBaXHMH (IIar CKBaXHMH W KOJIMYECTBO PSJOB), CIOCOO IIEMEHTAllUU B
peKUME TPONUTKU (HUCXOIAIINN, BOCXOMSIINN, OJHOBPEMECHHBIN), BETMYUHA TTOTJIOMICHUS
pacTBOpa IpHU 3aJaHHOM JIaBJICHUMHM 3aKaykd Ha3HA4YaeTCs IPOCKTHOH OKyMEHTAIlueH C
yderoM TpeboBanuii 7.27, 7.37.

[lemeHTaMIO MECYaHBIX TPYHTOB ¢ Kodpduimentom ¢uaprpannuu ot 1 g0 80 m/cyT
JOTIYCKAeTCsl MPOU3BOJIUTh C TPUMEHEHHEM 0co00 BbicokoToHKoaucnepcHbix (OBT/)
[EMEHTOB (MUHEpalbHOE BsDKyllee Tuna «MUKpOLyp» pa3M4yHBIX MapoK) B pPEKUME
MPOMUTKA Yepe3 WHBEKTOPhl WU CKBAXHHBI. Pannyc TpyHTOIIEMEHTHON KOJIOHHBI MOCHE
3aKpeIUICHHs COCTaBIIAET, Kak nmpaBuiio, ot 0,3 10 0,8 m.

Ilementanuio mneckoB ¢ koddduuuentom ¢uaptpaunu ot 0,1 mo 80 m/cyr mroboit
CTEMEeHH BJIAKHOCTHU, CIEAYET MPOU3BOAUTH MO0 TEXHOJIOTUU BUOPOILIEMEHTAIINH (TIOTPYKEHUE
UHBEKTOpPA B TPYHT C MOMOIIBIO BHICOKOYACTOTHOIO BHOPOIOTpYXKaTels ¢ OJHOBPEMEHHBIM
HarHeTaHWEM 4Yepe3 Hero IIEMEHTHOrO pacTBOpa Ha IIEMEHTE OOIIECTPOUTEIHHOTO
Ha3HayeHus1). Paanyc TrpyHTOLIEMEHTHOM KOJIOHHBI, 00pasyroleiics npyu BHOPOLIEMEHTAIUH,
COCTaBIISIET, Kak mmpaBuiio, 0,15-0,4 m.

B nmpoekTHON nokymeHTauuu Juis  LeMeHtauuu ¢ npumeHeHuem OBTJ wu
BUOPOIIEMEHTAIMM TIPU  OJHOPSIHOM M MHOTOPSIHOM  PACIHOJOKEHUU HHBEKTOPOB
(CKBaXXHMH), pAcCTOSHHE MEXIy HX IEHTpaMU CIeAyeT Ha3HayaTh C T[OHUXAOIINM
kodpPuunentom 0,6 (ko3puLMeHT BbIpaBHUBAHMS MaccHBa) OT MPHHATOTO JHAMETpa
pacmpocTpaHeHHsl CyclieH3uH (pacTBOpa) TpH 3aKpelUieHMH TOpHbIX Topon. [lpu
MHOTOPSTHOM PAaCIOJIOKEHUN UHBEKTOPOB HEOOXOAMMO IMpeaycMaTpUBaTh TaKylH CETKY HUX
pacmoIokeHusl, YTOObl 00eCMeUUTh CIUIONIHOCTh TPYHTOIIEMEHTHOTO KOMITO3UTa 3aBEChl KaK
B IUUIaHe, Tak W Mo riybune. Pammyc 3akperuieHHs 3aBUCUT OT COCTaBa CYCICH3UH,
KOHCTPYKIIUM UHBEKTOPA, TPAHYIOMETPUYECKOTO COCTAaBa 3aKPEIUIIEMOT0 MeCKa U J1aBIICHUS
WHBEKIIHH.

Jns moxgbopa cocTaBa WHBEIHPYEMOH CYCHEH3WHU, AABICHUS 3aKauKd, YTOYHEHHS
rabapuToB TMOJTy4aeMOW TPYHTOLIEMEHTHOM KOJOHHBI (OI€HKAa MPOHUIIAEMOCTH TOPHBIX
MOPO/1), OTNIPeIeTICH s MPOYHOCTH U BOJOHETIPOHUIIAEMOCTH TPYHTOIIEMEHTHOT'O KOMITO3UTA U
JIPYTUX TTapaMeTPOB HEOOXOIUMO, KaK MPABUIIO, OPTAHH30BBIBATH OTBITHBIC YYACTKHU.

7.29 [Ipu mpOEKTUPOBAHUU IIEMEHTAIIMU TOPHBIX TOPOJI BEIOOP criocoba (HUCXOISIIHM,
BOCXOJIAILIMKA, OJHOBPEMEHHBIN), COCTaBa M KOHCHUCTEHLIMM IIEMEHTHOTO pacTBOpa
(cycrieH3um), o0ObeMa W JaBJICHUs 3aKayKd, BETUYHHBI «OTKa3a», CIEIyeT MPOU3BOAUTH B
3aBUCMMOCTM OT Ha3HAYEHUS WHBEKIMOHHON 3aBEChbl, COCTOSHHMS M HH)XXEHEPHO-
re0JIOTMUYECKUX CBOMCTB 3aKPEIISIEMBIX MOPOJ, UX TPEUIMHOBATOCTH M 3aKAPCTOBAHHOCTH,
JNEHUCTBUTENHHON CKOPOCTH (PHIIBTpAIMK TMOA3EMHBIX BOJ, KoddduineHta (QuibTpamnuu, a
TaKK€ XUMHUECKOT'O COCTaBa MOA3€MHBIX BO/I.

7.30 Inss  mpuUroTOBIIEHHMS LEMEHTHBIX PAacTBOPOB  CIEAyeT MpelycMaTpuBaTh
nopTianaieMedT Mapku 400 u Beime. JlomyckaeTcss MCHONB30BaHUE CYIb(HaTOCTONKOTO
LEMEHTa, NUIAKOMOPTIAHALIEMEHTa M TaMIOHAXKHOrO MopTiaHaueMeHnrta. [lpum Hamuuum
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arpecCUBHBIX BOJ CIEAyeT MpedyCMaTpuBaTh IIEMEHThl, CTOWKHE I10 OTHOLIECHUIO K
MIO3€MHBIM BOJAM.

Oco60 BeicokoToHKOuctiepcHbie (OBT/]) MunepansHOe BspKyiee Tumna «MHUKPOITyp»
Pa3IMYHBIX MApOK WM MX aHAJOTH CIEAYyeT MPUMEHSTDH /IS BBINOJIHEHUS CHelU(PUUIECKUX
[IEMEHTAIIMOHHBIX pa0OT yKa3aHHBIX B 7.28.

7.31 I'munu3anuo (MHBEKIIUIO TJIMHOCUJTMKATHBIX pPacTBOpPOB) cienyer
IpeaycMaTpuBaTh B CiydasX, KOrja IEMEHTalus HEIKOHOMHYHA WIM HEHAJeKHa Hu3-3a
HAJIMYUs arpECCUBHBIX BO/I, CIIOCOOHBIX KOPPOAUPOBATH LIEMEHT.

7.32 Cmonm3anuio  (MHBEKIMIO BOJHBIX  PAacTBOPOB CHHTETHYECKUX CMOJ C
OTBEpIUTENIEM Yepe3 UHbEKTOPHI WM CKBAXHHBI) CIIEYeT MpeycMaTpUBaTh sl yCTPOIlCcTBa
3aBeC B IIECYAHBIX Topoaax ¢ kodddurmentamu prnbrpanun 0,2—50 m/cyT.

7.33 Cunukatuzauuio  (OAHO- H  JIBYXPACTBOPHYIO  CHJIMKATH3AIMIO)  CIEAyeT
npeaycMaTpuBaTh I YCTPOMCTBa 3aBec B ImecuaHblx nopojax. [Ipm stom B meckax c
koddunmentamu unpTpanuu 2—-80 M/CyT cienyeT MNpeaycMaTpuBaTh IBYXPACTBOPHYIO
CUJIMKATHU3ALMIO: [M00YEPEAHOE HArHETaHUE B IOPbI TOPHBIX MOPOJ PACTBOPOB HA OCHOBE
CUJIMKaTa HaTpUs M OTBEPAUTEINS (XJIOPUCTOTO Kajiblus, opToPochopHO KUCIOTH U 1p.). B
NBUIEBATBIX M MENKUX Meckax ¢ kodddumumentom duuptpannu 0,5-2,0 M/cyT cremyer
[peaycMaTpUBaTh OAHOPACTBOPHYIO CHJIMKAaTU3ALMI — HWHBEKIHUIO OJHOr0 pacTBOpa
CUJIMKaTa HaTpus ¢ A00aBKoil (ochopHON WM KpeMHEPTOPUCTO-BOJAOPOIHON KHUCIOTHI.
Paguyc 3akperieHHOro cMoiu3alnuel WM CUIMKaTHU3aluei MaccuBa (KOJIOHHBI) MECUaHBIX
TOPHBIX MOPOJIAX COCTABIISIET, KaK mpasuiio, oT 0,3 1o 1 m.

7.34 JlomyckaeTcs MpeaycMaTpuBaTh KOMOMHHMPOBAaHHOE NPUMEHEHHUE IEeMEHTAIIHH,
TIMHU3ALMY, CMOJIU3ALNN U CUIIMKATU3ALNH.

7.351lpu OTCYTCTBUHM CHELHAIbHBIX SKCHEPUMEHTAIbHBIX JAHHBIX KPUTUYECKUM
rpaiueHT Hanopa /., B UHbEKIIMOHHOHN 3aBece JOMYCKAETCS NPUHUMATh COTJIACHO YKa3aHWI
CII 23.13330 B 3aBUCMMOCTH OT THIIA BMEIIAIOIIETO 33aBECY HECKAJIBHOIO TIPyHTa, a I
3aKpeIUIsiEMbIX LIEMEHTAlMel CKaJIbHBIX W MOJIYCKAJIbHBIX MOpPOAaX — B 3aBUCUMOCTH OT
BEJIMYMHBI YAEJIBHOTO BOJOIOIJIONICHUSI B TMpEAeNax 3aBeChl Ha3HAYaeMOW MPOEKTHOU
JIOKYMEHTalUEH.

7.36 Boibop paccTosiHusS MeXAy CKBaXMHAMU (IIar CKBaXHH M KOJHMYECTBO PSIOB)
WHBEKIIMOHHOW 3aBECHI CIEeAyeT MPOU3BOIUTH M3 YCIOBUS OOECHEUEHHUs €€ CIIOITHOCTU U
YCTaHOBJICHHOTO TMPOEKTHOW JOKyMeHTanued koddduiuenta ¢GuibTpauu 3aBeCHI,
MPOEKTUPYEMOM B HECKaJbHBIX TOPHBIX MOPOAAX, U OMPEENIIeMbIM UCIBITAHUEM 00pa3IoB
3aKpeIIEHHOTO0 TPYHTA MPH MPOBEICHHUH OMBITHBIX PaboT (MOJEBBIX WIH JTa0OPATOPHBIX).
[Tpu ycTpolicTBe MHBEKIIMOHHON 3aBEChl B CKaJbHBIX MOpOJaxX KOA(PGUIMEHT (QHUIbTpauu
onpexensercs cornacHo CII 23.13330 B 3aBUCMMOCTH OT JOIYCTUMOW BEJIMUYUHBI YAEIBHOTO
BOJIOTIOTJIOLIEHUS Ha3HayaeMou MIPOEKTHOMN JIOKYMEHTAIUEN. Tonmmua
MPOTUBODUIBTPAIIMOHHON 3aBeChl JOJDKHA O0eCleurBaTh HEMPEBBIIICHHE KPUTUYECKOTO
rpagueHTa Halopa, ONpeAesSIoniero GIbTPAMOHHYIO MPOYHOCTh CAMO 3aBECHI.

OntuManbHOE PACCTOSIHUE MEXIY CKBOKMHAMM, KaK IMPaBUIIO, CIEIYET ONpeesaTh Ha
OCHOBaHUHU OMBITHBIX pPaboT. [Ipu OTCYTCTBHHM ONBITHBIX J@HHBIX PACCTOSHUE MEXKIY
CKBQ)XMHAMU JIOMYCKAETCsl ONpPENEeNsATh MCXOJs M3 BEJIMYMHBI paJnyca pacrnpoCTpaHEHUs
UHBEIHPYEMOTO PacTBOPA 7, BEIYUCISIEMOTO 10 (hopmyie

(4)
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IJIC ¢ — PACXOJ PACTBOPA, HATHETACMOTO B CKBAKHHY, M°/d;
{ — IPOJIOJKUTENLHOCTh HarHETaHUS PAacTBOPa B CKBAXKUHY, Y;
hi, — TONILIMHA CJIOS 3aKPEIUISIEMOr0 TPYHTa, M;
0, — KOO (HULUEHT HEPaBHOMEPHOCTH PACIPOCTPAHEHHs] TPEIIMH U TOp B TOPHOM
MOpOJIE;

e — K03 (UIUEHT MOPUCTOCTH TOPHBIX MOPOJI.

Paguyc pacnpocTpaHeHHs UHBELIMPYEMOTO PAacTBOpPA, MOIYYEHHBIH 1o Qopmyne (4),
HEO0OXOIUMO YTOUHSITH IPU MPOBEACHUU OMBITHO-IIPOU3BOICTBEHHBIX PaldOT.

[Ilar UHBEKTOPOB B Psiy Ha3HAYaETCS B 3aBUCUMOCTU OT pajinyca UHBEKUUU 7, (4) U,
Kak MMpaBujo, CIeyeT IPUHUMATh paBHbIM 1,737, , a paccTosiHUE MEXAY psaaamMu 1,57;,.

7.37 Ilpyu TpOEKTHUPOBAHMKM WHBEKIIMOHHOW 3aBEChl CIIEAyeT YCTaHABIMBAThb CIIOCOO
HArHeTaHus pacTBOpa (HUCXOISIINIA, BOCXOIAIINM, OJTHOBPEMEHHBIH ), 04epeAHOCTh 3a0UBKHU
(3a1aBNMBaHNsA) HMHBEKTOPOB WM OypeHHs] CKBaKHUH, pa3Mep 3axXOAKd (30HBI) WpH
HAarHeTaHWU PACTBOPA, MOCIEIOBATEIBHOCTh HHBELUPOBAHUS B PSAAY (B psilax) MO METOAY
nocneaoBarenbHOro cOnmkenus. CKBaXUHBI TMEPBOMl ouepenu CleayeT pacrojarath Ha
pPacCTOSHUY, MCKIIOYAIOIIEM UX THUIPABIMYECKYIO CBSI3b MO MOpPaM U TPELIMHAM TPYyHTa B
mpolecce HarHeTaHus pacTBopa (BbIOMBAaHHME pPAcTBOpPa B CMEXKHBIE HHBEKTOPHI HWIIU
CKBOKMHBI) U TPUHHMAEMOM, KaK MpPaBUJIO, HE MEHEE YJIBOCHHOTO PACCTOSHHUSI MEXIY
CKBOKMHAMU. B HEOZHOPOIHBIX MO MPOHUIAEMOCTH TOPHBIX IMOPOJaxX cioi ¢ Oosblieit
MPOHUIIAEMOCTBIO  CIEAyeT 3aKpelisiTh B TMEpByl0 odepedb. llociaenoBaTelbHOCTh
WHBEKIIMOHHBIX PAa0OT MPU XMMHUYECKOM 3aKPEIUICHUH OOBOJHEHHBIX MECYaHBIX TPYHTOB
JOJKHA OOecCreurBaTh rapaHTUPOBAHHOE BBITECHEHHE MOA3EMHBIX BOJ| U3 3aKPEILIIEMOr0O
o0bemMa TPYHTOBOI'O MAacCHMBa HarHeTaeMbIMU peareHTaMH. 3alleMJICHHE TMOJ3EMHBIX BOJ B
3aKperIieMOM MacCUBE HE JIOMYCKaeTCsl.

[Tpu ycTpoiicTBe 3aBechl B 3aKapCTOBAHHBIX CKAJIbHBIX TPYHTaX CIEAYeT MPOU3BOAUTH
MpeIBapUTENbHYIO IIEMEHTALMI0 ISl JIOKaJM3alliu 3aKperuisieMoro MaccuBa (co3gaHue
3alMTHOTO Oapbepa) MPOTHUB BBIXOJA PAacTBOpa 3a KOHTYp MaccuBa. Harneranue pacTtBopa
cleayeT MPOU3BOAUTH Yepe3 KaKIylH CKBaXHUHY JO «OTKazay. [IpoTuBOGUIBTpallMOHHBIE
CBOMCTBa 3aBeChl MPOBEPSIOTCS THJPABIMYECKUM OMPOOOBAaHUEM, TeOPUINYECKUMU
MeTOoJIlaMu U TpeboBaHusAMHU 7.6.

Harneranue peareHTOB B TOpPHbBIE TOPOJBI IPU CUIUKATU3AIIMA U CMOJIHM3AIUH, a TAKXKe
Opy  IEMEHTAllUU KPYMHOOOIOMOYHBIX TPYHTOB M TPABEIHMCTHIX TECKOB, CIEAyeT
MPOU3BOJIUTL TOJ TPUTPY3KOH, B KadyecTBE KOTOPOW HCHOJB3YIOTCS 3ajierarolue HaJ
00J7aCThI0 MHBEKIIUS TOPHBIE MOPOIBI WIIH CIIEIUATBHO YI0KEHHbIE OETOHHBIC TUTUTHI.

[Tpu ycTpoiicTBe HHBEKIIMOHHBIX 3aBEC CIEIyeT KOHTPOJIMPOBATh HAKJIOH MHBEKTOPOB
(CKBaXXHMH), pa3Mephl 3aKPEIUIIEMOr0 MacCHBa TOPHBIX TOPO/I, CIIOUIHOCTh, OJHOPOTHOCTD
3aBeChl, MPOTUBO(DUIBTPAIIMOHHBIE CBOWCTBA, a B HEOOXOJUMBIX CIy4asX MPOYHOCTH
3aKpEeTIEHHOTO TPYHTA (KOMIIO3UTA) 3aBECHI.

7.38 YCTpoilCTBO HHBEKIIMOHHBIX 3aBEC CIEAYET MpeaycCMaTpUBaTh C MOBEPXHOCTH WU
U3 TOPHBIX BBIPAOOTOK.

7.39 HanpaBnenue (yroy HakJiOHa) CKBaKUH CIEAYET 3a/1aBaTh C yYETOM IEpeceUCHHUs
HAauOOJBIIET0 4YHCla MOPEeoONaJarolIMX  BOJAOMPOBOMSIIMX TPEHIMH W KOHTaKTOB
HaIUIaCTOBaHUU.

7.40 lnametpsl OypOBBIX CKB&KMH IpHU BBIOpaHHOM criocobe OypeHus cleayer
Ha3Ha4YaTh B COOTBETCTBUU C MX TTyOMHOH, COCTaBOM U CTPOEHUEM MPOXOIUMBIX MOPO, a
TaKkKe C y4eToM oOecmedeHus TPOMycKa TpeOyeMbIX pPacXoIOB BOJbl M HArHETAEMBIX
pacTBOPOB.
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JrameTpsl CKBa)KMH JIONYCKAETCsl Ha3HayaTh B npenaenax 42—91 mm, a npu 3anojJHEHUU
KPYITHBIX TIOJIOCTEM M MyCTOT BSA3KUMH pacTBopamu — 91-110 mm.

7.41 B mecuaHbIx mopojax BMECTO OypeHUs CKBaXHH JOIyCKaeTcs MpeaycMaTpuBaTh
3a0uBKY (3a7aBiuBaHKE) MNEPPOPUPOBAHHBIX HHBEKTOPOB PAa3IMYHON KOHCTPYKIMH C
npeaenbHor TiyOuHON morpyxkeHus g0 12—15 m. IlorpykeHne MHBEKTOPOB Ha OOJBIIYIO
IyOuHY clelyeT mpelycMaTpuBaTh B IPOOYPEHHbIE CKBAYKUHHBI.

7.42 [1pu NpOEKTUPOBAHUU MHBEKIIMOHHBIX 3aBEC COCTAaB M JABJIEHHWE WHBEIUPYEMbIX
pPacTBOPOB, pa3Mepbl 3aKPEINICHHOW KOJIOHHBI (OLIEHKAa MPOHUIIAEMOCTH TOPHBIX MOPOJ), KaK
MpaBWJIO, CJIEAyeT YCTaHaBIUBaTh MO JaHHBIM OMNBITHBIX paboT. Ilpu ux orcyrcTBUM
JIOTIYCKAeTCsl yCTaHABIMBAaTh [aBJICHHE Ha OCHOBAHMM JAHHBIX BBIMOJIHEHHSI 3aBeC B
AQHAJIOTMYHBIX YCIOBUSIX.

B npoekTHO AOKyMEHTalMH CleayeT MpeaycMaTpuBaTh HEOOXOIUMbIE MEPONPUITUS
JUISL TIPEIOTBPAIICHHUS] MPOPHIBOB HArHETAEMBIX PACTBOPOB Ha MOBEPXHOCTh 3€MIIM WU B
TrOpHBIE BbIpaOOTKHU (cM. 7.37).

7.43 B TmpoeKkTHON JOKYMEHTAlMu CjelyeT MpeaycMaTpuBaTh OIEpaIlMOHHBIH,
MPUEMOYHBIN, BEIOOPOUHBIN U ApYyrue BUABI KOHTPOJIA 3a mpolieccamu ycrpoiicta [1D3, 3a
ee pa3MepaMu, CIUIOIIHOCTBIO M XapaKTepUCTUKaMU MaTepuaja Tejla 3aBEChl, KOTOpPbIE
HEOOXOUMO OCYIIECTBIIATh HEPa3pyIIAIUMU (Te0OPU3NIECKUMHU) METOAaMH, B COUETaHUU
C BCKPBITHEM KOHTPOJBHBIX IIyphoB, BBIOypHBAaHHEM OOpa3lOB U3 3aKPEILIEHHOTO
TPYHTOBOTO MaccHuBa (KOMIIO3MTa) Tella 3aBechl Ui JalbHEHIEro HUCCIeIOBaHMUs B
71a00paTOPHBIX YCIOBHUSX, a TaK e 3a IMOJIOKEHHEM YpPOBHS IMOJ3EMHBIX BOJ Iepea U 3a
3aBecOil Ha OCHOBAHUHU JaHHBIX HAOIIOACHUM 32 Mbe30METPHUUECKUMHU CKBaKUHAMU (1. 7.6).

[TpoTuBOGUIBTPAIIMOHHBIE CBOWCTBA 3aKPEIUICHHBIX TAMIIOHAXKEM HECKaJbHBIX H
CKaJIbHBIX TOPHBIX MOPOJ MHBEKIIMOHHOM 3aBeChl (KOd(DPUIHEHT QUIBTPAIH), JOMYCKACTCS
OTpEeAeNATh THUIPABINYECKUM ONPOOOBAHHEM 4Yepe3 KOHTPOJbHBIE CKBAXHHBI B
coorBerctBuM ¢ CI123.13330m ¢ ydyerom [16] mo ynenbHOMY BOAONOITIOUIEHHIO Tela
3aBEChl, CUUTAs 3aKPEIUICHHBI MAaCCUB HECKAJIbHBIX T'OPHBIX MOPOJ CKaJIbHBIMH TOPHBIMH
MIOPOJIAMH.

JIbonopoaHbie 3aBechl (OrpaxIeHus )

7.44 JIpnonopoAHbIE 3aBECHI, BBIMOIHIEMBIE IyTEM HCKYCCTBEHHOTO 3aMOpaKUBAHMS
TOPHBIX TOPOJ, CIEAyeT MpeayCcMaTpuBaTh IS 3allUThl TOJ3EMHBIX (BEPTHUKAIBHBIX,
TOPU30HTANBHBIX U HAKJIOHHBIX) TOPHBIX BHIPAOOTOK B MEPUOJ UX MPOXOIKU B HECKATHHBIX
HEYCTOMYMBBIX U TPEHIMHOBATHIX CKAJIbHBIX BOJIOHOCHBIX TOPHBIX MOPOIAX.

[Ipu HagmexameM OOOCHOBAaHUHM JIOMYCKAeTCs MPEeAycMaTpUBaTh IMPUMEHEHHE
JBAOMIOPOIHBIX 3aBEC ISl 3AIIUTHI OTKPBITHIX BEIPA0OTOK Ha MEPUOJ Pa3padOTKH.

7.45 I'panuibl MPUMEHUMOCTUA 3aMOPAXXUBAHUSI TOPHBIX TOPOJ CIEAYET OINpPEHENITh
pacueToM B 3aBHUCHMOCTH OT CKOPOCTH (pUIbTpamnuu, TeMIepaTypbl U CTENeHU
MUHEpAIN3aLHUH TOJ3EMHBIX BOJ U TEXHOJIOTUU 3aMOPAKUBAHUS.

7.46 JIbnonopoIHbIE 3aBEChl JOJDKHBI OBITh MOJHOCTHIO 3aMKHYTBIMU TPH TPOXOJIKE
CTBOJIOB TO/I3€MHBIX BBIPAOOTOK. JIJis 3aIIUTHI OTKPBITHIX BBHIPAOOTOK JIBOMIOPOIHBIE 3aBECHI
MOTYT OBITH 3aMKHYTHIE (7151 HEOOIBIIUX Pa3MEPOB KOTIOBAHOB), INHEHHBIC UITU KOHTYPHbBIE
HE3aMKHYTBIC. 3aBeca JOJKHA 3ariayOlsaThCsA B YCTOWYHMBBIC BOJOYIOPHBIC TIOPOIBI HE MEHEE
YyeM Ha 3 M.

7.47 TonmuHy JbA0TIOPOJHOM 3aBECHI CIAEAYET ONPEEIATh CTATHYECKUMHU PacueTaMH B
3aBUCHMOCTH OT €€ Ha3HaueHUs, (JOPMBI U pa3MepoOB BBIPAOOTKHU B IJIaHE, TTYOUHBI, a TAKKE
MPOYHOCTHBIX XapaKTEPUCTUK 3aMOPOKEHHBIX MTOPOJI.
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7.48 TeMneparypy JbJIONIOPOJHOM 3aBEChl U PACCTOSHUE MEXKIY 3aMOPAKUBAIOIIUMU
CKBOKMHAMU CIIEAyeT yCTaHABIMBAThb HAa OCHOBAHWM OIBITHBIX NaHHBIX. [Ipu OTCyTCTBUUM
OTIBITHBIX JIAHHBIX JIOMYCKAEeTCsl IPUHUMATD:

CPEIHIOI TeMIIepaTypy JbAONOPOIHOM 3aBechl — B npezaenax 30—40 % rtemmepaTypsl
XOJIOJIOHOCUTEISI, HUPKYIUPYIOIIETO B 3aMOPAKUBAIOIINUX KOJIOHKAX;

paccTosiHuE MeXAy 3aMOPaKUBAIOIIUMHU CKBRXKMHAMU TPU  OAHOPSAHOM  HUX
pacnosoxeHuu — B npenenax 1-1,5 M, Mexay psgaMu PU MHOTOPSTHOM PACIONIOKEHUU — B
npeaenax 2—3 m.

7.49 MOIHOCTh XOJOJUIBHON YCTAHOBKM CJEAYET ONPENENATh TEIIOTEXHUYECKHUMH
pacueTamu B 3aBUCUMOCTHU OT MMPOEKTHOT'O 00BeMa JIbJOTIOPOTHOM 3aBECHI.

7.50 Ins  HaOmromeHWsT 3a TPOILECCOM  3aMOPAXKHBAHUSA — CJICAYeT YCTpauBaTh
KOHTPOJIbHBIE CKBAKMHBI — THJIPOTEOJIOTHYECKHE M TepMoMeTpuueckue. B mpoekTHoi
JOKYMEHTAIMH ClIeyeT IpeaycMaTpuBaTh MPOrpaMMy MOHMTOPHHIA, BKIIOYAIOIIYIO B ce0s
MEPONPUITHS 110 KOHTPOIIIO 32 TEMIIEPATypOil U ypOBHEM IMOA3EMHBIX BOJI, TEMIIEpaTypoi
XOJIOJIOHOCUTEIISI, TEMIIEPaTypoil TOPHBIX MOPOJ, a TaKKe CIUIOIIHOCTBIO M TOJIIUHOMN
JBAOMIOPOIHON 3aBECHI U T.II.

7.51 [Ipy mpOEKTUPOBAHUU JIHJIOTIOPOJHBIX 3aBEC KPOME HACTOSIIErO CBOJA IMPaBHII
HeoOxoaumo cobmoaath TpedoBanus CII 45.13330, CIT 69.13330 u yuutsiBats [17].

8 PeryiupoBanne noBepXHOCTHOIO CTOKA, BOJ0OTBO/

8.1 [Ipu perynupoBaHuM MOBEPXHOCTHOI'O CTOKA CIIEAYET MIPENyCMaTPUBATh:

OTBOJI BOJBI C KAapbEpHBIX M II0 BO3MOXHOCTH C INAXTHBIX IOJE€H BOJOTOKOB M
BOJIOEMOB;

OTpaXkJCHUE KapbePHBIX U IIAXTHBIX MOJIEH OT MOIAJIaHUsI B HUX BOJBI C MPUJIETAFOLIEH
TEPPUTOPUH;

UCKJIIOYEHHE WM COKpallleHue WH(PUIbTpAllMU NOBEPXHOCTHBIX BOJI B TOPHBIE MOPO/IbI
B 30HE BJIMSIHUS BOJOIOHU3UTENIBHBIX CUCTEM U BOJIOOTIMBA U3 TOPHBIX BBIPAOOTOK, a TaKkKe
0OJBIIMX CKOIJIEHWI BOABI B NOHMKEHHBIX YYacTKax penbeda B Mpeaenax IIaxTHBIX
(KapbepHBIX) MOJIEH, B TOM YHCIIE B MYJIb/IaX CIBH)KEHUS 3€MHOI TOBEPXHOCTH;

IJIJAHUPOBKY IOBEPXHOCTH TEPPUTOPHM MECTOPOXKIACHUSA C 3ACBIIKOW 03€p, OBPAros,
KapCTOBBIX BOPOHOK M APYTUX 3alaguH JUIsl MPeIOTBPALLEHUS CKAaINIMBaHUs aTMOC(HEpHBIX
OCaJKOB B €CTECTBEHHBIX BIQJMHAX, YCTPONCTBO Ha IIOBEPXHOCTH HEOOXOIUMOI
BOJIOCTOYHO-I0K/IEBOM CE€TH €O COpPOCOM JOXKJIEBBIX BOJ B BOJOTOKM 3a IpeAeIaMu
TEPPUTOPUU MECTOPOKIACHUS;

NpPEJOTBPALIEHHE pa3pylleHuss OOpTOB Kapbepa (pa3pe3a) U HapylUIeHHs B HEM
HOPMAJIbHOIO  BEACHUS OKCIUIyaTallUOHHBIX pabOT MOBEPXHOCTHBIMH  BOJAMH U3
aTMOC(epHBIX 0CAJIKOB, BBINAIAIOIINX HEMOCPEACTBEHHO Ha IUIOIIA b OTKPHITON BHIPAOOTKH,
MOTEPh TEXHOJIOTMYECKUX BOJ U JIp.

8.2 B mpOeKTHON NOKYMEHTAIIMU CHUCTEMBI PETYINPOBAHUS IOBEPXHOCTHOIO CTOKAa B
3aBUCUMOCTH OT MECTHBIX YCJIOBHH cCleAyeT MNpelycMaTpyuBaTb HAaropHbIE KaHaBBHI,
orpakjaroniye AamObl, MIIOTHHBI, BOAOCTOKM U BOJ03a00pHI, CHPSIMIEHWE U OTBOJ pEK B
HOBOE€ pYCJIO, NPOTHBOQWIBTPALMOHHYIO H3OJIALUI0 pycel B Ipejenax HIaXTHOro
(kapbepHOT0) MOJIS U Ha MPUJIETAIOIIeH TEPPUTOPUH, a TAK)KE BOJOCTOKH, COPOCHBIE TUHUU U
BOJIOCOOPHHUKHU B OTKPBITBHIX BBIpaOOTKaX, 00€CIEeYNBAIONINE COBMECTHO C MPOEKTHUPYEMBIMU
MEPONPUITHSIMH TIO 3aIIUTE OT MOA3EMHBIX BOJ OXpPaHy FOPHBIX BHIPAOOTOK OT BHE3AIMHBIX
MIPOPBIBOB BOJIbI U HEJAOMYCTUMBIX MPUTOKOB U3 BOJHBIX OOBEKTOB U B TO K€ BPEMs OXpaHy
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BOJHBIX OOBEKTOB, MMEIOIIHUX HAPOJIHOXO3SMCTBEHHOE 3HAUEHHUE, OT BPEAHOIO BIHSHHS
TOPHBIX BBIPAOOTOK.

8.3 OGecrneueHHOCTh PACUYETHBIX THAPOJIOT0-METEOPOIIOrHUECKUX XapAaKTEPUCTUK ISt
MPOEKTUPOBAHUSI TUAPOTEXHUYECKUX COOPYKEHUI CHCTEM 3alUThI JOHKHA YCTaHABIUBATHCS
OpraHu3aiueil, yrBepkaaroniei TeXHHIeCcKoe 3a/laHue.

8.4 OTKa3 OT 3alIUTHI MOA3EMHBIX TOPHBIX BHIPAOOTOK OT MOBEPXHOCTHBIX BOJ JOJKEH
ObITh 000CHOBaH, B ToM uucie pasneaom OBOC, pa3pabGoTaHHBIM B COCTaBE MPOCKTHOU
JIOKYMEHTAIINH.

8.5 [Ipy mpoeKTUpOBaHUU JOKIEBOM CETH B IpejesiaXx HArOpHbBIX KaHaB KapbepHOIo
WIM LIAXTHOTO TOJSI MPUTOK JIOKIEBBIX BOJ CIIEAYET OMpPENEsTh [0 METOAY MpeleiabHBIX
uHTeHCUBHOCTEH. [lepro; 0IHOKPATHOTO MPEBBINICHUSI PACUETHOM MHTEHCUBHOCTH OIS
cleayeT MPUHUMATh, Kak MPaBUIIO, PaBHBIM 5 rojam, Ay 0co00 OTBETCTBEHHBIX OOBEKTOB
WIM OINAaCHBIX B OTHOIICHWU YCTOHYMBOCTH OOPTOB BBIPAOOTOK (B Cllydasix CHEIHAIbHO
OTOBOPEHHBIX B 3aJ]aHUH Ha MpoekTupoBanue) — 10 romam.

Haropnble kaHaBbI clielyeT MPOSKTUPOBAThH U3 pacueTa Ha MaKCUMAaIIbHBIHM MaBOJKOBBIM
pacxon 06ecre4eHHOCTRIO 5 %o.

KaprepHbie BOJOCOOPHUKHM WM HACOCHBIE CTAHIIMU CIEAYET MPOSKTUPOBATH MCXOIS U3
00I1Iero MpuUTOKa K Kapbepy, OMpeIesieMOoro Mo CyTOYHOMY CJIOK0 OCAJIKOB, C TIEPUOIOM €ro
OJIHOKPATHOT'O MIPEBBIIICHHUS], KaK MPaBUIIO:

JUTSL KapbePHBIX BOJIOCOOPHUKOB — 5 JIET,

Jl51st 0co00 OTBETCTBEHHBIX OOBEKTOB (B ClIydasix, ClielUaibHO OTOBOPEHHBIX B 33aJlaHUU
Ha MPOEKTUPOBAHUE) — AJIs1 KAPhEPHBIX BOJOCOOPHUKOB — 10 JeT.

[Tonayy HacOCHOW yCTAaHOBKH KapbhbepHOTO BOJOOTJIMBA CIEIYET ONPEAEATh MPOSKTOM
C YYeTOM BpEMEHU OTKAuKH W3 BOJOCOOPHUKOB (WM OOBEMOB TMOATOIUICHHS) TOCTE
OKOHYAHUS PACYETHOTO JTOMK/IS.

8.6 [lomyckaemble CKOPOCTH BOJBI B BOJOCTOKAX CIEAyeT Ha3HA4YaTh B 3aBUCUMOCTHU OT
MaTepuanga KOHCTPYKLIMH BOJOCTOKAa TMPU MAKCUMAIbHOM TaBOJKOBOM  pPacxoje
00ecreyeHHOCThI0 5 Y.

JloTku Ha OTKOCax cieayeT MPOECKTHPOBATh MPSIMOYTOJIBHOTO, TPAMelen1aJbHOT0 UITU
MOJYKPYTJIOTO CEYEHUSI C KPEIUICHUEM, UCKITIOYAIOIIUM BO3MOKHOCTh X Pa3MbIBa TUBHSIMU C
00ecreyeHHOCThI0 5 %.

KaHnaBbl, ucnonbp3yembie B KaueCTBE TPAHIIEHHOTO ApeHaXa, CIeayeT IPOEKTUPOBATH C
MOJIOTUMU OTKOCaMU 0e€3 KpeIJIeHHs] WU C KPEIUICHHEM OTKOCOB BOJONPOHUIIAEMBIM
MatepHaioM (meppoprpoBaHHBIE XKeIe300€TOHHBIE IITUTHI, KAMEHHasi HA0pocKa U T.I1.).

Ha kapbepHBIX cbhe3llax U CIIyCKax CleayeT MpeaycMaTpuBaTh JIOTKU-TIEPEXBATUYUKU
cToka. HMx criemyer mepeKphIBaTh CTAIBHBIMH pEIIETKAMH, JOMMYCKAIOUUMHU TPOE3]
TpaHCIOPTA.

8.7 Becb kapbepHBINi CTOK JODKEH OBITH yAaleH 3a Mpelensl Kaphepa (paspesa) ¢
MOMOIIBIO BOJOOT/IHMBA (CM. paszzaen 6). Ecnu ycnoBus penbeda Mo3BOISAIOT, KAPhEPHBIA CTOK
WM 4acTh €T0 CJIeIyeT OTBOJUTH CAMOTEKOM K MecTaM cOpoca PYJHHUYHBIX BOJ.

8.8 BHekapbepHble H  BHEIIAXTHBIE BOJOOTBOMSINNME YCTPOWCTBA JIOMyCKaeTCs
BBITIOJHSATH B BUJIE OTKPBITHIX KaHaB, JIOTKOB, OE3HAMOPHBIX U HAMTOPHBIX TPYOOIIPOBOIOB.

[Ipy TPOEKTUPOBAHUM BHEKAPHEPHBIX M BHEIIAXTHBIX BOJOOTBOJSIIMX YCTPOUCTB
CleyeT MpeaycMaTpUBaTh MEPOIIPUATHS ISl IPEIOTBPAICHHS TTOIMUTKHA TO3EMHBIX BOJI B
npenenax 30Hbl BIMSHUS BOJOIMOHU3UTEIBHBIX CHCTEM. [IpM HEBO3MOXKHOCTH BBHITIOJHEHHS
YKa3aHHBIX ~ MEPONpPUATHNA TPH  pacueTe  BOJOMOHIKEHHUS  CJIEeIyeT  Y4YUTHIBATh
JOTIOTHATEIBHBIA MMPUTOK MOA3EMHBIX BOJI, 00YCIOBICHHBIN MOAMUTKOM.
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8.9 [lna mpenoTBpallleHusi 3aMep3aHusi BOJAbI B TPyOONpPOBOJAaX M HAacocax B 3UMHHUUN
NEePUOJ CIEAYeT MpeayCMaTpUBaTh:

YKJIaJIKy CaMOTEUHBIX TpyOOnpoBoaoB ¢ ykioHoM He menee 0,005, a mpu JUIUTEIbHBIX
nepepriBax B pabore — ¢ ykiaonom 0,05-0,02;

YCTaHOBKY BEHTWJICH WJIM 3aJBUKEK ISl BBITYCKa BOJbI B HU3KHUX MECTaX HAMOPHBIX
TPYOOIIPOBOJIOB;

YCTaHOBKY HaCOCHBIX arperaToB B OTAINIUBAEMBIX TOMEIICHUSX.

JlononHuTEIbHBIE MEPONPUITUS 10 MPEAOXPAHEHUIO TPYOOIIPOBOJIOB OT IPOMEpP3aHUS
clenyeT MpeaycMaTpUBaTh B COOTBETCTBUU C [ 14] U TEMIIOTEXHUYECKUMH pacyeTaMu.

8.10 Ilpu cOpoce MmIaXTHBIX W KapbepHBIX BOJ Ha IOBEPXHOCTh 3€MJIM, B OBpAarH,
BOJIOTOKH, BOJIOEMbI, a Takke€ B BOJOIOIJIOLIAIONINE CJIOU HEOoOXOIUMO COOI0IaTh
TpeboBaHus pasnena 9.

9 OxpaHa okpy:kaiouieii cpeabl 1 MEPONPHUATHS /IS ee OCYIIeCTBJIeHUsI

9.1 1lpu mNpOEKTUPOBAHMH CHUCTEM 3aLIUTHl CIEAYET NPEayCMaTpUBATh OXpaHy
OKpYKaIOIEH TPUPOJIHOMN CPElbl IyTEM:

BbIOOpPA MPOEKTHBIX PELIEHUM CHCTEM 3alIUThl U KOHCTPYKTUBHBIX PELICHUH 3alIUTHBIX
COOPY)KEHUH U YCTPOMCTB, NpU KOTOPBIX OOECHeunMBaeTcsi HauMEHbIIUN yiiepd wH3-3a
UCTOLLIEHUS U 3arpsi3HEHUS MOA3EMHBIX BOJ, 3arpsI3HEHUS, 3aCOPEHNUs, HApYIICHUs pexuma 1
pa3MbiBa OEperoB MOBEPXHOCTHBIX BOJHBIX OOBEKTOB, pa3MblBA W OSPO3UU TIOYB,
3a0071aUMBaHysl TEPPUTOPHH, CABIDKEHUS M JaedopMald TOPHBIX IOPOX W 3EMHOHU
MOBEPXHOCTHU, OCAJIOK U JIehopMaIuii COOPY>KEHUN Ha MPUIICTAIOIIECH TEPPUTOPHUH;

BBIIIOJIHEHUSI MEPOIPUATHNA, a TaKKe HCIIOIb30BAHUS COOPYXKEHUH W YCTPOMCTB,
MPOEKTUPYEMBIX CHELMAIBHO JUIsl 3TOM 11eMH;

PaLMOHATILHOTO BOCIIOJIHEHUSI IPUUMHAEMOr0 yiepoa.

Mepsl 0 OXpaHe M 3alUTe MOA3EMHBIX BOJ 000CHOBBIBaOTCA pasneioM 8 «llepeueHn
MEPONPUITUI 1O OXpaHe OKpYXKAIoLIEH cpeibl», pa3padaThiBA€MbIM B COCTaBE IMPOEKTHOM
JIOKYMEHTAIIUH.

9.2 Ilpn mNpOEKTUPOBAHUHU IOATAIHOIO BBOJA B JEHCTBHE BOJOMOHU3UTEIBHBIX
YCTPOWCTB HE CIIEAYET JOMYCKATh ONEPEkArOIIer0 pa3BUTHUS BOJAOIIOHU3UTEIbHBIX CUCTEM U
MOHWKEHUSI YPOBHEHN MOA3EMHBIX BOJI B OoJibIlIel Mepe, ueM npeaycMoTpeHo 4.14 u 4.19.

HeobOxonumo, kak mpaBuio, aud@epeHunpoBatb OTKauKy M BOJOOTBOJ YUCTOH M
IPS3HONM BOJBI U MpEAyCMaTpuBaTh MOJHOE WM YACTUYHOE MCIOJb30BAaHUE OTKAYMBAEMbBIX
BOJI JUIsl BOJJOCHA0)KEHHU S, CEIbCKOXO03MCTBEHHBIX 1IeJIel U IPYIUX BUJIOB BOJOTIOIB30BaHUS.

9.3 Ilpu mnpoekTHpoBaHUU cOpoca BOJBI, OTKAYMBAEMON W3 BOJIOMOHU3UTEIBHBIX
YCTPOWCTB M TOPHBIX BBIPAOOTOK, a TakXke€ BOJA OTBOAMMBIX CaMOTEKOM, HEO0OXOIUMO
cobmonate TpeboBanus DenepanbHbIX 3akoHOB Poccuiickoit ®eneparuu: [2], [3], [10], [11]
U TIPUHATHIX B UX pPa3BUTHE HOPMATHBHO-IIPABOBBIX aKTOB.

Mecto cOpoca pyIHHUYHBIX W IMOBEPXHOCTHBIX BOJ| JIOJDKHO OBITH COTJIACOBAHO C
3aMHTEPECOBAHHBIMM OpraHuzanusiMu. Mecto cOpoca, HCKIIO4as BOAHBIE OOBEKTHI,
pPEKOMEHTyeTCs MpeycMaTpUBaTh BHE 30HBI pacnpocTpaHeHHs Jenpeccuu
BOJIONTIOHU3UTENIbHBIX YCTPOUCTB.

COpoc BOJbI, OTKaUMBAEMOM U3 BOJIONMOHU3UTENBHBIX YCTPOICTB M TOPHBIX BHIPAOOTOK,
Ha MOBEPXHOCTh 3€MJIM, KaK MPABUJIO, HE JIOIYCKaeTCsl.

Jomyckaetcsi mpenycMaTpuBaTh cOpOC BOJbI Ha HEHUCHOJIb3yEeMbIE 3€MJIM, €CIH IpHU
TOM HCKJIIOYAIOTCS BO3MOXKHOCTh TIONMAaJaHUsi MX B BOJHbIE OOBEKTHI, 3arpsi3HEHUE
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MOJ3EMHBIX BOJ, APO3Msl IOYBHI, 3a00JauyMBaHUE MECTHOCTH W JIpyrHe BHUIbI yiiepOa
OKpY>Karollle MpUpOIHON cpee.

[Ipu oTBOJE MOJI3EMHBIX U MOBEPXHOCTHBIX BOJ CJEAYEeT HCKIIOYaTh MOATOIICHHE
COOpY)KEHU, o00pa3oBaHHWE OINOJ3HEHW, pa3MbIB TpyHTa. BoJOBBITyCKH — cieayeT
MIPOEKTUPOBATh B COOTBETCTBHUH ¢ TpeOboBanusimu CIT 32.13330.

[Tpu mpoekTupoBaHuu cOpoca PYAHUUYHBIX BOJ B IMOBEPXHOCTHBIE BOJHBIE OOBEKTHI U
OBpard HeoOXoIMMO Takke cobmonate TpeboBanusi denepanbHoro 3akoHa Poccuiickoit
®enepanuu [8], CanlluH 2.1.5.980

[Ipu mpoekTupoBaHuM cOpoca PYAHUYHBIX BOJ B IOJ3EMHbIE BOJOHOCHBIE CIIOU
HeoOxoauMo TaKxke coomoaats TpedboBanus CIT 2.1.5.1059.

[Tpu mpoekTupoBaHuu cOpoca PyAHUUHBIX BOJl B MOPA HEOOXOIMMO TaKke COOMI0AaTh
TpeboBanust OenepanpHoro 3akoHa [9], CanlluH 2.1.5.2582.

[Ipu mnpoexTupoBaHWU cOpOca MOBEPXHOCTHBIX M PYJHUYHBIX BOJl, B COCTaBe
MPOEKTHOM JAOKYMEHTalMsl Ha OCHOBaHMM HoctaHoBieHus [IpaButenbctBa PO [12] momxen
ObITh pa3paboran pazaen OBOC (omeHka BO3A€WCTBUS HA OKPYKAIOIIYIO CPENY).

[IpoexkTHass MOKyMEHTAIMsl MOMJIEKUT SKOJIOTHUYECKON OHKCIEpTU3e Ha OCHOBAHHUH
®denepaabHOro 3akoHa [4].

9.4 Tlpu HemocpenCTBEHHOM cOpoce pyIHUYHBIX BOJA B BOJHBIE OOBEKTHI, OBparud u
00paTHO B ApEeHUpPyEeMbIe BOJIOHOCHBIE CJIOU, €CIIM HE MOTYT ObITh 0OecreueHbl TpeOOBaHMs,

yka3zaHHble B 9.3, HE0OXOAMMO NperycMaTpUBAThb COOTBETCTBYIOIIHE MEPOMPHUSTHS,
HAIpaBlIEHHBIE HAa MPEAOTBpAIllCHUE 3arps3HEHHs] BOJHBIX OOBEKTOB OT B3BEIICHHBIX U
PacCTBOPEHHBIX BEILIECTB, COACPKAIIUXCS B PYJTHUYHBIX BOJAX.

9.5 JInst cHMKEHHsSI KOHIICHTPAIMU B3BEIICHHBIX BEIIECTB CIEAYeT MpeaycMaTpUBaTh
OTCTaWBaHWE pPYJHUYHBIX BOJ B OTCTOMHMKax. BMeCTUMOCTh OTCTOWHUKA CIEAyeT
OTIpeNieNATh C Y4eTOM 00beMa OTKauMBAEMbIX PYJHHUUYHBIX BOJ, TPeOyeMOro BpeMEHH OTCTOs
¥ HOpMaTHBa JIOITyCKaeMoro cOpoca OCBETJIEHHBIX BOJ B BOJHBIH OOBEKT, YTBEPHKIEHHOI'O
rOCyJIapCTBEHHOM SKclepTu3oi. YcinoBus cOpoca OCBETJIIEHHBIX BOJ B BOJHBIH OOBEKT
HeoOxoauMo onpenensTh B coorBercTBuu ¢ 9.3, CI1 32.13330 u ¢ yuetom [15]. Bpems otrcros
PYOHUYHBIX BOJ JJSl JOCTHXKEHUS HEOOXOIMMOTO CHUKEHHS KOHIEHTPAllMU B3BEUICHHBIX
BEIIIECTB CJIEAYET OMPEeNsATh, KaK MPaBUIIO, OMBITHBIM ITyTEM.

9.6 Inst  CHWKEHHS  KOHILIGHTpAllMM  3arpsi3HSIIONIMX  BEHIECTB  HEOOXOAMMO
npelycMaTpuBaTh MPUMEHEHUE COOTBETCTBYIOMIMX (DU3UKO-XMUMHUUYECKUX M OHMOIOTHUYECKUX
METO/I0B OUUCTKHU PYIHUYHBIX BoA. B mo6oM ciydae nosmkHbI coOmonathest HopMbl o TTJIK
B Pacue€THOM CTBOpPE IpU cOpoce B BOAHBII OOBEKT.

[Tpu cooTBEeTCTBYIOIIEM 0OOOCHOBAHWU OYHMCTKA PYJTHUYHBIX BOJ MOXKET ObITH 3aMEHEHa
cOpOCOM UX B HAKOTUTEIU-UCTIAPUTEIH.

B oTnmenpHBIX chydasx, MO COTJIACOBAaHHWIO C OpTraHaMd IO PEryJIUPOBAHHIO
UCTIOJIb30BaHUSI M OXpaHE BOJ, JOIMYCKaeTCs MPOEKTHUPOBATh YCTPOWCTBO HAKOMHTES-
peryistopa co cOpocoM M3 Hero (MpH pacyeTHHIX HOPMATHUBAX JOMYCTHMBIX COpPOCOB)
MUHEPATU30BaHHBIX BOJ| B BOJOTOKM BO BpeMs IMaBOAKAa MpPH YCIOBUU COOIIOICHUS
YCTaHOBJICHHBIX HOPM TpelenbHO aonmycTumbix koHmeHtparuii (IIK) BemecTB B Boae
BOJIHBIX 0OBEKTOB B pacueTHOM cTBOpe B cooTBeTcTBUU ¢ CanlluH 2.1.5.980.

PacueTHple HOPMATUBBI JOMYCTUMBIX COpPOCOB MOJKHBI MPOWUTH TOCYJAPCTBEHHYIO
HKCIEPTH3Y.

9.7 PacnionoxeHHble BOJU3M TOPHBIX BBIPAOOTOK OECCTOYHbIE BHAJAWHBI (TOHMKEHUS)
WIM HEOOJbIINE 03epa, He UMEIOIINE PEKPEallMOHHOT0, PHIO0X03IHCTBEHHOTO WIIM JPYroro
HApOJIHOXO3SHCTBEHHOTO 3HAYEHHUs, MOTYT OBITh HCIIOJIb30BAaHBl B KAaUe€CTBE HAKOMHTEICH-
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PEryasTOpOB WM HAKONMUTENeH-UCHapuTeNned Mpu MPEAOCTaBICHUH 3THUX OOBEKTOB B
000c00JIeHHOE TT0JTh30BaHNE Ha OCHOBaHUHU DeiepalibHBIX 3aKOHOB [2], [3] ¥ IPUHATHIX B X
pa3BUTHE HOPMATHUBHO-IIPABOBBIX akTax. KapcToBble BOPOHKM M MyJbJbl OCENAaHUS HE
JIOIIYCKAeTCsl HCIOJIb30BaTh B KAuye€CTBE HAKOIMTENICH-PEryISITOPOB M HAKOMMUTENIEH-
HCTIapUTEIICH.

9.8 [Ipy TPOEKTUPOBAHWHU HAKOMUTEICU-PETYISTOPOB W HAKOMMUTEIEH-UCTIapUTENei
JOJKHBI OBITh MPEAYCMOTPEHBl MEPONPUATHS, HCKIIOYAIOIINE BO3MOXKHOCTH 3arps3HEHUS
MOJI3EMHBIX BOJI: YCTPOHCTBO MPOTUBOMUIBTPALIMOHHBIX 3aBEC, IKPAaHOB, IpeHaxkel u nip. B
MPOEKTHON JOKYMEHTAllMM HEOO0XOIUMO IMpeaycMaTpuBaTh YCTPOMCTBO HAOIIOAATEIbHBIX
CKBa)XMH M MPOrpaMMy MOHUTOPHUHTA.

HabmronaTenbHble CKBaKMHBI, B 3aBUCUMOCTH OT THJIPOT€OJOTHYECKHX YCIOBHIA,
HEOOXOIUMO pa3MeIllaTh MO KOHTYpY HAKOMHUTENeH [Uisi KOHTPOJIS YPOBHS M CTEICHH
3arpsi3HEHUS] MOJ3EMHBIX BOJ IPU BO3MOXKHBIX TEXHOT€HHBIX YTEUYKaX M3 JPEHAXHBIX
CUCTEM, HapYIICHUHU [EIOCTHOCTH MIPOTUBOPMIBTPAIIMOHHBIX KOHCTPYKIIMMA U T.II.

HabmronaTenbHble CKBaXMHBI HEOOXOAMMO pa3MellaTh TaKuM 00pa3oM, YTOOBI
HauboJee MOJTHO 0XapaKTepU30BaTh MOA3EMHBIE BOJBI [0 H3y4aeMOMY KOHTYPY B Ipoliecce
SKCIULyaTallii COOPYKEHUSI.

[Ipu n3yyeHnn HECKOJIIBKUX BOJOHOCHBIX TOPU30HTOB, HA KOTOPHIE BO3MOKHO BIUSHUE
3arpsi3HEHUsT  (Ompezensercss MPOEKTHOM JIOKyMEHTaluei), HeoO0XOoAUMO o00ecrneyuTh
MOJIy4eHHE [JAHHBIX O TMOJ3EMHBIX BOJAX IO KaXJOMy BOJOHOCHOMY T'OpPU3OHTY.
MonutopuHr  HeoOXOIMMO  HAuWHATH JO  YCTPOWCTBA  MPOTHUBO(MUIBTPALMOHHBIX
Meponpuatuil. [lo pe3ynpTaTam aHaiM3a JaHHBIX MOHUTOPHHIA IPOU3BOAMUTCS OLIEHKA
00IIero COCTOSHUS YPOBHEW MOJ3EMHBIX BOJ, HAUWHAs OT UX €CTECTBEHHOI'O MOJOXKEHUS 10
Hayaja CTPOUTENBCTBA, a TAaKXE B IPOLECCE OKCIUTyaTallud COOPYXKEHMs, BO3MOYKHO
OIPECIICHUE MECTa YTEUKH BOJ 3arps3HIIONIMX BOJOHOCHBIE TOPU30HTHI, YTO IO3BOJISET
IPUHSTH MEPBI 10 YCTPAHEHUIO YTEUKH.

9.9 B mnpoekTHOM JOKyMEHTAallMu CcleAyeT INpeaycMaTpuBaTh cOOp, yJIaleHue u
00e3BpeKMBaHNE PYAHUYHBIX BOJ, COJEPKALINX PAJHOAKTUBHBIE BEIIECTBA B COOTBETCTBUU C
JEHCTBYIOIIMMH HOPMaMM paJuallMOHHONM O€30MacHOCTH M CaHUTAPHBIMHU IpaBHJIAMH
paboThl ¢ pPAaJUOAKTUBHBIMU BEIECTBAMU M JIPYTUMH MCTOYHHKAMHM HOHM3HPYIOLINX
U3JIy4CHUH.

COpoc pyIHMUYHBIX BOJ, COJEpXAllUX paJMOAKTHBHbBIC BEIECTBAa, HA MOBEPXHOCTh
3eMJIM, B BOJIHbIE OOBEKTHI, HCIOJb3yeMbIE MJSI XO35SHCTBEHHO-NIUTHEBBIX, KYJIBTYpPHO-
OBITOBBIX M phIOOXO035IICTBEHHBIX 11€I€l U B BOJOHOCHBIE CIIOM HE JIOITyCKaeTCsl.

9.10 B mpoekTHOW JOKyMEHTallud MAOJDKHBI OBbITh HPEIYCMOTPEHBI YCTPOWCTBA U
MEpONPHUATHS JJIs TPEeJOXpPaHEHUs] MOYB M OeperoB BOJHBIX OOBEKTOB OT pa3MbIBa
OTKaYMBAa€MbIMU BOJIAMHU.

9.11 YcnoBust cOpoca pyIHHYHBIX BOJI YKa3bIBalOTCS B Pa3peIICHUH Ha CIEIHabHOE
BOJIOIIOJIB30BAHKE, BBIIaBAEMOM OpPIaHaMU 110 PErYIMPOBAHUIO UCIIOJIb30BAaHUS U OXPaHE BOJ
IIpU OTBOJIE€ IUIOIIAJKUA MJII CTPOMTEIBCTBA TOPHOTO MPEANPUATUS B COOTBETCTBUU C
®enepabHBIMU 3aKOHaMU [2], [3] ¥ NPUHATBIMM B UX Pa3BUTHE HOPMATHUBHO-IIPABOBBIMU
aKTaMH.

9.12 [To naHHBIM OLIEHKHM KauyecTBAa OTKAaUYMBAEMBIX BOJ| B IIPOEKTHOH JOKyMEHTallUu
clielyeT IPUHUMATh PELIEHUS 110 U3BJICYEHHIO U3 HUX MTOJIE3HBIX KOMIIOHEHTOB.

9.13 IIpu MpOEKTUPOBAHUM MTPOTUBOPMIBTPALIMOHHBIX YCTPOWCTB M MEPONPHUITUN
ClleflyeT Y4YuThIBaTh, 4YTO B 30HE JEHCTBHS BOJ03a00pOB XO3SHCTBEHHO-NUTHEBOTO
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BOJIOCHAOKEHUSI HE JIOMYCKAeTCs MHBEKIMS B BOJOHOCHBIE CIIOM PAacTBOPUMBIX B BOJE
BEIIIECTB.

9.14B 30He BIHAHHUA BOJONOHM3UTEIBHBIX CHUCTEM HEOOXOIUMO YYUTHIBATH
BO3MO)KHOE OCEJaHHe 3eMHON MOBEPXHOCTH, HedopMaluu U CABMXKEHUS TOPHBIX MOPOI U
OTIpEeeNATh AOMOJHUTENbHBIE TIepeMelieHNs (PyHIaMEHTOB COOPYKEHUI.

9.15 Pacuer ocenaHusi 3€MHOM TIOBEPXHOCTM B OCHOBAaHUW COOPYKEHUU MpHU
O’KMJAEMOM TIOHIKEHUH YPOBHS MOJ3EMHBIX BOJ CIIEyeT MPOU3BOJIUTH CYMMHPOBAHUEM
nedopMaiuii OTJENbHBIX CIIOEB.

9.16 [Ipu CIIOXKHBIX MHKEHEPHO-T€OJOTMUYECKUX YCIOBHSX IUIOIIAIKA CTPOUTEIHCTBA
JUIsL  OmpeneieHust ocefaHus, naedopMalud U CABMXKEHUS TOJIUM TOPHBIX IOPOJ
PEKOMEHIyeTCs MPUMEHSITh UWCICHHOE MOJCIUPOBAaHUE WM HWH)XEHEPHO-pacUeTHBIC
MPOrPaMMBbI U TPOTPAMMHBIE KOMITJICKCHI.

9.17 [Ipy TPOEKTUPOBAHUU BOJOMOHHU3UTEIBHBIX CHCTEM HEOOXOIMMO YYUTHIBATH
BO3MO)XHOCTh BO3HHUKHOBEHHS HIIM aKTHBH3AIMU KAPCTOBBIX M KapcTOBO-CY(H(HO3MOHHBIX
MIPOLIECCOB U PAa3PhIXJICHUSI TPYHTOB B OCHOBaHHUH 3JaHUM U COOPYKEHUH, OCOOEHHO eCciH
BEPXHSSI YaCTh TPYHTOBOW TOJIIIM CJIOXKEHA MecKaMH. B MpOEeKTHON TOKyMEHTAIuU CIeAyeT
pelycMaTpUBaTh COOTBETCTBYIOIINE MEPOIIPUATHS 10 3allUTE OCHOBAHUH CYIIECTBYIOIIUX U
MPOEKTUPYEMBIX COOPYXEHHH (IIMYyHTOBBIE OTPaXKIEHUS, KOJIbMATALIUIO TOPHBIX TMOPO/,
[EMEHTAIHIO U JIp.).

9.18 IIpy  HEBO3MOXXHOCTH  3aKJaJKH TOPHBIMH  MOpOAaMH  OTPAOOTAaHHOTO
MIPOCTPAHCTBA Kapbepa (pa3pes3a) AOMycKaeTcs MpeaycMaTpUBaTh €ro peKyIbTUBALIUIO ITyTEM
MepeycTPOCTBa B BOJAOEM /ISl PA3IMYHBIX BUIOB BOAOIOJIB30BAHHUS.
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Ipuiao:xkenune A
(pexoMeHayemMoe)

Pacuer BOZONOHU3UTEIBHBIX (IPEHAKHBIX) CHCTEM

O0mue ykazaHus

A.1 JIns pacuera BOJOIIOHIKEHHUS HEOOXOAMMO CXEMaTU3HPOBATh IPUPOIHBIE YCIOBHS
U BOJIOTIOHM3UTENBHYIO CHUCTeMy. TOJIia TOpHBIX MOpOJ pa3OMBaeTcs Ha YCIOBHO-
OJIHOPOJHbBIE BOJOHOCHBIE U BOJOYIIOPHbIE (WJIM YCIIOBHO-BOJOYIOPHBIE) cilou. BogoHOCHbII
CJIOM MOKeT OBITh NPUHAT HEOTPAHWYCHHBIM WM OTPAHUYEHHBIM (TIOJIHOCTHIO WIIH
YaCTUYHO) KOHTYPOM IHUTAHMSI UM BOJOHEIPOHUIIAEMBIM KOHTYpoM. ITuTaHnue BOJOHOCHBIX
CJI0€B IPUHUMAETCA 3a CYET IPUTOKA IOJA3EMHBIX BOJ H3 BOJOEMAa WIM BOJOTOKa,
UHOQWIBTPALUU aTMOC(HEPHBIX OCAJKOB, IEPETEKaHUS W3 OIHOrO BOJOHOCHOTO CJIOS B
JIPYTOM.

BoIOnNOHM3HUTENBHBIE CHUCTEMBl CXEMAaTU3MPYIOTCS IO 3TallaM HUX PAasBUTHI U
IIPUBOJAATCS, KaK MPAaBWIO, K OMHOW U3 CIEAYIOIIHUX CXEM: KOJIbLIEBOM, HEIOJIHO-KOJIBLEBOM,
JMHENHON WM rpyNIoBoy (He MPUBOJAMMOM K CXeMe Kpyra Wil NpsSMOH JIMHUN).

A.2 PacueTsl  BOJONOHMKEHUS  MPOU3BOAATCS  JUId  YCTAHOBMBILErocd U
HEYCTAaHOBHBILETOCSI PEKUMOB (uibTpamuu. PacueTsl [UIsi yCTAaHOBUBLIETOCS pPEXHMa
JIOJIKHBI BBITTOJIHATHCS, KaK [IPaBUIIO, BO BCEX CydasX (3a UCKIIOUYEHUEM BOJOIMOHM)KEHUS B
3aKpBITBIX BOJOHOCHBIX CJIOSIX, HE MMEIOIIMX MUTaHUs). PacueTsl mo HeycTaHOBUBLIEMYCS
PEXUMY BBIIOJHAKOTCSA IS IEPUOJA C Ha4ajla OTKAa4KH 10 MOMEHTAa, COOTBETCTBYIOLIETO
HACTYIUICHHUIO YCTaHOBUBIIEIOCA pPEXHMMa, OIPENEIIEMOrO0 B 3aBUCUMOCTH OT YCIOBHU
IIATaHUsI BOJIOHOCHBIX CJIOEB.

B 3aKkphITBIX BOJOHOCHBIX CIIOSIX, HE UMEIOIIMUX IUTAHUSA, PacyeT BENETCS TOJIBKO IO
HEYCTAaHOBHBILIEMYCS PEKHUMY.

A3 O0mwmii mopsAgOK  pacyera  BOJONOHU3HUTEIBHOW  (IpEHaXHOH)  CHCTEMBbI
CIEIYIOIIUI:

yCTaHaBIMBAaeTCsl TpeOyeMoe MOHMKEHUE YPOBHS MOJA3EMHBIX BOJ (B 3aBUCHUMOCTH OT
MOCTaBJIEHHOW 3a/1a4M BOJOTIOHM)KEHHUS);

MIPOU3BOJUTCS pacyeT MPUTOKA K BOJOIIOHU3UTENBHON (IPEHAKHOI) CHUCTEME;

ONpEAENAOTCS TapaMeTpbl BOJONOHU3UTEIBHOW CHCTEMbI (YHUCIO CKBaXHH, HX
riyOrHa, MPOU3BOJIUTENBHOCTh, AMAMETP, MOJOKEHUE IUHAMHYECKUX YpOBHEH BOIBI B
CKBA)KMHAX, IMAMETP U MPOITYCKHAsI CIOCOOHOCTh TPYOUaThIX IpeHaXKeH, mapaMeTpbl JpyTrux
BOJIONIOHU3UTENIBHBIX YCTPONCTB), UCXOJS M3 OOILEro MPUTOKA OMPENEISIIOTCS OpJIWHATHI U
MIPOU3BOJUTCS TOCTPOEHUE JENPECCHOHHBIX TOBEPXHOCTEN MOI3EMHOTO TOTOKA;

nooupaercss 000py10BaHUE U PACCUUTHIBAIOTCS BOJOOTBOSIIUE YCTPOIICTBA.

A.4 TIpuTOK TOM3EMHBIX BOJI K BOJOMOHU3HUTEIBHOW CHCTEME CJIEAYyEeT ONPEACNsITh B
3aBHCHUMOCTH OT TpeOyeMOro NMOHMKEHUSI YPOBHS MOJ3€MHBIX BOJ| B PAaCUETHOM TOYKE IO

dbopmye:
0= kS (A.1)
()
JlomyckaeTcst Ipu COOTBETCTBYIOIIEM 0OOCHOBAHWM BMECTO BelMUMH h u k BBOIUTH B

dbopmyny (A.1) BenwuMHY BOJONPOBOJAUMOCTH kA, M3/CyT, 3HAYEHUE KOTOpPOH
HEIMOCPEICTBEHHO OMPEIEISAETCS M0 PE3yabTaTaM OMBITHBIX OTKAYECK.
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A5 O6H_[I/Ie IIPUTOKH IMOA3EMHBIX BOJ K BOJOIIOHU3HUTCIBHBIM CUCTEMaM W T'OPHBIM
BBIpa6OTKaM OIMPECACIIIIOTCA KaK CyMMa IIPUTOKOB H3 KaXJOro BOAOHOCHOI'O CJI04d,
APECHUPYEMOT'O BO,I[OHOHI/IBI/ITCJ'IBHOI‘/'I CHCTEMOH HJIH HEIMOCPCACTBECHHO BBIpaGOTKaMI/I.

OnpeneseHue NPUTOKA MPHU YCTAHOBUBIIEMCS pe:kuMe (PuIbTpanuu

A.6 Ilpu ompenenenun mo ¢opmyne (A.l) mputoka MOA3EMHBIX BOJ K KOJIBIIEBBIM,
HEIMOJHOKOJIBLIEBBIM U JIMHEHHBIM BOJOTIOHU3UTEIbHBIM CHUCTEMaM, a TakXe TOPHBIM
BbIpa0OTKaM IpU OTCYTCTBUU WJIU HaJMYUU NMPOTUBO(PUIBTPALIMOHHON 3aBechl 3HaueHHe O
CJIeMyeT BBIUUCIATH 10 opmynam Tabauiiel A.1 Ilpunoxkenus A.

Taonuma A.l

PacuetHas cxema Pacuernas popmymna
Cxema 1
,
In—4
X,
KonsneBas cuctema D= cs
2n
.
rln—4
X,
HenomnnokombleBas cucteMa ¢ =— €5
CoBepuieHHas WIN 2nl,
HECOBCPIICHHAS  KOHTYPHAA [Tpy  pacrosoKeHWH pPacuyeTHOW TOYKM HA KOHTYPE WIH B ILIEHTPE

cucreMa. [IpuTox B
3aBUCUMOCTH OT TOHIKEHHS
B 3aJaHHOM TOYKE MpHU
0e3HanoOpHOW WM HATIOPHOM

CHCTEMBI X3 = I

¢bunpTpanyn
Cxema 2 ol
[
CosepiiieHHast wIn
HECOBEpLICHHAs] JIMHEeHHas
cucrema. [IpuTok B
3aBHCUMOCTH OT IOHMKCHHS
B 3aJaHHOM TOYKE NpHU
0Oe3HanoOpHOW WM HATIOPHOM
¢bunpTpanyn
Cxema 3 , h . 8r
In—4 + = In>"
KomnblieBoii npenax O=_" + T
2n
In-'d + ilng—r r

KonsneBoit  gpeHax B
KPOBJIE BOJOHOCHOTO CJ10s1,| HemomHokonbLeBoi apenax o=
COJIep)Kalllero  HaINOpHBIE I
BOJBL. IIpurox B
3aBHCUMOCTH OT TJIyOWHBI
3aJI05KEHUSA JIpeHaxa,
paBHOM S;
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PacuyeTHas cxema

Pacuernas hopmyna

HAITOPHBIC BOABI

Cxema 4 lnridJrﬁlnS—r
Konsuesoit apenax O = Ty T rh
2n
) (In—Ld 4+ 21187,
Konenesoi H . rty, mropy,
HeCOBepIICH b peray B[N 1CHOTHOKONBLEBOH ApeHax = [
BOJJOHOCHOM croe, ¢
coaeprarieM Oe3HaIOpPHBIC
BOJIBI. IIputox B
3aBUCHMOCTH OT TJIyOWHBI
3aII0KEHUS JpeHaxa,
paBHOH S,
Cxema 5 2% h 1
Q= —In—+7r,; |-
[ T T, j [
JInHeHbIit JIpEHAX B
KpOBIIE CJIOSI, COJEPIKAIIETO
HanopHble BoAbl. [IpuTok B
3aBUCHMOCTH OT TJIyOWHBI
3aII0KEHUS JpeHaxa,
paBHOH S,
Cxema 6 ©e 2%
/ S + !
reo Ta Loy
2y, ®m
JIuneliHbIil HECOBEPILIEHHBIN
JIpeHaXK B cioe,
conepkamnieM Oe3HAIOpHEIE
BOJIBI. IIpuTox B
3aBUCHMOCTH OT TJIYOWHBI
3aII0KEHUS JpeHaxa,
paBHOM S;
Cxema 7 v, 0.44h
- In-d 4+ 2777
Ilpp —>0,5 @=—27" r_.
h 2n
[; + 2arcsin+2+ O’SISZIHZJ}Z
mpu L<o5 = Dty
h 2mr
Kornosan (macToBBIf
JIPeHAK), BCKPBIBAIOIIHN
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IIpoodonacenue mabauyol A. 1

Pacyernas cxema Pacuetnas ¢popmyna
Cxema 8 r h
Ipu —>0,5 o= 3 ;
Y T 5 + Y
In’d 0,44y +Inld
r r r
mpn £ <05 @= h
y
Kotmosan (TuTacTOBEIH - S + 2r
ApeHLK) B Desnanoprom m’d Tioarcsin— 40,515 In"d
BOJIOHOCHOM CJIO€ r y+ /yz e ’ y 4y
Cxema 9 —
IIpu 2 >0,5 O = M;
h /
b rd—b+0,638h1n4—h
mpu ~ < 0,5 D= mb
h )
Tpanmes (TutacToBbIit
JIPeHAK), BCKPBIBAIOIIHA
HaIOpPHBIE BOJBI
Cxema 10 h
Ilpy =>0,5 @=
y S y
252 " b+0,44
r;—b+0,
2y —b)- PS5 Y
2(rd N b)
pu U <0,5 = h
Y S N Y /
Tpanmes (mnacToBbIit 2( ry - b) _ r; —b+0,638yln—
JIpeHaxx) B Oe3HAIoOpHOM 2(rd —b) b
BOJIOHOCHOM CJIO€
Cxema 11 n Kty
@ — r SrS
2n
[Iputok K KOTIOBaHy uepes
KOHTYPHYIO  COBEPILEHHYIO
NPOTUBOPUIBTPALIMOHHYIO
3aBecy
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Oxonuanue mabnuywt A. 1

PacuetHas cxema Pacuernas hopmyna

Cxema 12 k

Ilputok k TpaHiiee yepes
JUHEHHYI0  COBEPILCHHYIO
MPOTUBO(P I TPALIMOHHYIO
3aBecy

A.7 llpuBefieHHBIN paANyC BOIOMOHU3UTEIHHOW CHCTEMbI (BBIPAOOTKH IO TpaHUIE
BBICAYMBAHUS TOJI3EMHBIX BOJ, MPOTUBOGUIBTPAIIMOHHON 3aBECHI [0 €€ BHYTPEHHEW I'paHu)
CJeyeT ONpeAensaTh no GopMynam:

JUIsT KOHTYPHOM BOJOIMOHHU3UTEIBHON CUCTEMBl (BBIPAOOTKM WM KOHTYPHOW 3aBeChl) C
OTHOIICHHEM CTOPOH, PaBHBIM WK MeHee 10

r(rs)=J% (A.2)

JUIE KOHTYPHOH BOJIOIIOHM3HUTEIBHON CHCTEMBI (BBIPAOOTKM WM KOHTYPHOH 3aBECHI) C
OTHOLIEHHEM CTOPOH cBbile 10 u g kopoTkux (/ < 2L) NUHEHHBIX BOJOIOHU3ZUTEIbHBIX
CUCTEM

r=0,25/; (A.3)
JUTst ITUHHOM (/ > 2L) nuHeNiHOM BOJOTIOHU3UTEIbHONW CUCTEMBI (TpaHILIEH)
r=0. (A.4)

A.8 3HaueHue paauyca JENpecCuu ry JJIsi KOHTYPHBIX W KOPOTKUX JIMHEHHBIX
BOJIONIOHU3UTENIBHBIX CHUCTEM U YCTPOMCTB ClEAyeT MPUHUMATh PABHBIM paanycy 00JacTu
¢unbTpanuu, Korja ee rpaHula — KOHTYp MUTAaHUS — MOXKET OBbITh MPUHSTA KPYroBoi (hopMmbl,
a JUIsl IpYTUX TpaHMYHBIX ycioBUM — 1o ¢opmynam tabmuubl A.2 Ilpunoxenus A, nis
JUIMHHBIX JTUHEHHBIX BOJIOTIOHU3UTEIbHBIX CUCTEM U YCTPONCTB — 10 opMyJIe:

rg=1L (AS)

A9 Ilpu nBycTOpOHHEM NPUTOKE K JUIMHHBIM JIMHEWHBIM BOJONOHM3UTEIIbHBIM
cucreMaM (yCTpOMCTBaM) MPHUTOK TMOA3EMHBIX BOJ OMNPEIEISIETCS pa3leibHO C KaXIOu
CTOPOHBI (B 3aBUCHUMOCTH OT COOTBETCTBYIOIIMX pPACCTOSHUI A0 00JIacTH NUTaHUS) U
CYMMHUpYETCSI.

Taoaxuma A2

PacueTtHas cxema Pacuernas popmyna
Cxema 1 BomoHocHBINT  cO#,  OTpaHUYCHHBIN r,=2L
ONHOW JWHEHHOW TpaHuleld obiactu
* MUTAHUA
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Oxonuanue mabnuywt A.2

Pacuernas cxema Pacuernas popmyna
Cxema 2 BogonocHeli  ciaoii MMmeer  nBa 2LL,
JUHEHHBIE p3apmpo P TPAEMIL G, @ 1y = W;
MIePIICHNKYIISPHBIE TPAHUIIBI L+l
a — 001acTh MUTAHUS le
b — BOJIOHENPOHUIIAEMAs ans rpannu a, b1y =21 L_% +1
Cxema 3 BomoHocHBIH clion AMEEeT  JBa nL,
napajiebHbIe JIHHEHHBIC TPAHHIIBI Jins rpammnt a, a7y = ;Ll sm—l,
a — 00JacTh MUTAHUS 4 L
b — BoioHETIPOHULIAEMAs] ans rpanvn a, b r; = ;Qctgz—;
1
Cxema 4 HeorpanvnueHHblii BOJOHOCHBIA CIIOM, A
IMUTaHUE KOTOPOTO MPOUCXOIUT 3a CUET rg=r+H \/;
WHQWIBTPAIIA  MTOBEPXHOCTHBIX  BOJ
WHTCHCUBHOCTHIO P
Cxema 5 HeorpanvnueHHblii BOIOHOCHBIA CIIOM, iy
COJIep KAl HAITOPHBIEC BOJIBI, TUTAHUE Iy=r+ k_
KOTOPOTO  TIPOMCXOJIUT 33  CYET d
MPOTEKAHUSI BOJBI M3 BHIMIEIEKAIIETO
ciios

Onpenesnenue NPUTOKa NPH HEYCTAHOBUBIIEMCS peskuMe (puiabTpanuu

A.10 /Ing HayaabHOTO MEpUOoJia HEYCTaHOBHUBILETOCS peXUMa (JIenpeccHst He JOCTUTaeT
o0acT MUTaHUs) 3HaYeHHe (YHKUMU NOHMXKeHus P cienyer ompenensits Mo ¢opmynam
cxeMbl 1 Tabnuubl A.3 WM IpUHUMATh PaBHBIM 3HAYEHHUIO BEIHMUMHBI D, onpeaensieMoMy 1o
dopMmynaM yCTaHOBHBILErocsi pexuma (Tabmumsl A.1), ucxons W3 3HAUYeHUH paauyca
JIETIPECCUU 4, BBIUMCIIEHHBIX JUIS COOTBETCTBYIOLIMX MOMEHTOB BpeMEHH 110 (popmyie:

7y :r+l,5\/5~ (A.6)
3HavYeHHE BEJIMUMHBI a OTPEJIEISIETCS OMBITHBIM ITyTeM WJIU TI0 popMyJiaMm:
kh
a, =X, a, =% (A7)
M, Ko

B naneHeiimem, korzpa aenpeccusi AOCTUTHET O0JAacTH MHUTaHUS, 3HAUYCHHs (PyHKIMH
NOHWKEHUSI Ui OINpENENeHUsT MPUTOKA TMOA3EMHBIX BOJ K KOHTYPHBIM M KOPOTKHUM
JUHEWHBIM BOJIOTIOHM3UTENBHBIM cHucTeMaM Mo (opmyine (A.l) crieayer npuHUMATh MO
dopmynam cxem 2—7 Tabnunsl A.3.

3HavyeHus1 NpUMEeHeHHOH B Tabnuie A.3 ¢ynkuuu Ei (-u) npuBeneHsl B Tabnuie A.4.
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PacueTHas cxema

Pacuernas hopmyna

Cxema 1 1 52
O = —— Ei(-2e) -
4n 4at
JI71s IeHTpa CUCTEMBI X5 = 7.
JIJ1st OMMHOYHOM CKBAYKUHBI Xy = 7.
Heorpannuennsiii
BOJIOHOCHBIH CJIOU
Cxewa 2 1 [ X2 [ +(z+2L)
O=——o|FEi| — |t Ei| -
4n 4at 4at
3HaK «UIFOC» COOTBETCTBYET HEMPOHHUIIAEMOMY KOHTYpPY, 3HAaK
«MHHYC» — KOHTYPY ITHTaHUSI.
Mns nentpa cucrteMbl X = r, x =0,y =0
BoOIOHOCHBIN ClOH OrpaHU4YeH
MPSIMOJIMHEWHBIM ~ KOHTYPOM
MUTAHUS WK HEMPOHUIIAEMBIM
KOHTYpOM
Cxema 3
Mns uentpa cuctemsl
2 2 2 2 2
AL P AR P (R I N e ) Py
47 4at at at at
3naku QyHKnuu + Ei COOTBETCTBYIOT BUJAM TPaHUI] BOAOHOCHOTO
cIIost:
[+ —+ —] — X, z — KOHTYpBI IUTAHUS;
[++++] — x, z — HEIpOHHIIaeMbIE KOHTYPHI;
Croit OTpaHUYCH ABYMA|  [++ — —] — X — KOHTYp NUTAHUS; Z — HEIPOHULIAEMBIH KOHTYP
B3aUMHO TEPICHIUKYIISIPHBIMU
KOHTYpaMH, Ka)KJIbII u3
KOTOPBIX MOXET OBITH
KOHTYpOM MIATaHUS W
HEIIPOHUITAEMBIM
Cxema 4 Jns menTpa cucteMbl
2 2 2
N 57 B I R I B B
i dat at at
3Haku  ¢GyHKmMH +£Ei  COOTBETCTBYIOT: 3HaK  «IUIIOC»  —
HEMIPOHUIIAEMOMY KOHTYPY, 3HAK «MUHYC» — KOHTYPY ITUTaHUS
Crnont OrpaHuYeH JIBYMSI
napajyieIbHBIMU ~ KOHTYpaMu
MUTaHUS WIK OJHUM KOHTYPOM
MTUTAHHS, JIPYTUM -
HEIMPOHUIIAEMBIM
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Oxonuanue mabnuywt A.3

PacueTHas cxema

Pacuernas hopmyna

BonoHnocHbIil cnoil orpaHu4eH
OPSAMOJIMHEHHBIM ~ KOHTYPOM
MUTaHUs WM HEMPOHHULAEMbIM
KOHTYpPOM

Cxema 5 1 i=n X2
D=-—5 5~ |
4m ;5 4at
q .
rae §; = 2hi
0
Jlst paBHOJICOUTHBIX CKBAXHH
1 . x%m
O=——Fi| - =™ |,
. 4r dat
HeorpanuueHHbii
BOJIOHOCHBIH CIIO¥ TAC Xy = X1 %2 Xpi
CxeMma 6 )
= ~ xhzi ~ xrihi
O=—>9,| Ei| — |+ Ei| ——*
T =] at dat

Jns dyHkumm £Ei 3HaK «IUTIOC» COOTBETCTBYET HENPOHHLAEMOMY
KOHTYPY, 3HaK «MHHYC» — KOHTYpPY ITUTaHUSL.

i paBHOIEOUTHBIX CKBAXXHH IIPU I'PaHHLIE — KOHTYp HUTaHUS U
YCTaHOBUBIIEMCSI PEKUME

L1n

21

Xmt,m
b

@:
Xmt

rac Xt =,”¢xh1xh2...xhn
t.m = N X1 X2+ Xmhn

Xm

Cxema 7

BOJIOHOCHBIN ClOH OrpaHUYeH
IByMs  IEPIEHIUKYISAPHBIMU
KOHTYpaMu NUTaHus1 HIN
HEIMIPOHNIIaCMbIM

2 2 2 2
Xhi +Eil - X mhix +Eil - Xmhiz + Eil - Xmhio
4at 4at 4at 4at

—LiSi +Ei| —

41 5

®

3naku QyHKOMH +E7 COOTBETCTBYIOT BHJIAM TPaHHI] BOJOHOCHOTO
cIlost:

a) [+ ——+] — X, z — KOHTYpbI MUTaHUS;

0) [++++] — x, z — HempOHUIIaeMbIE KOHTYPBI;

B) [+ —+ —] — X — KOHTYp NIUTaHUS; Z — HEMPOHHUIIAEMBIH KOHTYP

1 xmt mxxmn mz
a) @ = — |p LmTmnmz
271: xmtxmt,mo
1 'xmt mxxmt mo
0) b=—Ih—> =
275 xmtxmt,mz

L :Q/xmhlxxmhbc'“xmhnx ;

Xmt,mz = (l/xmhlzxthZ Xmhnz >

Xmt,m0 = Q/thIOthZO"‘xmhnO >

X — CM. cXemy 6.

IIpumeuanue — Ilpu onpeneneHun ypoBHsI B OJHOW U3 JEHCTBYIOIUX CKBAYKUH BEJIIMYMHA X 1JIS
3TOI CKBa)KUHBI IPUHUMAETCS] PABHOM €€ pajuycy 7.
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y Ei (-u) W (u, v) mpu v
0,05 0,1 0,2 0,6 1,0 2,0 5,0
0 — 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

A.11Ilpu ompeneneHuM MPUTOKA MOA3EMHBIX BOJ K KOHTYpPHOM WM KOPOTKOM

JUHENHON BOJONOHMU3UTEIBHOM CHUCTEME B TOJIAX, CJIOXKEHHBIX W3 HECKOJIBbKUX
HEOJJHOPOAHBIX CJI0€B, HEOIPAaHUUYEHHBIX MM OIPAaHUYEHHBIX C OJAHOI CTOPOHBI (MMEIOLINX
OJIHY NPSMOJIMHEHHYIO TpaHUIly), 3HaYeHUs (PYHKIMHU MOHMKEHHUS I CIIOs, U3 KOTOPOro
MPOM3BOJIUTCS OTKAuKa, CIEAYeT IPUHUMATh 1O (hopMysIaM

JUIsl HEOTPAaHUYEHHOTO CIIOSI

WL‘”. Xes J

29

(&) b

P L B (AS8)
s

AJId CJI0sL, OTPaHUYCHHOI'O C OJHOM CTOPOHBI,

w it xgs +W Lt Xmes
o X% ,fa/bd R - «fa/bd (A9)
= - . )
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31ech 3HAKU «£» COOTBETCTBYIOT: «IUTFOC» — HEMPOHUIIAEMOMY KOHTYPY, «MHUHYC)» —
KOHTYpY nuTaHus. 3HaueHus pyakuuu W (u, v) onpeaensrorcs mo tadmaune A.4, rae:

at at
u= > NN 2—,
Xes Xmes (A 10)

V= xCS WIn meS
\ /a /b, \ fa /b,
bq ompeniensieTcs U1l COOTBETCTBYIOIIUX PACUETHBIX cXeM 10 hopmynaM Tabnuiel A.5.

Taomnumga A5

PacuetHas cxema Pacuernas popmyna
Cxema 1 k
bd = d
”'ghd
Cxema 2 k
“ehd
Cxema 3 b, L[k_k_]
Be g1 o

I[J'I}I HCHTpA U KOHTYpPA CUCTEMBI X 5 = 7.
A.12 HpI/I OMMPCACIICHUN TPUTOKA IIOA3CEMHBLIX BOJ K JIMHHBIM JIMHEHHBIM

BOJIOTIOHM3UTENbHBIM cHcTeMaM 1o Qopmyne (A.l) 3HaueHUs QyHKIUM TMOHIWKeHHs D
BBIYHUCIISIOTCS 110 popmyIie
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)

Xes
M_

3navenus ¢yHkiui F (u) onpenensitorcs o rpadguky pucyHka A.l.

2L —x

X
N 2Jat

Pucynok A.1 — I'paduk pynkumnu F(u)

Wil u =

A.13 3HaueHne (QyHKIUM TMOHMKEHHUS NPU PAa3HOBPEMEHHOM IIyCKE MJIM OCTAHOBKE
3JIEMEHTOB BOJONOHU3UTENBHOW CHUCTEMbI, KOTJAa Ha KaXIOM i-M IPOMEXYTKE BpPEMEHHU
Qi;=const u rpadpux pacxoma Q(f) m3zoOpaxkaercs CTyNeHUaTOM JIHMHUEH (PUCYHOK A.2),
CJIeZyeT ONpeNeNsTh A N-Io MPOMEXyTKa BpeMEHHU 1o (popmyIie

0~ 52 (i) (A12)

i

Pucynok A.2 — Crynen4atslii rpa¢puk 0TKAYKH
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A.14 TIpoaomKUTENBPHOCTh HEYCTAHOBHUBILIETOCS PEKHUMa JIOMYCKAeTCs NPUHUMATH
paBHOM 3HAYCHHWIO BPEMEHH f{, TP KOTOPOM BbIUHCIsAeMas 1o Tadmmme A.3 ¢yHKIus
noHWxkeHuss @ TOCTUTHET 3HAYCHUS, OTPEICTAEMOTO JUIsl COOTBETCTBYIOIIUX CXEM M YCIIOBHI
muTagus 1mo tadmune A.1l.

Pacuer cKkBasKHHHBIX BOJAOIIOHU3UTEJIBbHbBIX CUCTEM

A.15 Pacnionosxenue BOAOIIOHM3UTCIIBHBIX CKBAXXHH, UX YUCJIO U 3arny6neHHe ciaenyer
IIPUHHUMATh UCXOAA U3 IIPUTOKA MOA3CMHEBIX BOJ U HeO6XO,Z[I/IMOFO IIOHMKCHHUSA UX YPOBHA.

PaC‘leTHyIO IMPOU3BOJUTEIIBHOCTD CKBAXKUH CICAYET OIPECACIIATh C YYETOM ITOJIYUYCHHBIX
OIIBITHBIX JaHHBIX.

HpI/I OTCYTCTBHUH OIIBITHBIX JAaHHBIX IMPOU3BOJUTCIbHOCTbL CKBAXXHWHBI, ITPHU KOTOpOfI
obecneynBaeTcs JIUTCIIbHAA H 3(1)(1)6KTI/IBHa${ pa60Ta BOﬂOHOHHSHTeHBHOﬁ CKBaXXHHBI C
Y4€TOM HNPOHHULAEMOCTU OCYHlaCMOﬁ nopoabl U KOHCTPYKTUBHBIX IMapaMETPOB CKBAKWHBI,
HAOITYCKACTCs OIIPEACIIATH 11O BMHHqueCKOﬁ (1)OpMy.]'Ie

q, < 40011,k (A.13)

A.16 Ilpu pacyere BOJONOHU3UTEIbHBIX CKBAKHUH, IPEIBAPUTENIBHO 33JaBasiCh HX
napamerpamu  (T7IyOMHOH, JOMaMeTpoM H JUIMHOM CMOYEHHOW dacTH (QuiabTpa) u
PYKOBOJICTBYSICh ONBITHBIMH JaHHBIMH, a MpH HUX OTCYTcTBHM — (opmynoit (A.13),
HEOOXOJUMO  ONpEAENUTh MNPOU3BOAUTEIBLHOCTh  OJHOM  ckBaxkuHbl. Hcexons w3
NPOM3BOIUTEIFHOCTH OJHOM CKBRXHMHBI M OOMIETO0 TMPHUTOKA TIOA3EMHBIX BOA K
BOJIOIIOHU3UTEIILHON CUCTEME, HAMEYalOT YMCIIO CKBAKUH U UX PaCIOIOXKEHHUE, IPUHUMAs Ha
KOKIYI0O MX HUX TNPUMEPHO paBHyI0 Harpy3ky. IIpu 3ToM HEoO0XOAMMO NpPUHUMATH BO
BHHMaHUE€ OCOOEHHOCTU THJIPOTEOJIOTUYECKUX YCIOBHUM, a TAaKK€ YMEHbILIEHUE C TEUEHUEM
BPEMEHM IPOU3BOJUTEIBHOCTH CKBAXXUH MO Mepe CpadOTKH YpOBHEH MOA3EMHBIX BOJ U B
pe3ysbTaTe MpOoLEecCOB KOJIbMATallMU, KOPPO3UH U XUMHUYECKOI0 3apacTaHusl (PUIbTPOB.

A.17 Ilpy TpUHATHIX PACIOIOKEHUH U MPOU3BOJUTENLHOCTH CKBAKUH HEOOXOAMMO
IIPOBEPUTH BEIMUYMHBI OHWKEHUS YPOBHS MOJ3EMHBIX BOJ B PACUETHBIX TOYKAX HA JIMHHUH
BOJIONIOHM3UTENIbHBIX CKBKHH U B CAMMX CKBa)KMHAX.

[TonnxeHus: B pacYETHBIX TOYKAX MPU KOHTYPHBIX U JMHEHHBIX BOJIONOHU3UTEIbHBIX
CUCTEMaXx CJIEAYeT BBIUUCIISTh UCXOMAS U3 3HaUeHUM (QyHKIUMHN NMOoHMKeHUs O, onpeneinsieMbix
no ¢opmynam cxeM 1 u 2 tabmuusl A.1 u ¢dopmyne (A.l) nmpu HamoOpHOM NOTOKE —
HEINOCPEICTBEHHO, NPU OE€3HANIOPHOM — I1OCIIE MOICTaHOBKHU B (hopmyiy (A.1)

_2H-S
2

A.18 IloHmwkeHne YpOBHS TOJ3EMHBIX BOJ Ha JIMHUM CKBKHH OTMPEIEISAETCS I10
dopmyine (A.1) mo 3HaueHusIM @ TIpH X3 = ¥ JUIsI KOHTYPHBIX U Xcg = 0 111 THHEWHBIX CUCTEM.

CBA3b MEXAYy IMOHM)XEHUSIMHU YPOBHEH BOJIbI B COBEPIICHHBIX CKBaXMHAX U HA MX
JIMHUH TSl HATOPHOTO TTOTOKA BhIpaykaeTcs (popmymoit

h (A.14)

Sh=S,+Z—ZCDm (A.15)

CBHSB Me>1<)1y ypOBHS[MI/I BOIbBI B COBepIHeHHI)IX CKBA)KMHAX W HaAa UX JIMHUU I
0OE3HAIMOPHOTO TTOTOKA UMEET BT
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2
y=yi-Zhhe, (A.16)
k
OpauHarta ypoBHS BOJbI Ha JJMHUU CKBAXKHUH OTIPENENeTCs 1Mo Gpopmyiie
y,=H-3§, (A.17)

I[J'ISI COBCPUICHHBIX CKBa’XHNH IIOKa3aTeiib BHYTPECHHETO (1)I/IJ'IBTp AllTMOHHOI'O
COIIPOTUBJICHHUA

D, =D_; (A.18)

o —Lin® (A.19)
2t 2mr,

Jly1s HEeCOBEpILIEHHBIX MO CTENEHH BCKPBITUS BOJOHOCHOTO CIIOSI CKBaYKUH MOKAa3aTelb
BHYTpEHHEr0  (WIBTPAMOHHOTO  COMNPOTHBICHHUA C  Y4E€TOM  JOMOJHHUTEIHHOTO
TUAPOIMHAMUYECKOTO COMPOTUBICHUSI H3-32 HEMOJHOTO BCKPBITUS BOJOHOCHOTO CJIOS
ompezensercs no Gopmyre

@, =D, + D, (A.20)
B HAIIOPHBIX YCJIOBUAX
h—1, (1
o, =L L g, @)

r7e € onpenensercs mno rpaduky pucynka A.3.

B Ge3nanopHbix ycioBusx B ¢gopmyine (A.21) u npu omnpeneneHUU 3HAUYEHUS € IO
rpaguKy pucyHka A.3 cieayeT BMECTO 3HA4YECHHUS [r MOJACTABIATH by M BMECTO 3HAYeHHA /1
MOJICTABJIATH V).

ITpu pacuere cUCTEM M3 HECOBEPILIEHHBIX CKBaXXUH B popMmyibl (A.15) u (A.16) ciegyer
BMeCTO 3HaueHus D;, moacTaBiaATh Djy,,.

A.19Ilpu BbIOpaHHBIX YHUCIE, PACYETHON MPOU3BOAUTEIHLHOCTH M PACHOJIOKEHUU
BOJIONIOHU3UTENIbHBIX CKBQ)XMH TPYNIOBOW CHUCTEMBI CIEIyeT IPOBEPUTHh JTOCTHIKEHUE
TpeOyeMOro MOHMKEHUSI YPOBHS MOJI3EMHBIX BOJI B pACYETHBIX TOUYKAX U B CAMHMX CKBa)KHHAX
IIyTeM CYMMHUPOBAaHUS ACHUCTBUN KaXK10M CKBa)KMHBI B OTACIIBHOCTH:

1

3HayeHu (1)YHKIII/II71 MMOHMKCHUA JJIA PAaCUCTHBIX TOUCK BHC CKBAXXWHBI OIMPCACIIAOTCA
o ¢hopmynam TabauIbl A.6, a B COBEPIICHHON CKBaXHUHE OT €€ COOCTBEHHOTO JICUCTBUS — IO

dbopmyie

£, =0,1591n (A.23)

,

51



CI1103.13330.2012

a, 6 — CXeMbI HECOBEPILCHHBIX CKBaYKHH B HAIIOPHOM 1 O€3HAIIOPHOM ITACTax;
8, 2 — TpaMKH IJIs OTIPEIEIICHUS €

Pucynok A.3 — K pacdery conpoTHBJIeHUS] CKBAa:KMH HA THAPOJIOTMYECKOe HECOBEPLIEHCTBO

[Tpu pacuere cucTeM M3 HECOBEPILIEHHBIX CKBaXHH Mo ¢opmynam (A.21) — (A.23)
3HaueHUe QYHKUUH TNOHMWXKEHHS @;,, BXOIUT B BBIPAKEHUE PACUETHOIO DPATUYCA Fe,
COBEpIICHHONW CKBa)KUHBI, DKBHUBAJCHTHOW MO JAEOUTY IEHCTBUTENHHON HECOBEPIICHHOM
CKBa)KUHE:

—2nd;
he =0r; o=e . (A.24)

Pacuer npousBoauTCS Kak Al COBEPIIEHHBIX CKBA)XMH C IMOJACTAaHOBKOH B (opMyiy
(A.23) BMeCTO 7, BEIMYMHBI PACUETHOTO PAIAYCA Fpe.

A.20 OxoHuarenbHas TyOMHA CKBXXUH U TITyOMHA MOTPYKEHHs] CKBaKMHHOTO Hacoca,
a TaKKe TuaMeTp U JUIMHa (QUIIbTpa yCTaHABIMBAIOTCS HA OCHOBAHUM OIpeeleHHbIX Mo A.18
1 A.19 nmoHmkeHui 1 OTMETOK YPOBHEHN BOJBI B CAMUX CKBa)KMHAX.

Jns nutenbHOro cpoka CirykObl (pUIbTp, Kak MpaBMIIO, CIEAYET paclroyiaraTb HUXKE
YpOBHS BOJIbI B CKBakuHE. [Ipu cooTBeTCTBYIOIIEM 00OCHOBAHUM JIOMYCKAETCs UCIOIb30BaTh
BOJIONIOHU3UTENIbHBIE CKBAKUHBI C HE3aTOIUIEHHBIM (UIBTPOM, HalpuMep, Ha KOHEYHOM
dTare Mpyu MOHMWKEHUH YPOBHS BOJIbI 10 BoJoynopa. B aTom ciaydae mpu onpeneneHun JJIMHbI
neicTByromel (CMOYEHHOM) yacTH (MiIbTpa CIEAyeT YYUTHIBaTh BBICOTY BbICAUMBaHUS,
ONPEACIISIONIYI0O YPOBEHb BOJIBI 33 CKBAKMHOM, W BBIYHMCIATH JJIMHY JEUCTBYIOUIEH YaCTH
HE3aTOIJIEHHOTO QHUIbTpa If; M:
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JUTSL COBEPILIEHHBIX CKBAXUH — 0 popmyie

,\/ k
= Les Nk 5y iy 2 (A.25)
‘ 7 k

JUISL HECOBEPILICHHBIX CKBaXHH B (hopmyiny (A.25) BMECTO TEUEHHUS BEIUYMUHBI }j, CICIyeT
HOJCTABIIATS by

Pucynok A.4 — I'papuxu pyuxuuii Q (u, v) u 0 (u, v)

Pacyer Tpy0UaTBhIX M rajiepeHbIX ApeHaxKen

A.21 llpu npuHATOM TIIyOMHE 3aJI0KEHHSI KOJIBIIEBOTO JpEeHaka MPHUTOK IMOI3EMHBIX
BOJI K HEMY CJIe/1yeT BBIUUCIATH 10 popmyne (A.1) u popmynam cxeMm 3 u 4 tabnuusl A.1.

OTO ’K€ 3Ha4YeHHE BEJIUYMHBI TMPUTOKA CIEAYeT MPUHUMATh IPH OINpPEEICHUN
MTOHWKEHUSI YPOBHEHN MOJ3EMHBIX BOJ COTJacHO A.18 B TOUKaX, SABISAIOMINXCSA BHEIIHUMH IO
OTHOIICHUIO K KOHTYpPY JpEeHaXa.

A.22 [lonnkeHue YypoOBHSI TOJA3EMHBIX BOJ B LEHTPE KOJBILEBOTO JApeHaXa IpHU
3aJJaHHOW TIIyOMHE €ro 3aJlOKEHHUs, a Takke TpeOyeMyro IIyOHHY 3alI0K€HHS KOJIBbIEBOTO
JpeHaXka Mpu 3aJaHHOM MOHMKEHUU B €r0 IIEHTPE CIEAYEeT ONpPENesTh U3 YPaBHEHUS

s, =1 s 2 @[L;QJ_%(LJ _s. 1n8_7+2q{1;iJ (A.26)
Vi Yi Wi Y w0 Yi W

st cxemsl 3 Tabnunbl A.1 y; = h; ans cxemsl 4 Toii xe Tadnuisl y; = H — S
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@(L;r_dj =9, (Lj — 0, (i} (A.27)
Yi W Vi Vi

3HadyeHuss (PYHKIHI ?, (Lj;(pz (r_dj u 0, (L OIPENENSAIOTCS COOTBETCTBEHHO I10
Vi Vi Vi

rpadukam pucynka A.S.
VYpaBuenue (27) cnemyer pemarb mo100poM HITH rpaduIecKH.

Taonuma A.6

Pacuernas cxema Pacuernas popmyna
Cxema 1 2 2
B R S
Ta I"2 Xes =1 T X
£=0,1591n d
Xn

B cioe ¢ kpyroBsIM KOHTYpOM ITUTaHUS

Cxema 2 412 —4lhx+x,3
f=0,1591n

Xp
X HMeEET IIOJOKMTEIbHBIE 3HA4YeHUE, €eCIHU
TOYKa M HaxXOAUTCA MEXIY CKBAXUHOU HU

00J1aCTBIO TUTAHUSA
B nonyorpanuuenHom cioe (C  OJHUM

KOHTYPOM ITUTaHUS)
1 — ckBaxkuHa; 2 — 00J1acTh MUTAHUS

Cxema 3 f® i;21h+z o i;i
bst bst bst bst
X z 2, -z
U=—:; v=— WM V=——
bst bst bst
B 5 Oynkiuss O (4, V) omnpenensercss 1o
MOJI0COO0Pa3HOM CJIOE€ C IByMsI KOHTYpaMH rpacdukam prcyHKa A.4
MUTAHUS
1 — ckBaxkmHa; 2 — 00J1aCcTh MUTAHUS
Cxema 4 /
=0 e St
bst bst bst bst
uzi,v=lh+z WIN v=lh_z
bxt bst bst
Oynkius O (u, v) onpeaensercs mo rpapuky

B crmoe wMexnmy o00macThl0 TUTaHUS W
HETPOHUIIAEMOM IpaHULIEH
1 — ckBaxxuHa; 2 — 00JIaCTh TUTAHUS

pucyHka A.4
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a—@i(u); 6 — @a(u); 6 — @3(u)

Pucynok A.5 — I'papuxu pyHxnuii

A.23 Tlpu 3amanHO# TTyOMHE 3aJI0KEHUS IMHEWHOTO JAPEeHaXKa MPUTOK TOI3EMHBIX BOJI
K HeMy ciefyeT omnpenenars no ¢opmyne (A.1) u gpopmymnam cxem 5 u 6 Tabmunsl A.1, a
YPOBEHb IMOA3EMHBIX BOJ B TOYKAaX Ha PAcCTOSHUU X OT OCH JIMHEHHOro JpeHaxa — IO
ykazaausM A.17 ucxonast 3 BETUYUMHBI PUTOKA, BEIYUCICHHON 110 hopmyiie (A.11).

A.24 Tlpu 3agaHHOM TpeOyeMOM IMOHM)KEHHH B TOYKE Ha PACCTOSHUU X OT OCH
JUHEHHOro JpeHa)ka CielyeT BHayalle ONpPENEeNUTh NMPUTOK MOJ3EMHBIX BOJ K HEMY IO
dbopmyne (A.1) u hopmynam cxembl 2 Tabmuisl A.l, 3aTeM, UCTIONB3YST POPMYIIBI CXeM S U 6
TOW >k€ TaOJUIBI, OMPEACIUTh MOAOOPOM HEOOXOAMMYIO0 TIIYOWHY 3aJI0KEHHUS JIMHEHHOTO
JpeHaxa.

A.25 bykBeHHbIe 0003Ha4YeHMsI, BXOAsIIME B GopMyJbl, puBeieHb! B [Ipmnoxenun B.
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IIpunoxenune b
(pexoMeHayemMoe)

IIpoexkTHpOBaHKE BOAONOHU3UTEIbHBIX YCTPOUCTB

BoponoHu3uTeabHbIE U Haﬁ.]'llOL[aTeJILHbIe CKBa’KUHBbI

b.1 JIns onpeneneHust KOHCTPYKIMKM BOJIOTIOHU3UTEIbHBIX CKBAKUH B IIPOEKTE J1OJIKHBI
OBITH BEIOpaHBI C1IOCO0 OypeHus u TpedyeMoe KperIeHne CKBaKUH 00CaTHBIMU TPYOaMu.

JlomyckaeTcs mpeaycMaTpuBaTh OypeHHE CKBaXKMH C TJIMHHCTOM IPOMBIBKOH B
npelenax HEeAPEHUPYEMBIX CIIOEB, a TAK)KE B MpeAesax JIPEHUPYEMbIX BOJOHOCHBIX CJIOEB B
T€X CiIydYasx, KOIJIa OIBITHBIM IyTeM JoKa3aHa J(P(EKTUBHOCTh IOCIEIYIONEH
pa3rIMHU3AIUY CKBaXKHH.

Juamerp OypeHHS CKBaXHH IOJA (WIBTPOBYIO KOJIOHHY CIIEAyeT NPUHUMATH I10
Hapy)XHOMY JAHaMETPy IPEAYCMOTPEHHON MPOEKTOM (PHIIBTPYIOIIEH OOCHINKH.

B xonmonHax oOcamHbIX TPyO, MPEAyCMOTPEHHBIX HA MEPHOJ IKCIUTyaTallud CKBAXKWH,
BEpXHHUI 00pe3 KaxkIoi ocraromieiics o0camHoi TpyObl JODKEH OBITh BhINIE OamiMaka
npeaplaylel TpyObl He MeHee YeM Ha 3 M IpH IiIyOuHe CKBaKUHBI 10 50 M HE MEHee ueM Ha
5 M— mpu Oomblueil rTyOMHE CKBaKHHBI; KOJBIIEBOM 3a30p MEXIy TpyOamMH JOIDKEH OBITH
3alleMEHTHUPOBAaH (TaK ’Ke, KaK Bce 3aTpyOHOE IMPOCTPAHCTBO OCTAIOLICHCS TpyObl) WIIU
3a/ieaH CaJlbHUKOBOM HaOMBKOM.

[Ipy npoEeKTUPOBAaHUU BOJONOHM3UTEIBHBIX CKBAXMH B IIOJ3€MHBIX BbIpaOOTKaX
CIIEZyeT TMpenycMaTpuBaTh HX OypeHHEe ¢ MPUMEHEHHEM YCTPOMCTBA, HCKIIIOYAIOIIETO
IPOPBIB MOJ3EMHBIX BOJ B BbIPAa0OTKH. B MArkux mnopoaax IpH COOTBETCTBYIOLIEM
000CHOBAaHHHU JTOMYCKAETCsl MpeycMaTpUBaTh YCTPONCTBO CaMOM3IMBAIOIIMXCSA CKBAXKHUH U3
MOJI3EMHBIX BBIPAOOTOK ITyTeM 3a0MBKM WJIM 3aJaBJIMBaHUS (QUIBTPOBOM KOJIOHHBI Ha
TpeOyeMyto TIIyOuHy.

b.2 JInsi BOJONMOHM3HUTENBHBIX CKBAXUH CIEAyeT IpeaycMaTpuBaTh TpyOdaTkle,
KapKaCHO-CTEP’KHEBbIE, IPABUTALIMOHHBIE, KOP3MHYAThIE, KOXKYXOBbIE M OJOYHBIE (PUIBTPHI
WIM TMPOEKTUPOBAaTh BOAOIPHEMHYIO YacTh CKBa)XMHbI 0€3 YCTAaHOBKHM B HEW (QHIBTPOB
ucxos u3 TpedoBanuii Ta0auIe! b.1.

Kaxnoe punbTpoBOE 3BEHO JOJKHO UMETH MACIIOPT 3aBOJA-U3TOTOBUTEINS C YKa3aHUEM
BCEX €r0 TEXHUUYECKUX JaHHBIX.

[Tpr HEBO3MOKHOCTH MOJMY4YeHHs! (PUIBTPOB 3aBOJICKOTO M3TOTOBJIEHUS HA HUX JOJKEH
OBITh BbIJIaH CHELMAIBHBIN IPOEKT, pa3paO0OTaHHbBIN MPOEKTHOW OpraHu3alue.

OwIbTpel JOKHBI 00JIalaTh JOCTaTOYHOM IPOYHOCTHIO, oOecneuuBaromed uX
HOpPMaJlbHYI0O paboTy B CKBaXHWHE, a TakKKe€ COXPaHHOCTb TIPU MOHTaxe U
TpaHcnopTupoBaHuu. [IpoekTHpoBaTh UX ClieyeT B aHTUKOPPO3MOHHOM HUCIIOJIHEHUH.

Coenunenne (QUIBTPOBBIX 3BEHBEB MEXAY COO0OHM, a TakKe C OTCTOMHHUKOM |
HaAQWIBTPOBBIMU TPyOaMH JOIKHO OBITh, KaK MPaBUIIO, PE3LOOBBIM.

b.3 Tlepdopanuro Tpyd ciemyeT mpeaycMaTpuBaTh B BHJIE€ KPYIJIBIX OTBEPCTHM WITH
nieneii. BogonpueMHble TOKPHITHS TPyOUaThIX U KApKACHO-CTEPIKHEBBIX (UIBTPOB CIETYET
BBIMOJHATh TPOBOJIOYHBIMHM, HAaBUTHIMH [0 CHHpaId C 3aJlaHHBIM IOCTOSHHBIM IIAarom,
CeTYaThIMU WJIM U3 MPOCEYHOI'O CTaJbHOTO JIMCTAa C PA3IMYHBIMU THNAMHU Meppopanuu
(«MOCTOM», KPYTJIBIMU OTBEPCTUSIMH, IIENSIMU U T 11.).

b.4 CxBaxxHOCTh OOKOBOI MOBEPXHOCTH TPyOUaThIX (UIBTPOB AOHKHA OBITH MOpSIIKa
18-25 %, BOAONPHUEMHOIO MOKPHITUS M3 MPOBOJIOYHON OOMOTKM WM MPOCEYHOrO JHCTa —
nopsinka 30—60 %.
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Pasmep mpoxogHBIX OTBEpCTUH BOJAOMPHUEMHOIO MOKPHITHS, a MPU €ro OTCYTCTBUU —
OTBepCTUH WM miened (GuiabTpa AOKEH OBITh PaBeH CpeJHEMY IUAMETPy YaCTHLl d;
MpUJIErarolel mopo/Ibl UK OOCHINKH.

b.5 B kauectBe Marepuana oOCHIIKA GUIBTPOB CIEAYET MPUMEHSATh OTMBITHIN MECOK U
IpaBUil WM MEeCYaHO-TPAaBUHHBIE CMECH, a TaK)Ke MPOJYKThl IPOOJIEHUST U3BEP>KEHHBIX WU
MPOYHBIX OCAZOYHBIX MOPOJ C yACHBHBIM BecoM He Menee 20 kH/M (2 Te/M’) 1 BpeMeHHBIM
CONPOTHUBIICHHEM CxaThO HEe MeHee 60 MI]a.

Matepuan oOCBIIKH JOJKEH ObITh INIOTHBIM, HEPACTBOPUMBIM B BOJIE, CBOOOTHBIM OT
COJIEBBIX ITPUMECEH.

b.6 I'panymomMeTpruecKuii COCTaB IMECUYaHO-TPABUMHOW OOCHINIKH, YHCIO CJIOCB M HX
TOJILIUHY CIIeAyeT MoAdupaTh Ucxoas U3 TpedboBanuit Tabaus! b.2.

Vknaaky oOChIIKM clieqyeT mpeaycMarpuBaTh Ha 2—10 M Bblllle BEpXHEW KPOMKHU
¢bunbTpa B 3aBUCUMOCTH OT TNIyOUWHBI CKBRXXHHBI U BBICOTHI y4acTKa (PUIBTPOBON KOJOHHBI,
MEPEKPHIBAEMOTO OOCHITTIKOM.

b.7 Ilecuano-rpaBuiinbie 00CBINKHU YITUPEHHOTO KOHTYpa JIOTTYCKaeTCsI
npelycMaTpUBaTh B MEIKHX MEeCKaX B BOJOMOHU3UTEIbHBIX CKBRXMHAX, OYpEHHE KOTOPBIX
MPOEKTUPYETCS YAAPHO-KAHATHBIM CIIOCOOOM.

OpnHoCIOKHYI0 00CHITIKY YIIUPEHHOTO KOHTYpa pa3peliaeTcs IpoeKTUPOBATh C YU€TOM
YCTPOICTBA €€ OJHUM M3 CIIEAYIOLUX CIIOCOOOB:

MPOKAYKON CKBa)XUHBI 3PIU(TOM C OJHOBPEMEHHOW YKIAJIKON IMeCYaHO-IPaBUWHOTO
MaTepuaia U MoabeMOM 00CaTHOM KOJOHHBI;

NOrpyXeHueM (PUIBTPOB C KOHYCOM;

C TIOMOIIIbIO BCTIOMOTATENbHBIX CKBAXKHH;

MPUMEHEHHUEM i1 OypeHUsl pacIlupuTene.

b.8 B KOHCTpYKIIMU BOAOMOHU3UTENHHON CKBaXMHBI JOJKHA OBITH MPEAyCMOTpEHa
buIbTpOBas KOJOHHA, COCTOAIIAS W3 TIyXHX TpPyO, MEPEeKpHIBAIOLINX HEYCTONYMBBIE, HE
OTJIAIOIIUE BOJIY CTIOU, (PUITBTPOBBIX 3BEHHEB, OTOJIOBKA U TIPU HEOOXOAUMOCTH — OTCTOMHUKA
Wik BeIMycka. J[uamerp GUIBTPOBON KOJNOHHBI JOJHKEH YAOBIETBOPSATH TPeOOBaHUSIM
MOHTaKa ¥ IEMOHTa)ka MOTPYKaeMoro B Hee 000pyA0BaHus, B YACTHOCTH HACOCOB (€CIU OHU
MPeyCMOTPEHBI TPOEKTHOW JOKyMEHTalel) U MpruOopoB, a TaK ke MPOIMyCKa pacueTHOTO
pacxojia BOJbI.

Ounbtpel  (cormacHo Tabnume b.1) HeoOXxoaummo mpexycMaTpuBaTh B KaXKIOM
BOJIOHOCHOM TOPH30HTE, M3 KOTOpPOro TpedyeTcss OoTOOp BOABI, a TaKXKe B 30HE
BojionoryonieHus. Yncno 3BeHbeB GUIBTPOB YCTAHABINBACTCS PACUETOM.

OTCTOWHUK AOKEH OBITh MPEeIyCMOTPEH B KaXXAOW CKBa)XKMHE, B KOTOPOW BO3MOXHO
OCellaHMe 4YacTull TpyHTa. [[nMHY OTCTOWMHMKA CleyeT Ha3HayaTb B 3aBUCHMOCTH OT
KOJIMYECTBA O’KUJIAEMBIX OCAJKOB YaCTHI] TOPHBIX MOPOJ, HO HE MEHEe 2 M.
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Taonunma b.1

Bun BomonpueMHOM 4acTH CKBaKUH

ObnacTe IPUMEHEHHS

1 CxkBaXHHBI,
buIBTPOM

HE obopynoBaHHBIE

[Ipounbie TpemMHOBATBIC CKAJIBHBIC IOPOABI, B
Ipeaesiax KOTOPBIX HET OIMMACHOCTH BBIBAJIOB M BHIHOCA
3QJIMBAIONIETO  TPEIIUHB MaTepuajia B  IOJOCTh
CKB)XUHBI, TIPH PACIIOJIOKCHUH CKBOKHHHOTO Hacoca
BEIIIIC HE3aKPEIUICHHOW YacTH CKBOXHWHBI WIH B
CKBakMHe, paboratomeld 0e3 Hacoca; CKBaKHHBI C
VIIAPEHHON BOJOTPHUEMHOHN MOJOCTHIO, 0OPa30BaHHOM

BOIOIIPUEMHOTI'O IMOKPBITHSA

B pe3ylbTaTeé BBIHOCA IOPOABI M3 BOJOHOCHOTO
TOPU30HTA
2 TpyOuatsie GuUIbTPEI — TPYOBI ¢ Kpyrinoi| TpemmHoOBaTEIE CKalbHBIE M KPYITHOOOJIOMOYHBIE
WK TIeneBoi nepdopanueii 6e3 OOCHIIIKH U|TIOPOABI  TpPU  OTCYTCTBUH  OMACHOCTH  BBIHOCA

TPYHTOBOTO MaTepHaja W3 TPELIMH; NPH HaJlexKalleM
000CHOBAHUH — IPABEIUCTHIC TPYHTHI

3 TpyOuaTsie QUIBTPBEI C BOJOIPHEMHBIM
HOKPBITHEM W3 IPOBOJOYHOW OOMOTKH,
IITAMIIOBAaHHOTO JIUCTa C OTBEPCTHSAMH WIN
CeTKH, a TaKKe GUITBTPHI u3
MITAMIIOBAaHHOTO JIUCTa ©0€3  OMOPHOTO
Kapkaca, 0e3 00CHITKH

Ilpn HagnexameM OOOCHOBaHHUU KpYyIIHBIE U
TPaBeJIUCThIE MIECKH, KPYITHOOOJIOMOYHBIE u
TPELIMHOBATHIE CKAJbHBIE MOPOABI IPH OTCYTCTBUHU
OIMaCHOCTH BBIHOCA IIECYAHOTO MaTepHala B CKBAXKHHY

4 To xe, c mecYaHO-TPABUITHOM OOCHITIKOI

Ilecku u pApyrue TOpHBIE MOPOABI INPH OMACHOCTH
BBIHOCA MEJIKHX YaCTHIl B CKBXKUHY

5 KapkacHo-cTep>KHEBBIE buIBTpHI
BOJIOTIPHEMHBIM IOKPBITHEM IIO 1103. 3

ITo no3. 3 npu ycIoBUU PACTIONOKEHUS CKBAXKHHHOIO
Hacoca Hajg (QWIBTPOM, a TakXke B CKBaKUHAX,
pabotaromux 0e3 Hacoca

6 To e, ¢ mecyaHO-TPaBUHHONW OOCHIITKON

ITo mo3. 4 B YCIOBUSIX PACTONOXKEHUS CKBAXKHHHOTO
Hacoca HaJg (QWIBTPOM, a Takke B CKBOKUHAX,
paboTarommx 6e3 HacoCOB

7 I'paBUTALIMIOHHBIE GUIBTPHI
KOJIOKOJIBHOTO MJIM 30HTUYHOTO TUIIA

[lecku cpenHel KpynmHOCTH

8 Kop3uHuaTble 1 KOKyXOBbIE (DUIBTPHI

YcioBus, B KOTOPBIX, COTTIACHO TPEOOBAaHUSAM TaOIHUIIBI
b.2, HeoOxonuma nByXcioWHas OOCHIIKA U B KOTOPBIX
CO3aHHI0 OOCKHITIKK HETIOCPEICTBEHHBIM MTOTPYXEHHEM
B CKBa)XHMHY TI€CKa W TPaBUS MPEIATCTBYIOT HAITOPHBIE
BOJIBI

9 bnounsle GuUIBLTPHI

prrIHLIe IIECKHU u FpaBI/If/iHO—FaJ'IC"IHI/IKOBLIC
OTJIOKCHHA IIpU OTCYTCTBHMU B IIOA3CMHBLIX BOAAX
KOJIbMATHUPYIOIUX XUMUYCCKUX 06p330BaHI/II>i

IIpumeuanue

1 [Ipumenenne GmIBTPOB 0e3 OOCHITKK JOIYCKAeTCs, €CIM BO3MOKHBIE TIPH 3TOM OOPYIIEHUS] TOPHBIX
MOPOJ] HE BBI3BIBAIOT OCIIOKHEHUS HA TPUIIETAIONIEH TEPPUTOPHH.

2B 1mpoekTHON JOKYMEHTallMM JIOMyCKAeTCsl MpeayCMaTpPHBaTh HWCIOJIB30BaHUE M (DUIBTPOB
BOJIOTIOHM3HUTENBHBIX CKBAXWH BOJIOKHHCTBIX MAaTEPHAIOB, CHHTETHYECKMX TKAaHEW M JPYrUX MaTepHalOB,
OTBEYAIONINX TPEOOBAHMAM HEOOXOAUMOTO CPOKA CIYKOBI CKBAaKHUHBI.

3 Kak mpuBmIito, ciaeayeT mpeaycMaTpuBaTh (GIIBTPHI 3aBOICKOTO H3TOTOBICHHUS.
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Taonuma B.2

ITapameTpsr 0OCHITKH TpeboBanus Kk mapameTpam
CooTHolEHNE 3HAYEHUH CPEJHUX THAaMETPOB YACTHI] MaTepHaa, 5< i oy A3 <10
IPUIETAIOIET0 K MOPOAE cI0si OOCBHIIKM M CaMOM MOPOIbI WM 4 d, - dy,,
,mt Jmt ,mt
MOCJIEIYIOLIETO U MPEABIAYIIEr0 CI0EB OOCHIIKU g
Pa3Ho3epHHCTOCT, MaTepHuaia KaXIOrO €0 OOCBHIIKM IpU €€
YCTPOMCTBE:
THUAPABIMYECKAM CTIOCOOOM HITH YKIIAJAKOU B KOXKYX dy <5
dinf
myTeM cOpoca IO 3a30py Mexay (QUIbTpOM H CTEHKaMu d, <3
CKBaXKHHBI d.."
inf
TomuHa OAHOrO Criost OOCHIMKH (QUIBTPA BOJONOHM3UTENBHOU| ¢4, >30dy,, n ¢4, >0,25d g
CKBaXKHHBI

[Ipumeuanue— Ilpu nepecedeHuH (GHUIBTPOM HECKOJIBKUX BOJOHOCHBIX CIIOEB HIIHM MHPOCIOEK
TPYHTOB Da3jIMYHBIX HAaUMEHOBaHMH W BUJOB, MaTepHal OJHOCIOMHOW OOCHINKM CJeIyeT MoAOupaTh IIo
HAUMEHBIIEMY 3HAUEHHIO dg,;, ONPENEIECHHOMY IpU TIPaHYIOMETPHYECKOM aHAIIM3€ BCEX OTOOPAHHBIX
00pa3oB MOPOJKI, HO C COONIOJEHUEM JUI KaXKI0T0 IEPECEKAEMOTrO CIIOS YCIOBHSA d 4y > dy . ECTIM 3HAUEHUA
dg 1y PA3TMYHBIX BOJOHOCHBIX CJI0EB HACTONIBKO OTJIMYAIOTCA MEXIy COOOM, 4TO 9TO yCIIOBHE HEBBIIOIHIMO, TO
cleqyeT MpeaycMaTpUBaTh OZHOCIONHYIO OOCBIIKY C Pa3IMYHBIMU 3HAYEHUAMHU d ,, 110 BbICOTE (DUIIBTpA MU

JIBYXCIIOMHYIO.

b.9 JIns oTkauku BOABI M3 BOJONOHMU3UTENBHBIX CKBaKWH, Kak IPaBWJIO, CIEAYET
peycMaTpuBaTh CKBa)XKMHHbBIE HACOCHI.

[Ipu HamnexxamemM OOOCHOBAaHUM JOIyCKAaeTCs IPOEKTHPOBaTh 0OOpYyJOBaHHE
BOJIONIOHU3UTENIbHBIX CKBOXXUH ApiaudTaMu, THApO3JIeBaTOPaMu, MOPIIHEBHIMU HACOCAMH.

JI1s OTKAaYKM XMMUYECKU aKTHUBHBIX M TEPMAJIBHBIX BOJI HACOCHI CJIEyeT MPUMEHSTH B
XUMHUYECKH- U TEPMOCTOMKOM UCTIOJTHEHUSIX.

[Ipu pasmemieHHH B CKBaXHHE HAcoca C MOTPY)KHBIM 3JIEKTPOABUIATEIEM HUXKE
¢unbTpa cieayer mpeaycMaTpUBaTh YCTPOMCTBO B BHUAE OTKPBITOIO CHM3Y KOXyXa JUIs
oOTekaHus (C LEIbI0 OXJAKICHHS) AJIEKTPOABHUraTeNsl OTKAYMBaeMOM BOJIOHM, €CIM Takoe
YCTPOWCTBO HE NMPEAYCMOTPEHO KOHCTPYKIIHEHN Hacoca.

[lomjaya  Hacoca  mpu  TpeOyeMoM  Hamope  JOJDKHA  COOTBETCTBOBATH
MIPOU3BOIUTEIBHOCTH CKBAXKUHBI.

b.10 CxkBaxuHbl, 000pYJOBAHHbIE HACOCOM, JIOJIKHBI OBITh CHAa0XEHbBI MAaHOMETPOM,
3aJIBIDKKOHM, OOpaTHBIM KJIamaHOM, KpaHOM g oOTOopa mpoO BOMBI, BOJOMEPHBIM
YCTPOWCTBOM, MbE30METPAMHU WM JaTYMKaMU JJI 3aMEpOB YpPOBHEH BOAbI B (PUIBTPOBOI
KOJIOHHE M B 3aTpyOHOM HPOCTpaHCTBE (B CHCTEMax BOJOMOHU3UTENIBHBIX CKBaXKUH,
paboTaronux B OJAMHAKOBBIX YCIIOBHUSX, JOIYCKAeTCsl YCTAHOBKA MbE30METPOB B OJIHOM W3
JECSITH CKBAXKHH).

[Ipu otcyrctBuM HeoOXxomuMocTd B (uibTpe (cormacHo Ttabmuie b.1) ciaemyer
npelycMaTpUBaTh KPEIJIEHUE CKBAXXUHBI TIIyXOM TpyOOil OT MOBEPXHOCTH /10 TIyOMHBI HE
MEHEEe 4eM Ha 2 M HIKE Hacoca.

b.11 [Ipy mpoeKkTUpOBaHUM HIIEKTPOCHAOKEHMSI CKBKMHHBIX HACOCOB HEOOXOIUMO
cobmonate TpeboBanus [22]. [lo HaAEKHOCTH DIEKTPOCHAOKEHHUS CKBaKWHHBIE HACOCHI
oTtHOcsTcs Ko Il kareropun.

OneKTpocHaOXKeHWE  CKBOKHUHHBIX  HACOCOB  CIEAyeT  MpeaycMaTpuBarth  OT
CaMOCTOSITENIbHBIX JIMHUM 3JIeKTpoIiepeayun.
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b.12 Jlns HacOCHBIX YCTAaHOBOK BOJOIOHHU3UTENbHBIX CKBAXHUH, KaK MPaBUIIO, CIEAYET
npelycMaTpuBaTh aBTOMATHU3AIMIO Pa00OTHl 000PYA0BaHUS B 3aBUCUMOCTH OT YPOBHS BOJIbI B
CKBOKMHAX C CUTHAIM3AIMed 00 aBapuWHOM OTKIIOYEHUM HAa TUCHETUYEPCKUN MYHKT, MPH
HEOOXOJUMOCTH TMEPUOJUYECKOTO BKIIOUEHUS W OTKJIIOYEHHS] HACOCOB — JUCTAHIIMOHHOE
yIIpaBJICHHUE.

b.13 Beimyck 13 CKBO3HOW COPOCHOW CKBa)XKMHBI (CKBO3HOTO (PMIIBTpa) JOJKEH OBITh
000py10BaH 33ABMXKOM 1 MAHOMETPOM.

b.14 B mpoekTe caMOM3IMBAIOMICHCS CKBAXHUHBI JIOJDKHBI OBITH IPEIYCMOTPEHBI
MEpPOIPUSITHSI IPOTUB MPOPHIBOB 110 3aTPyOHOMY (32 PUIBTPOBON KOJIOHHOI) MPOCTPAHCTRY.

YcThe caMOU3NIMBAIOIIECHCS CKBXXKHUHBI CIEIYeT MPOCKTHPOBATh HUKE OTMETKH, N0
KOTOpOil TpeOyeTcs NOHMU3UTH YpPOBEHb HAMOPHBIX BOJ. W3IHMB U3 yCThs clieyeT
pelycMaTpUBaTh B BOJOOTBOIAIIUE JIOTKH, TPYOOTIPOBOIBI UM CU(OHHBIN KOJIIEKTOP.

YcThe CcaMOMBNUBAIOLIEHCS CKBaXHHBI B TOJ3EMHON BBIPAOOTKE JOHKHO OBITh
000pyI0BaHO 3a/IBHKKOH.

B ny4eBbIX ApeHakax CaMOU3JIMBAIOIIMECS CKBAKUHBI CIEAYeT MpeaycMaTpuBaTh BO
BCEX CJIOSIX, B KOTOPBIX TpeOyeTcs BoAOMOHMKeHHe. UNCIo THE3L B CTEHKE KOJIOAIA JTOJKHO
ObITh B 1,5-2 paza Gombliie pacueTHOTO YUCIIA JTy4eH.

b.15 BakyyMHbIe CKBaXUHBI CIEAYeT MpPeIyCMaTpUBAaTh C T€PMETUYHOU KPBIIIKOH U
CaIbHUKaMH N7l YIUIOTHEHHUS MECT IepeceueHus C Hel BceX S3JEMEHTOB 00O0py/0oBaHUS,
npenxycMmarpuBaemMblx  b.10. BakyyMHble CKBaXXUHBI JIOTIOJHUTENBHO JOJDKHBI  OBITh
000pyOBaHbl BaKyyMMETPOM, JaTYMKaMH YPOBHEW M YCTPOWCTBOM [UIsl HU3MEPEHUS
JTUHAMHYECKOTO YPOBHS.

B mpoekTHO!l [OKyMEHTauu HEOOXOAMMO TMpeaycCMaTpUBaTh TePMETH3ALUIO
My(TOBBIX coeTUHEHUI (PUIBTPOBBIX KOJIOHH U UX IICHTPOBKY B CKBXKHUHAX.

s orGopa Bo3Iyxa M3 BaKyyMHBIX CKB@KUH CIEAyeT NPEdyCMaTpUBaTh YCTAHOBKY
BaKyyMHBIX HAacOCOB MJIM KEKTOPHBIX yCTpoHCTB. IIpu 3TOM nomyckaercs nmpuMeHeHue
CHCTEM, OCHOBAHHBIX Ha MCIIOJIb30BAaHMM HACOCHBIX arperaToB JIETKUX HIIO(QUIBTPOBBIX
YCTaHOBOK BaKyyMHOI'O BOJOIIOHMKEHUS.

b.16 OronoBku u HapyXHOe 00OpYIOBaHHE BOJOMOHU3UTEIBHBIX CKBAXUH JOJKHBI
OBITh 3alUIIEHb] OT HOBPEXKCHUS U 3aCOPEHUSI.

b.17 Ilpn wucnonb30BaHMM OTKAYMBAEMOM BOJBI Ul BOJOCHAOXKEHHSI KOHCTPYKILIUS
BOJIOTIOHU3UTENBHBIX CKBKUH JIOJKHA YI0BIETBOPATH TpeboBanusm CIT 31.13330.

b.18 B mpoekTHOM  JOKyMEHTAalMM  CJlelyeT  IpelycMaTpuBaTb  pE3EpB
BOJIOTIOHM3UTENBHBIX CKBAXHH, B TOM YHCIlie 000pyJOBaHHBIX Hacocamu, B pazmepe 10 20 %
OT UX OOIIEro YKCIa, ONMPEaeIEHHOIO PaCUE€TOM.

b.19 KoHcrpykiins HaOmrOmaTenbHBIX CKBAXHH, KaK MPaBWIO, [OJDKHA BKIIOYAThH
HaA(QWIBTPOBBIE TPYOBI, (PUIBTPOBYIO YacTh M OTCTOMHHK. BHyTpeHHUI quameTp KOJOHHBI
JIOJKEH OBITh TAKMX pa3MepoB, YTOOBI 00eCTIEUNBAINCH OECTIPENATCTBEHHOE TIepeMEIICHHE B
ee IOJIOCTU HM3MEpPUTENIbHOW ammaparypbl U BBIIOJHEHHE PEMOHTHBIX pabor. DuibTp
JIOITYCKAeTCsl MPHUMEHATh TPyO4YaToro TUHa C CETYAaThIM BOJOINPHEMHBIM TMOKPBITUEM U3
CHUHTETHYECKUX MaTepuanoB. OTCTOMHMK HAOIIOAATENbHON CKBaXXHHBI CIEIYET BBIIOIHATH
BbICOTOM 2—-3 M. OroJIOBOK CKBa)XKMHBI JOJDKEH MOJHUMAThCS HAJ MOBEPXHOCTHIO 3€MJIM HE
MeHee yeM Ha 0,5 M M 3aKpbIBaThCS KPBILIKOM C 3aMKOM, a Y4aCTOK BOKPYI CKBa)KHHBI, IIPU
HE00XO0/IMMOCTH, JTOJKEH OBITh OTPaXKACH.

[Ipr HerayOOKOM IOJIOKEHHM 3aMepseMBbIX YPOBHEH IOJ3€MHBIX BOJ B KadecTBe
HaOJII01aTeIbHBIX CKBAXUH JIOIYCKAeTCsl UCIIOIb30BaTh JIETKHE UTTIO(QUIBTPHL.
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bypenue HaOnroAaTenbHBIX CKBaXHH ClEIyeT MpedycMaTpuBaTh, Kak IIPaBUIIO,
BpalaTenbHbIM  criocoboM. Jlomyckaercs morpykeHue (GUIbTPOBOM KOJOHHBI IIyTEM
MOJIMbIBA.

b.20 B 3aBucMMOCTH OT reoJIOTUYECKOro paspesa, crnocoda OypeHHs M KOHCTPYKIHH
CKB&KMHBI B NMPOEKTHOW JTOKYMEHTAllMU CIEAyeT MpeaycMaTpuBaTh 0OpabOTKY CKBa)KUHBI
OIHUM U3 METOAOB (WM HECKOJbKUMHU): THAPABIMYECKUM, AJIEKTPOTUIPABINYECKUM,
peareHTHbIM, THEBMOYIaPHBIM, MEXaHUYECKUM, YIIbTPA3BYKOBBIM, B3PhIBHBIM.

O06paboTKy CKBaXHHBI CIIeTyeT Ha3HAYATh:

nepes BBOAOM B JIEHCTBHE — B CIydasiX HEOOXOJAMMOCTH €€ pa3rIMHHU3AINH,
AKTHUBU3AIMH TPELIUH B CKAJbHBIX MOPOJaX, 00pa30BaHUs BOKPYT CKBaXHMHBI €CTECTBEHHOTO
¢bubTpa MyTeM BBIHOCA MEJIKUX YACTHUI] U3 OKPYKAIOIIKUX TOPHBIX MOPOJ;

B Ipolecce paboThl — dYepe3 MPOMEKYTKH BPEMEHH, OMNPEIENIeMble OMBITHBIMU
JTAHHBIMU JJI1 MECTHBIX TUIPOTE€OJIOrHUECKUX YCIOBUM;

nepes caavyeil CHUCTeMbI 3alllUThl B JKCIUTyaTallMi0 — B Cllyyae €€ HCIOJb30BaHUS B
MPOLIECCE CTPOUTEIHCTBA TOPHOTO MPEANPUATHS.

Apenaxu

b.21 [1nacToBelif peHa)Xk Ha OTKOCAX OTKPBITHIX BBIPAOOTOK CIEAYyeT MPOEKTUPOBATH
OJIHOCJIONHBIM. B kauecTBe (PUIBTPYIOIIMX MaTepUANOB JOMYCKAeTCs MpeaycMaTpuBaTh B
3aBUCUMOCTH OT T'PaHyJIOMETPUUECKOT0 COCTaBa BOJAOHOCHBIX MOPOJ CPEAHUN WIM KPYIHBINA
MIECOK, a TaKXe MeCcYaHO-IPaBUHHBIE CMECU ¢ KOA(DPHUIIMEHTOM Pa3HO3EPHUCTOCTH di/din HE
6onee 20.

BepxHsig rpaHuiia MmiacTOBOrO JpeHa)ka JIOJKHA IMPEBbINIATh HE MeHee yeM Ha 0,5 M
YpPOBEHb BBICAYMBAHUS BOJbI HA OTKOCHI BHIPAOOTKH. TOMIIIKMHA MJIaCTOBOTO ApeHa)a J0JDKHA
obiTh He MeHee 0,3 M. OTBOA BOJBI M3 IUIACTOBOTO JpEHaXka Ha OTKOCAX OTKPBITHIX
BBIPAOOTOK OCYIIECTBIISIETCS Yepe3 TPYOUuaThlil MM TPaHIIEHHBIHN IpeHax.

Jns mpenoTBpallleHHsl MpOMeEp3aHusl APEHAKHOM OTCHINKM IJIACTOBOTO JpeHaXxa Hu
TpyOUaThIX WIIM TPaHIIEHHBIX IPEH, TMOBEpPXY IIACTOBOTO JApPEHAXa U MENKO3ariTyOJeHHBIX
JPEH CclenyeT YKJIaAbIBaTh 3alUTHBIN CIIOM TpyHTa. [omyckaeTcs: mnpuMeHeHHe BOJOCTOMKOTO
yremuTens. Ecau Mmo3BONSIOT YCIOBHS, APeHbl HEOOXOIMMO 3ariyOsiATh HMXKE TITyOMHBI
IIPOMEp3aHus TPYHTA.

[Tpr HEOOXOAUMOCTH JOMYCKAeTCs MPeAyCMAaTPUBATh TIACTOBBIN JAPEHAX BHYTPEHHUX
OTBAJIOB B Kapbepe (pa3pese), YIOKEHHBIH 10 Bcell MIIOIIagu OCHOBAHHUS OTBaJla MO BEPXY
CHUCTEMATUYECKU PACIIOJIOKEHHBIX JPEH-KaHaB IJIOLAAbI0 ITONEPEYHOrO CEUEHUS KaXKI0M HE
menee 0,1 M’ C 3amONHEHHEM KAMEHHBIM, IEOCHOUHBIM martepuaioM, OoeM u3
XKene300eTOHHBIX OJOKOB, IUIUT M T.I. JJII OTBOJA BOJBI BO BpPEMEHHbIE KaHaBbl BIOJb
¢dbpoHTa OTBAJIOB.

[InacToBBId JIpeHaX B OCHOBAaHUM COOPYKEHHUW Ha TPEHIMHOBATBHIX CKAJIBHBIX M
MOJYCKAJIbHBIX TOPOJax ClEAyeT IMpeaycMaTpuBaTh W3 OJHOTO CJOs TpaBUs WM ILIeOHS
MUHUMaJIbHOW TonmuHoM 20 cM. B ciydae, ecnv B OCHOBAaHMHM COOPYKEHMI 3aeraroT
MEJIKHE, MbIJIEBAThIE NECKH WM TJIMHUCTBIE MOPO/IbI, TO TJIACTOBBINA IPEHAX BBIMOJIHSIETCS U3
JIBYX CJIO€B: IECOK CpeIHEH KPYMHOCTH TONIMHON He MeHee 10 cM (HMKHUE Clloif) U rpaBuii
Wi 1e0eHb TOMIMHOW He MeHee 15 cM (BepxHHil cioit). JlomyckaeTcsi BBITIOTHEHUE
IUTACTOBOTO JIpeHaXka OJHOCIOMHBIM M3 TpaBHs WM IeOHA TommuHOW He MeHee 20 cM ¢
MOJIJIOKKOM M3 HETKAHOTO N'€OTEKCTHIIBHOTO MaTepHralla, 3aMEHSIOIIEH TIECUaHbIN CIIOM.

Jonyckaercst npeaycMaTpuBaTh MCIOJNb30BAHUE JUISl IUIACTOBBIX APEHAXKEW IUITUT W3
MOPHUCTOro OETOHA WM APYIHX MaTepPHaJIOB, yOBICTBOPSIOMUX TPEOOBAHUAM HEOOXOIMMON
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BOJIONIPOBOAMMOCTH, MPOYHOCTH, HEPA3MOKAEMOCTH M YCTOMYUBOCTH MPOTUB arpecCUBHOTO
BO3/ICHICTBUS MOJ3EMHBIX BOJI.

Bopxa u3 minactoBoro apeHaxxa OTBOAUTCS TpyO4aThIM WM TPaHUICHHBIM JPEHaXEM K
MecTy cOpoca WM K NepeKayrBarOIIMM HACOCHBIM CTaHIIUSIM.

JpeHa)kHBIN CIIOH M3 MECKa 3a CTEHaMH COOPYXEHHUH (IMIPUCTEHHBIN IpEeHaX) CleayeT
npeaycMaTpuBaTh TOJUIIMHOW HEe MeHee 20 cM Ha BBICOTY HE MeHee yeM Ha (0,5 M BbllIe
YPOBHS MOJ3EMHBIX BOJA. B KadecTBe MPHUCTEHHOTO JpeHa)ka MOTYT OBbITh HCIOJIb30BAHbI
OKJICEYHbIE PYJOHHBIC WU JIUCTOBBIE MOJHUMEpPHbIE NPOPUIMPOBAHHBIE MaTEpHaNbl C
GUIbTPYIOIIMM HApYXHBIM CJIOEM BBINOJHEHHBIM, KaK MPaBWJIO, U3 TI'€OTEKCTUIHLHOTO
MaTepuaia U BOJOHENPOHULIAEMOM TOJUIOKKON (MOXET OBITh HCIOJNb30BaHA Kak
JOTIOTHUTEIbHBINA CIION TUIPOU3OIISIIH ).

b.22 lna T1pyOuaThiXx JpeHa)ked cienyeT MpeaycMaTpuBaTh TPYOODUIBTPHI U3
KPYITHOMIOPUCTOTO OETOHA, XPU3OTUILIEMEHTHbIE TPYOBbl C BOJAONPHUEMHBIMU OTBEPCTUSMU,
KepamMuueckue, OETOHHBIE U >KelIe300€TOHHbBIE TPYObI, TPYObl U3 MOJIMMEPHBIX MaTEpPHAIIOB.
JpenaxHbie TpyObl, KaKk MNpPaBUIO, IODKHBI HMETh (DUIBTPYIONIYIO MeCUaHO-TPaBUITHYIO
00chInKy. TpeGoBaHus K MaTepHraly nec4yaHo-rpaBUHHON OOCBINKHU TPyOUaThIX APEHAXKEH U K
nondopy ee TpaHyJIOMETPHUUECKOTO cocTaBa Te€ Ke, YTO B OOChIIKE (UIBTPOB
BOJIOMIOHU3UTENbHBIX CKBXKUH (cM. b.5 u b.6). MuHuManbHasi TONIIMHA CIIOS OOCHINIKU W3
necka JokHa ObITh 10 cM (HapyKHBIM, 3alIUTHBIN CJIOi), U3 TpaBus Wid meOHda — 15 cMm
(nemocpencTBeHHass oOckinka TpyOsl). Jlomyckaercs OOCHINIKA JPEHAXKHBIX TPYO TOJBKO
rpaBUEM WM IIeOHEM ¢ MUHHUMAaJIbHOU TONIIMHON ci1os 15 cM B 00epTKe mpu3Mbl OOCHIIKU
re0TEeKCTUIILHBIM MaTePUaIOM.

Jomyckaetrcst mnpeaycMarpuBaTh (GUIBTPOBBIE TMOKPBITUS JAPEHAXHBIX TPyO U3
BOJIOKHUCTBIX, TKaHBIX, HETKAHBIX T€OTEKCTHJIBHBIX U JAPYIrHX MaTepHUaloB, OTBEYAIOIINX
TpeOOBaHUSM HEOOXOJUMOTO CPOKa CIYKObI IpeHaka.

[Tpriem BOJBI TPYOUATHIM JPEHAXKEM MPEAyCMATPUBACTCS Yepe3 CTHIKH TPyO (OeTOHHBIE,
&Kene300eTOHHbIE), TMOpel B  CTeHaXx TpyOoduiabTpoB, mnepdopanuio B  CTEHKax
XPU3OTUIIIEMEHTHBIX U TPYO U3 MOJTMMEPHBIX MAaTEPUAIOB.

Juamerp TpyOuaThiXx JApeH JOHKeH OBbITh Ha3HAUYeH W3 YCIOBUS MPOITycKa
MaKCHMaJbHOTO TPUTOKA TMOA3EMHBIX BOJ| TMOJHBIM CeueHHeM. MUHUMAIbHBIN YKIOH
TpyOuaThix apeH cineayer npuHumath 0,003. [Ipu HagiexameMm 0O0OCHOBAaHHU YKIIOH TPYO
nuametpom 400 MM u Gosiee MoxkeT ObITh nomyrieH MeHee 0,003.

CMOTpOBBIE KOJOIIBI HAa TPyOUaTHIX ApeHa)kax CleQyeT yCcTpauBaTh HE Oojee 4em
yepe3 50 M 1o JUTMHE JIPeHbI, Ha MOBOPOTaX, MEPECEUCHUSIX, B MECTaX U3MEHEHUS YKIIOHA UITN
nepenaga OTMETOK JIOTKAa JpeHbl. TpyObl MeXIy KOJOMAIAMHU CleAyeT YKIaJbIBaTh 0Oe3
M3MEHEHUS YKIIOHA.

B kapeepax (paspe3ax) Boay M3 TpyOuaThIX IpeHaxeil HE0OXOIUMO OTBOIUTH IO
o0111eKapbepHON BOJIOCTOUHON CETH.

b.23 Ceuenust npeHaXHBIX BBIPAOOTOK CIIEAYeT MPOSKTHUPOBATh UCXOJS U3 YCIOBHH X
AKCIUTYaTallMH U C YIETOM CIIOCOO0B MPOXOKU U MPUMEHSIEMOT0 000pYyI0BaHHUS.

[TomzemHble ApeHAKHBIE BBIPAOOTKM B MPOYHBIX CKAIBHBIX MOPOAAX, KaK MPaBUIO, HE
clelyeT KpenuTb. B HEYCTOWYMBBIX TMOpPOJAAX KpemsieHHe JAPEHAKHBIX BBIPAOOTOK
HEOOXOJUMO BBIMONHATH C YYETOM CO3J1aHus OOoNbIION (UIBTPYIOIMIEH MOBEPXHOCTH:
3aKperHoe MPOCTPAHCTBO JIOJDKHO OBITh IUIOTHO 3alOJHEHO (PMIBTPYIOIIUM MaTepHaIoM U
HE 3alleMEHTHUPOBAHO, JUISI KPENu CJelyeT NPUMEHSATH COOPHBIN JKEeNe300€TOH, MOPHUCTHII
OeToH, OTAenbHBIE OJIOKH, JAepeBo. I[lpu mNpUMEHEHHMM MOHOJUTHOTO O€TOHa WU
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JKeJne300€TOHa B KpEMu CIEAyeT OCTaBIsATh OTBEPCTHUs (OKHA) C CeTKaMH-(PHIbTpamMH AJis
MPOITyCKa BOBIL.

JpenaxHbie BbIpaOOTKH HEOOXOAUMO IPEIyCMaTPUBATh C YKIOHOM K OKOJIOCTBOJIBHBIM
BogocOopHUKaM. JlomyckaeMbplii MUHUMabHBIN yKiioH 0,003.
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IIpuio:xkenue B

(cnpaBo4Hoe)

BykBeHHbIe 0003HAYEeHUSA

IUIOINAb, OTrPAaHMYCHHAs KOHTYPOM BOJOTNOHU3UTEIHHON
CUCTEMBI (KOHTYPOM JIMHUM BBICAYMBAHUS MOJ3EMHBIX BOJI B
BbIpaboTKe, KOHTYPOM BHYTPEHHEH rpaHu
MPOTHBODUIBTPALIOHHOI 3aBECHI), M°;

MHTETpajbHas OKa3aTeabHas (QyHKIINS;

BCHIOMoraTenbHasi (yHKIUS JJIs1 ONPE/ACICHUsl MPUTOKA (MK
MOHMKEHHUS YPOBHS) MOJI3€MHBIX BOJ IPH IJIOCKOM ITOTOKE;
HETIOHW)KEHHBIN HAIOp IMOJ3EMHBIX BOJ B BOAOHOCHOM CIIO€
(Hamop B 00J1aCTH TIUTAHUS ), M;

pPa3sHOCTh HANOPOB HAa TPaHAX NPOTUBOPHIBTPALUOHHOM
3aBECHI, M;

rpaJIueHT HAIOpa;

JIOITyCKAaeMBIH TPaIMEHT HATIOPa Ha 3aBECy;

paccTossHHE OT OCH (IIEHTpa) BOJIOIIOHH3UTEIHHONW CHUCTEMBI
WIA BHYTPEHHETO KOHTYpa MPOTUBOQMIBTPALIMOHHON 3aBECHI
JI0 00J1aCTH IIUTAHHUS, M;

NOJHBIA TPUTOK TOA3EMHBIX BOA K KOHTYPHOW WIH
OJHOCTOPOHHUM MPUTOK K JIMHEWHOW BOJAOMOHU3UTEIBHON
cucrema, M° /ey,

MIOHMKEHHE YPOBHS MOI3€MHBIX BOJI B pACUETHON TOYKE, M;
NOHMKEHWE  YPOBHA  TMOJ3EMHBIX  BOA B  IIEHTpE
BOJIOTIOHU3UTEIILHOW CHCTEMBI, M;

MIOHMKEHHE YPOBHS MOA3EMHBIX BOJI B CKBAXKHUHE, M;
MOHMKCHNWE YPOBHS TOJ3EMHBIX BOJ Ha JIMHUU (KOHTYpE)
BOJIOTIOHU3UTEILHON CHCTEMBI, M;

BCIIOMoraTenbHast (QYHKIUMS IS ONpeNeleHUs MpPUTOKa
MOJ3eMHBIX ~ BOJ ~ TpU WX  [EpeTeKaHuw  Yepes
C1a00TIPOHUITAEMBIH CITOH;

0000mICHHBIM 3HAK, OO0O3HAYAIOMMKA TIPH  TOJH30BAHUU
dopmynamu, B KOTOpble OH BXOAWUT: TPH HANOPHOH
¢unpTpanMu  a,. — TBE30NPOBOIHOCTD, M/cyT,  TpH
6e3HAITOPHO# (HITBTPALAH ). — YPOBHETPOBOIHOCTD, M/CYT;
pacctosHMEe  OT  BOJOymopa g0  HW3a  (WiIbTpa
BOJIOTIOHU3UTEILHON CKBYKHUHBI, M;

MOJIOBUHA IIMPHUHBI TPaHIIEeH (BbIPaOOTKH), M;

BEJIMYMHA, XapaKTEPU3YIOIasi MEpeTeKaHHe IOJI3EMHBIX BOJI
depes c1aBoMPOHAIIACMBIE CIIOH, SANHAIA/CYT (CYT );
paccTosiHUE OT YPOBHS BOJBI B CKBKMHE IO HU3a PHIIBTPA, M;
mupuHa  (PacCTOSHUE MEXKAY JBYMS  IapauleIbHBIMH
TpaHUIIAMU BOJOHOCHOTO CJIOf), M;

HIDKHEE 3Ha4YeHHWE JMaMeTpa YacTHIl, MellbYe KOTOPBHIX B
MaTepuaie Kaxxaoro cios oOceinku cogepxutcs 10 % k Becy
CyXO0# IpOoOBI TPYHTA, MM;
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HapyXHbIH  auaMeTp  (QuiabTpa  BOJONOHU3UTEIBLHON
CKBaXXHMHBI, MM;

CpelHee 3HAa4YeHHWE IMaMeTpa 4YacTUll, MejJbue KOTOPHIX B
ropHoii mopoae coaepxurca 50 % k Becy cyxod MpoOsl
IPYHTa, MM;

JMaMEeTpP CKBAXKUHBI, MM;

XapaKkTEepUCTHUUECKOE 3HAYEHUE AMaMeTpa 4YacTull, Mellbye
KOTOPbIX B MaTepualleé OJHOIO CJIOsI OOCBINKH COJIEPKUTCS
60 % x Becy cyxoi mpoObI TPyHTa, MM;

CpPEeIHMH AMaMeTp YacTUL, MeJlbue KOTOPBIX B Marepuaie
HPUJIETAIOIIEr0 K TOPHOM MOPOJIE €10 OOCHIIKU COJIEPKUTCS
60 % K Becy cyxoil mpoObI TpyHTa, MM;

CpelHME 3HAYEHHUs OUaMeTpa 4YacTHIl Marepuaiga OOCBIIKU
COOTBETCTBEHHO 1-, 2- 1 3-r0 cJ0€eB MO0 HalpaBJIEHUIO IOTOKa,
MM;

BEpXHEE 3HAYCHHME JUaMeTpa 4YacTHUll, MeJbue KOTOpPHIX B
Mmarepuaie OJHOro ciosi ooceinku conepxurcsa 80 % k Becy
CyXO# poObI TPYHTA, MM;

KO3 PUIHUEHT MOPUCTOCTH FOPHBIX TOPO/;

(GYHKLUS TOHM)KEHUS B pPACUETHOM TOYKE OT JCWCTBUS
OJIMHOYHOM CKBa)KUHBI;

(GYHKLUS TOHM)KEHUS B COBEPIIEHHOW PacyeTHOW CKBa)KHHE
0T ee COOCTBEHHOTO JIeHCTBHUS;

(byHKLUS TOHW)KEHHS B pAaCU€THOM TOUYKE OT JAECHUCTBHS OJHOU
OJIMHOYHOM CKBa)KUHBI;

TOJIIIMHA BOJIOHOCHOT'O CJI0Sl TPU HANOpHOU (DUIBTPALlUU UIIH
cpenHsis  BbicoTa ToToka (2H-S)/2 mpu  Ge3HanmopHOi
bunbTpanuu, M;

TOJIIIMHA HE HapyllaeMoro Npu pa3paboTKe pa3JeNsioLIero
CJIOS1 BOZOYIOPHBIX MOPOJI, M;

TOJIIIMHA CJIOS 3aKPEIIEHHOTO TPYHTA, M;

YKJIOH;

KO3(QPUIMEHT QUIbTpalluu, M/CYT;

KO3(QQUIMEHT QUIBTPALIUH pa3AesIoIero Closl, M/CYT;
KO3(QQUIMEHT (UIbTpalluu Tena MPOTUBO(PUIBTPALIMOHHON
3aBEChI, M/CYT;

JUIMHA JIUHEHMHOM wuiau  OojbIas CTOpPOHAa KOHTYPHOM
BOJIOTIOHU3UTENLHON CUCTEMBI MIIN 3aBECHI, M;

JUIMHA  KOHTYpa KOJbLIEBOM WM  HENOJHOKOJBILIEBOM
BOJIOTIOHU3UTENLHON CUCTEMBI, M;

JUIMHA JIeHCTBYIOIIEH YacTH (GpuiIbTpa M;

paccTosiHUe OT TPAHUIBI BOJOHOCHOTO CJIOSI IO CKBAXKHMHBI, M;
YHUCIO BOJOMOHM3UTEIBHBIX CKBAXHH, YHUCIO CTYyNEHEH
U3MEHEHHS Pacxojia CUCTEMBI;

MHTEHCUBHOCTh MH(PUIBTPALIMH TOBEPXHOCTHBIX BOJI, M/CYT;
yIAEeNbHBIN OPUTOK  TMOA3EMHBIX  Boa  (Ha Im
BOJIOTNIOHM3HTEIBHOTO KOHTYpPa), M/CYT;
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MPOU3BOAUTEILHOCTh CKBaKUHBI, M /cyT;
MIPOU3BOUTEIHHOCTD 1-TOW CKBaKUHBI, M /cyT;

pacxoj pacTBOpa, HArHETAaEMOI'0 B CKBaXKUHY, M /4.
MIPUBEACHHBIN PanyC BOJOIOHU3UTEIILHON CUCTEMBI, M;
paauyc Ienpeccuu, M;

paanyc CKBaXHHBI (APEHBI, TIOJOBUHA ITUPUHBI IPEHBI), M;
pacyeTHBIN paInyC COBEPIICHHON CKBa)>KMHBI, SKBUBAJICHTHOM
1o 1eOUTY IEHCTBUTEIILHON HECOBEPIICHHONW CKBAXUHE, M;
paguyc pacnpoCTpaHEHWsI pacTBOpa MpU HHBEKIUU B
CKBaXXUHY, M;

MIPUBEJICHHBIN panyC KOHTYPHOU MPOTUBOMUILTPAIIHOHHOM
3aBECHI 110 €€ BHYTPEHHEW IPAHHU, M;

1iar CKBaKWH (PacCTOSIHME MEXIY CKBOKMHAMHU Ha JIMHUU
BOJIOTIOHU3UTEIBLHON CUCTEMBI), M;

BpeMs paboThI BOJOITOHU3UTCIBHON CHCTEMBI
(BOJIOTIOHU3UTEIBHBIX YCTPOMCTB), CYT; MPOAOIKUTEIHLHOCTD
HarHeTaHusl pacTBOPA B CKBAXKUHY, Y;

TOJIIIIMHA CJI0S TIECYAHO-TPABUIHOM OOCBINKH, M;

TOJIIIMHA TPOTUBOMUILTPAIITMOHHON 3aBECHI, M;

000011eHHOE 0003HaYEHNE aPTYMEHTOB (DYHKITHIA;

CKOPOCTh GUIbTPAIIUU M/CYT;

KOOPJMHATHI TOYEK;

paccTostHue OT IeHTpa (WM OCH) BOJOTOHH3UTEIBLHOMN
CHUCTEMBI JI0 PACUETHON TOUYKH, M;

paccTosHUE  OT  3€pPKAIbHOTO  HM300paKeHUs  LIEHTpa
BOJIOTIOHU3UTEIBHON CUCTEMBI IO pACYETHOU TOUKHU, M;
paccTosiHue OT i -To (i — MOPSIIKOBBIN HOMEP) CKBaXUHBI J10
pacyeTHOU TOYKH, M;

paccTosiHue OT 3€pKaJIbHOTO0 OTOOpPaKEHUS i-TOW CKBAKMHBI
OTHOCHUTEIBLHO OJHOM JIMHEHHOH 007acTH IIHTaHHS [0
pacyeTHOU TOYKH, M;

paccTosiHue OT 3€pKaJIbHOTO OTOOpPaKEHUS i-TOW CKBA)KMHBI
OTHOCHUTEJIBHO OCH X JI0 paCYETHOU TOUKH, M;

paccTosiHue OT 3€pKaJIbHOTO0 OTOOpPaKEHUS i-TOW CKBAKMHBI
OTHOCHUTEJIBHO OCH Z JI0 PACUETHOM TOUKH, M;

paccTosiHuEe OT 3epKajJbHOTO0 OTOOpaKEHUS [-TOW CKBaKUHBI
OTHOCHUTEJIbHO Hayalla KOOPAMHAT JI0 PACUETHON TOUKH, M;
Cpe/lHee pacCTOsIHUE OT PACUETHOU TOUKH JO CKBAXHUH, M;
Cpe/lHee pacCTOSTHUE OT PACUETHOM TOUKH 1O 3€pKaIbHOTO
O0TOOpa)keHHs] CKBaKWUH TNPU OJHOW JIMHEHHON TIpaHulle —
00JIaCTH TUTAHUSA BOJOHOCHOI'O CIIOS, M;

Cpe/lHee pacCTOSTHUE OT PACUETHOM TOUYKH /10 3€pKaIbHOTrO
O0TOOpaXeHUs CKBAYKHH OTHOCUTEIHHO OCH X, M;

Cpe/lHEee pacCTOSTHUE OT PACUETHOM TOUKH A0 3€PKaIbHOTO
OTOOpaXXeHUs CKBAYKHH OTHOCUTEIHHO OCH Z, M;

CpelHee pacCTOSTHUE OT PACUETHOM TOUYKH /10 3€pKaJIbHOTO
OTOOpaXEHUS CKBAKMH OTHOCUTEIHHO Havalla KOOPAUHAT, M;
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Hanop (opAHHATa JENPECCUOHHON MOBEPXHOCTH) B PaCUETHOU
TOUKE, M;

Hanop (OpAuHAaTa JENPECCUOHHOW MOBEPXHOCTH) B LEHTpE
WM Ha OCH BOJOTIOHU3UTEIBHON CUCTEMBI, M;

Hanop (OpMHaTa YpOBHS BOJbI) B CKBRXXHUHE, M;

Hanop (opIuMHaTa JENPECCUOHHOW MOBEPXHOCTH) Ha JIMHUU
BOJIONIOHU3UTEIILHON CUCTEMBI, M;

GyHKIMS TOHM)XEHUS OT JCUCTBUS BOJOINOHU3UTEIHHON
CUCTEMBI;

MOKa3aTellb BHYTPEHHETO (PUIbTPALIMOHHOTO COMPOTHUBIICHUS
CKBa)KUH;

IIOKa3aTcClJIb Q)HHpraI_[I/IOHHOF (¢} COIIPOTUBJICHHA
BOIOOIIOHU3UTCIIBHOTO KOHTYpPA,
IIOKa3aTcClJIb JOITOJIHUTCIIBHOTI'O (bHHBTpaHHOHHOFO

CONPOTHUBJICHUS M3-3a HEMOJIHOTO BCKPBITHUS CKBaKUHAMU
BOJOHOCHOTI'O CJIOS;

ImokKa3arelib BHYTPEHHETO CONPOTUBJICHUS
HECOBEPIIICHHBIX BOJOINIOHU3UTEIIBHBIX CKBKHH;
BCIIOMOTaTeNbHble (YHKIMH U OINpEAeTCHUS MOHMKEHUS
MEXIY ABYMsI TPaHULIAMU BOJOHOCHOI'O CJIOS;

KodhGULMEeHT I  ONpENENIeHHUs PAcYeTHOrO  pajauyca
COBEpIICHHONW CKB@)XWHBI, SKBUBAICHTHOM 1O AeOUTy
JICUCTBUTEIILHON HECOBEPIICHHONW CKBAXKUHE;

KOd(h(UIIMEHT HEPaBHOMEPHOCTH PACHPOCTPaHEHUsS! TPEIIUH
Y IIOp B TOPHOU MTOPOJE;

3aJ10°KEHHE OTKOCA;

OTHOIICHHE TMPOU3BOJUTEIBHOCTH CKBaXHUHBI K 00IIEMy
MIPUTOKY;

KodhuULIIeHT TS onpeeneHus JOIOJHUTEILHOTO
CONPOTHUBIIEHUSI H3-32 HEIMOJIHOTO BCKPBITHS BOJOHOCHOTO
CIIOSI CKBAXKUHOM;

rpaBUTAIlMOHHAs BOAOOTAa4a FTOPHOM MOPOJIbI;

yhpyras BOJI00T/1aya TOPHOU MOPOIbI;

BCIIOMOTaTeNnbHble (YHKIHH A pacueTa KOHTYPHOTO
JpeHaxa.

CHUCTCMBbI
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