MUHUCTEPCTBO PETMOHAJNIbHOIO PA3BUTUA
POCCUUCKON ®EQEPALINU

CBOA NPABMUII
CM 103.13330.2012

3AWNTA NOPHbLIX BIPABOTOK OT NOA3EMHbIX
U MOBEPXHOCTHbIX BOA

Protection of mines against ground or surface water

Jata BBenenus 2013-01-01

AKTyanu3uMpoBaHHas peaakuus

CHwull 2.06.14-85



MpeaucnoBue

LUenn v npuHuunel ctangaptmu3auum B Poccuinckon degepauumn yctaHosrneHol PepepanbHbim
3aKOHOM OT 27 gekabps 2002 r. Ne 184-d3 «O TexHM4YecKOM perynupoBaHum», a npasuna paspaboTkm —
noctaHoBrneHmem [lpaButensctBa Poccunckon ®epepaumm ot 19 HosGps 2008 r. Ne 858 «O nopsgke
pa3paboTkn 1 yTBEPXOEHNS CBOLOB NPaBum».

CBeneHus o ceBoge npasun

1 NCTMOJIHUTENTb —  OTkpbiToe  akumoHepHoe obuwectBo  «PyHaameHTnpoekt»  (OAO
«PyHOAMEHTNPOEKT»)

2 BHECEH TexHu4eckum koMuTeToM no cTangapTtudauumn TK 465 «CtpontensctBo»

3MNOAroTOBJIEH K VYTBEPXOEHWKO [enaptameHTOM apxuTekTypbl, CTPOUTENbCTBA MU
rpagoCTPONTENBHOW MNOMNUTUKN

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

5 BAPETMCTPUPOBAH ®egepanbHbiM  areHTCTBOM MO TEXHUYECKOMY PErynMpoBaHUIO MU
meTponorum (PocctaHgapt) nepecmoTtp CI1103.13330.2011 «CHwmI12.06.14-85 3awmta ropHbIX
BbIpabOTOK OT MOA3EMHbBIX Y MOBEPXHOCTHBIX BOA»

UHebopmayusa o6 uameHeHuUsIX K HacmosweMy ceoly npasusn rybnukyemcs 8 exe200HO u3dasaeMom
UHGOPMaUUOHHOM yKka3amerne «HayuoHanbHble cmaHOapmbl», @ MeKCcm U3MeHeHUlU U [r1orpasok — 8
eXeMecsiyHo u3dasaeMbiX UHQOPMAaUUOHHbIX yKa3amensx «HayuoHanbHble cmaHdapmbl». B cryyae
rnepecmompa (3ameHbl) Unu ommeHbl Hacmosiuweao ceoda npasun coomeemcmeyowee ysedomneHue bydem
onybruKkogaHo 8 exeMecs4Ho u30asaeMoM UHOPMAaUUOHHOM yKazamene «HayuoHanbHble cmaHOapmbiy.
Coomeemcmeyrowass uUHopmayusi, yseOoMIieHUe U MeKCMbl pasMewjaromcsi makxe 8 UHQMOPMayUOHHOU
cucmeme obwez0 nonb3o8aHUsi — Ha oghuyuasbHoM calime paspabom4yuka (MuHpezuoH Poccuu) e cemu
UHmepHem.
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Beenenne

B Hactosmiem cBoje TpaBWJI IPUBEIACHBI  TpeOOBaHMUS,
COOTBETCTBYIOIIUE LEISIM TEXHUUECKUX periaameHToB: denepanbHOro
3aKk0oHa «O TEXHUYECKOM pEeryiaupoBaHun», PDenepanbHOro 3aKoHa
«TexXHUYECKUH peraaMeHT o TPeOOBaHUSIX TOKAPHOU OE30IMaCHOCTH,
@denepanbHoro 3akoHa «0O0 sHeprocOEpeKEHUH W O TIOBBIIICHUH
JHEpreTHuecko A(PPEKTUBHOCTH W O BHECCHHWM W3MCHEHUH B
OTJEIbHBIE 3aKOHOAATeNbHbIe akThl Poccuiickoi Penepauun» U
@enepanbHOro 3akoHa «TeXHHYECKUH perjamMeHT O 0e30MacHOCTH
3IaHUM U COOPYKECHUIN.

AxrtyammsupoBannas penakuus CHull 2.06.14-85 Beimonnena
aBTOPCKUM KOJUIEKTUBOM OAO «DyHIaMEHTIIPOEKT» B COCTAaBE:
kaHJ. TexH. HayK b.C. Cmonun — pyKOBOAMTEIb TEMbl, UH)KEHEPHI
B.B. Illunos, K.H. Casenves, T.B. baxapesa npu ydactuu: MI'Y
uMm. M.B. JlomoHocoBa (KaH. TI€0JIOrO-MHHEPAIOTHYECKIX HAyK
M.C. Opnos), HUUOCII um. T'epceBanoBa (4.5. Mewanckuil,
KaHauaatel TexH. Hayk B.H. Kopoavkos, M.H. Hoépacumos,
O.A. lllynamveg), OAO «BUOT'EM» (kaHa. TeXH. Hayk
FO.U. Boaxos), OAO «IIpoTtuBokapcToBas U Oeperopas 3ariura (KaHI.
texH. Hayk B.B. Toamaues), OO0 «OKOTHUM» (kaHa. TeXH. HayK
M.C. Jlusosuu), oI'vll  «BCEI'MHI'EO»  (o-p  reosoro-
MUHEPAIOTHYECKUX HayK B.A. bapon).



1 O61acTh MpUMEHeHUSsI

Hacrosimue HOpMBI pacpoCTpaHIOTCA HAa NPOCKTUPOBAHUE 3AIUTHI OT IOA3EMHBIX U
MOBEPXHOCTHBIX BOJA (B MJajbHEWIIEM — 3alIUThl) TOPHBIX BHIPAOOTOK C MNPUMEHEHHEM
BOJIOTIOHIKEHUS, BOJOOTIMBA, TNPOTUBOPHIBTPAMOHHBIX 3aBEC UM  PEryJIHPOBAHUSA
MOBEPXHOCTHOT'O CTOKA MPH OTKPBITOM M MOJ3EMHON pa3padOTKax MECTOPOKICHUH TBEPABIX
IIOJIE3HBIX UCKOIAEMBIX.

Hacrosimue HOpMBI HE pacHpOCTPAaHAIOTCA Ha IMPOEKTUPOBAHME 3allMUTHI TOPHBIX
BBIPAOOTOK PACHOJIOKEHHBIX TOJ BOJHBIMU OOBEKTaMH, K KOTOPBIM OTHOCSTCS: MOpPCKHE
aKBaTOPUHU, 03€Pa, BOJOXPAHMWINILA, PEKU, KaHaJbl, 00JI0Ta, THAPOOTBAJIBI U JIP.

2 HopMaTuBHBIE CCBUIKH

B HacTosimem cBoJe NpaBWJI HMCHOJIB30BAaHBI CCHUIKH Ha CIEAYIOIINE HOPMAaTHUBHBIC
JIOKYMEHTBI:

CII 2.1.5.1059-01 Canurapuble mpaBuwia «l UrueHnueckue TpeOOBaHUS K OXpaHe
HOJ3EMHBIX BOJI OT 3arpsi3HEHUS

CII 23.13330.2011 «CHull 2.02.02-85* OcHoBaHuUs TUAPOTEXHHUUECKUX COOPYKEHUI

CII 32.13330.2012 «CHulI 2.04.03-85 «Kanamuzarus. Hapyxubie ceTh u
COOPY>KEHHSD»

CII 39.13330.2012 «CHull 2.06.05-84* I1noTHHBI U3 TPYHTOBBIX MaTEpUATIOB)»

CII145.13330.2012 «CHulI 3.02.01-87 3emisisiHble  COOpPYXEHHs,  OCHOBAaHUS MU
byHIaMEHTBD)

CII1 47.13330.2012 «CHull 11-02-96 MnxenepHble WU3bICKaHUS [JIsl CTPOHUTENHCTBA.
OCHOBHBIE MOJOKEHUS

CI1 69.13330.2012 «CHullI 3.02.03-84 IToazemHble TOPHBIE BHIPAOOTKN

CII 91.13330.2012 «CHulT 11-94-80 ITonzeMHbIe TOpHBIE BBIPAOOTKID

CIT1104. 13330.2012 «CHulI 2.06.15-85 NnxenepHass 3amuTa TEPpPUTOPUU  OT
3aTOIJICHUS U TIOATOIICHUS

CII 116.13330.2012 «CHuII 22-02-2003 VuxeHepHast 3aluTa TEPPUTOPUH, 31aHUI U
COOPYXEHHMH OT OMACHBIX Fe0J0rMYeCcKUX MporeccoB. OCHOBHBIE OJIOKEHUS»

CanlluH 2.1.5.980-00 I'nruennueckue TpeOOBaHUS K OXpaHe MOBEPXHOCTHBIX BOJ

CanlluH 2.1.5.2582-10 CanutapHo-3nuaeMHONIOTHYECKMEe TpeOOBaHUS K  OXpaHe
NpUOPEKHBIX BOJI MOPEH OT 3arps3HEHUs] B MECTaX BOJIONOJIb30BAHUS HACEIEHUS

CanlluH 2.1.5.2582-10 «CanuTtapHO-3MUAEMHOJIOTHYECKHE TpeOOBaHUS K OXpaHe
NpUOPEKHBIX BOJL MOPEH OT 3arps3HEHUs] B MECTaX BOJIONOJIb30BAHUS

HN3nanue opunuaibHoe

IIpumeuanue — [lpu MONB30BaHWM HACTOSIINM CBOJOM TIPaBWI I€JIECOOOPAa3HO MPOBEPUTH
JICHCTBHE CCHUIOYHBIX CTAHIAPTOB U KIACCH(HUKATOPOB B HH(POPMAIIMOHHOHN CHCTEME 0OIIEeTo MOIB30BaHUSA — Ha
odunmanrsHOM caiiTe HaMOHANBHBIX opraHoB Poccuiickoit @enepannu 1o craHmapTu3ammy B cetu VHTEpHET
WIN TI0 €XEroAHO H3JaBaeMoMy HH(OpMAIMOHHOMY YyKa3aremo «HamnoHanpHBIE CTaHAAPTBD», KOTOPBIN
OITyOJIMKOBaH MO COCTOSHHIO Ha 1 sTHBapsl TEKYIEro rojia, M 10 COOTBETCTBYIONIINM €KEMECSIHO H3/1aBaCMBIM
MHPOPMALMOHHBIM YKa3aTelNsIM, OIyOIHMKOBAaHHBIM B TEKYIIEM TOY.

Ecnu cchimo9HBIA JOKYMEHT 3aMeHEeH (M3MEHEH), TO TPH MOJh30BAHHHM HACTOSIIAM CBOJOM MpPaBHII
CIIeZyeT pyKOBOJCTBOBAaThCS 3aMEHEHHBIM (M3MEHEHHBIM) JOKYMEHTOM. ECIi CCBUTOYHBIN HOKYMEHT OTMEHEH
0e3 3aMeHbI, TO TOJIOKEHHWE, B KOTOPOM JlaHa CChUIKA HA HETo, IPUMEHSETCS B YacTH, HE 3aTParuBaoNIed 3Ty
CCBLIKY.


http://files.stroyinf.ru/Data1/2/2019/
http://files.stroyinf.ru/Data1/2/2019/

3 TepmuHbBI U onIpeieIeHUsI

B Hacrosimmem cBoje nmpaBuil IPUMEHEHBI CIEAYIOIINE TEPMUHBI C COOTBETCTBYIOIUMH
OTIpeIeICHUSIMU:

3.1 Bogootaus (pumping, water-removing): OTBoJ u yJnajJeHHE MOA3CMHBIX HIIH
MOBEPXHOCTHBIX BOJ M3 JCHCTBYIOIMX IIAXT (PYIHUKOB), KAPEPOB U BO BPEMs MPOXOIKU
BEPTUKAJIBHBIX, HAKIIOHHBIX U TOPU30HTAIBHBIX TOPHBIX BEIPAOOTOK, KOTIOBAHOB, TPAHIICH.

3.2 Bononmonm:kenne (water depression, sink of subterranean water): Bpemennoe
(TOCTOSTHHOE) MOHIKEHHE YPOBHEH WIJIM HANOPOB MOJA3EMHBIX BOJ MPH MPOXOJKE TOPHBIX
BBIPAOOTOK MJIM CTPOUTENBCTBE.

3.3 Bogoynop (aquiclude): Cnoii ropHbIX MOPOJ, MPAKTUYECKH HE MPOITYCKAFOIIHHIA
CKBO3b ce0s1 Boy (koadduiment ¢punbrpanuu MeHee 0.001 m/cyt). Bomoynop orpannunBaet
CHH3Y WJIU CBEPXY BOJAOHOCHBINA TOPU30HT.

3.4 KpuBas nenpeccuu (1empeccuonHasi kpusasi) (depression curve): Ilonoxenue
yYpOBHs O€3HANMOPHBIX WM IbE30METPUYECKOTO YPOBHS HANOPHBIX BOJ MPH OTKAYKE WIIH
CaMOM3JIMBE BOJIBI U3 BO/103a00Da.

3.5 Myuasbaa caBuskenus (ocemanusi) (mould, subsidence trough): IToHmkeHrne 3eMHOI
MOBEPXHOCTH, BOSHHUKAOIIEE HAJT TIOJ3€MHBIMI TOPHBIMU BBIPAOOTKAMH, BCIIEJCTBHE JOOBIYN
yIJIA, pyld W HEPYAHBIX TOJE3HBIX HCKomaeMmblx. Kak mpaBmio, mmeer ¢opMmy dHamu B
npoduie ¥ U30METPUIHYIO WIH OBAJIbHYIO ()OPMY B IIJIAHE.

3.6 3ona unbekuuu (range, zone of injection): OrpaHuYeHHBI UHTEPBAI B CKBKUHE
WIA UHBEKTOPE, Yepe3 KOTOPHI MPOU3BOAUTCS HArHETAaHUE pacTBOpa (BOJBI) B TPYHT.

3.7 Uraodpuabtp (Wellpoint): Komonna tpy0, okaHuMBaromascs GuibTpOBbIM 3BEHOM
C PeXYIIUM HAKOHEYHHKOM, MOTPYKaemas B TOPHBIE MOPOJIBI (4aCTO C THAPOMOIMBIBOM) U
UCTIONIb3yeMast JUIsl OTKA4KH BOJBI C IIENbI0 MOHMKEHHS YPOBHS MOJI3eMHBIX BoI. Ilo
NPUHIUITY paOboTHl UTJI0QUIBTP SBISETCS BEPTUKAIBLHBIM BOI03200pOM.

3.8 Kapwep (full gallop, opencast mine): CoBOKYMHOCTh TOPHBIX BBIPAOOTOK,
00pa30BaHHBIX MPH JOOBIYE TBEPBIX IMOJIE3HBIX UCKOMIAEMBIX OTKPBITHIM CITIOCOOOM.

3.9 [Ibe3omeTpuueckas moBepxHocTh (piezometric surface): YcioBHast MOBEPXHOCTD
HamopHBIX BoJ. Kaxmas Todka NhE30METPUYECKOW ITOBEPXHOCTH ITOKAa3bIBAET YPOBEHB
TIOTHATHS HATIOPHBIX BOJI IIPU BCKPBITHH BEPXHET0 BOJOYIIOPA TOPHOW BHIPAOOTKOM.

3.10 IIne3omeTpuyeckuii ypoBeHb (piezometric level): Crnen ot nepeceueHwus
MIbE30METPUUYECKON ITOBEPXHOCTH BEPTUKAIBHON INIOCKOCTBIO.

3.11 Pynumunbie Boabl (imbibition water, pit water): IllaxTHbie BOABI, MMOJ3EMHBIC
(MHOTZa TTOBEPXHOCTHBIE) BOJBI, MOCTYMAIOMINE B TOPHBIE BHIPAOOTKH M IOJIBEPTAIOIIAECS
($U3NKO XUMHUYECKOMY U3MEHEHHIO B IPOIIECCE TOPHBIX PadoT.

3.12 CkBo3Hasi copocHasi ckBaxknHa (ckBo3Hoii ¢puabTp) (cased hole with filters ):
peHaxHoe ycTpoilcTBO B BuJe 000pymoBaHHOW GUIBTPOM ((PUIBTpAMHU) CKBAaXKUHBI,
npoOypeHHOW C 3€MHOM TIOBEPXHOCTH JIO TIOJ3EMHON TOpHOW BbIpaboTku. Boga,
MOCTyMAoIIass B CKBO3HYI0 COPOCHYH CKBakMHY (CKBO3HO# (PMIBTP), CTCKaeT B
MOJ3EMHYIO0 BBIPAOOTKY CaMOTEKOM, T/€ TPUHUMAETCS B JPCHAXHYIO KaHaBy WA
BOJIOOTBOJHBIN TPyOUaThIi KOJJIEKTOP U NepenaéTcs B aXTHBIN BOJOCOOPHUK.

3.13 Tamnonaxk (plugging, refilling): IIpomecc HarHeTaHWs B TOpPHBIE ITOPOJIBI
CHENHATbHBIX PAaCTBOPOB, CYCIIEH3WH, CMECed C IeJbI0 3aloJIHEHWE TPEIINH, ITyCTOT,
BHIPAOOTOK B TOPHBIX MOPOJAAX Il YKPEIUICHHWS MAacCHBa TOPHBIX IMOPOJ W YMEHBIICHUS
BOJIOTIPOHUIIAEMOCTH. B 3aBHCHMOCTH OT WCIIOJIb3YeMbIX TaMIIOHAXHBIX pPacTBOPOB


http://multitran.ru/c/m.exe?t=1076203_1_2
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http://slovari.yandex.ru/%D0%B2%D0%BE%D0%B4%D0%BE%D0%BF%D0%BE%D0%BD%D0%B8%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5/%D0%91%D0%A1%D0%AD/%D0%92%D0%BE%D0%B4%D0%BE%D0%BF%D0%BE%D0%BD%D0%B8%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5/
http://www.multitran.ru/c/m.exe?t=150964_1_2
http://www.multitran.ru/c/m.exe?t=4321204_1_2
http://www.multitran.ru/c/m.exe?t=142007_1_2
http://multitran.ru/c/m.exe?t=5113469_1_2&ifp=1
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pa3IHYalOT [IEMECHTAIINIO, TJIMHU3AINI0, OMTYMHU3AIMI0 U CHJIMKATHU3AI[MI0 TOPHBIX MOPOJ, a
TAK)Ke YKPEIUICHHE MacCHBa TOPHBIX MOPOJI C MOMOIIBI0 CHHTETHYECKHX CMOJI.

3.14 IlemenTamus (cementation, grouting):  Pa3sHOBHIHOCTH  TaMIIOHAXa,
UCKYCCTBEHHOE 3allOJJHEHUE TPEIIMH, MOp W IYCTOT B TOPHBIX MOPOJAaX IIEMEHTHBIMH
pacTBOpPaMH, HATHETAEMbIMH TIO]T AaBJICHUCM.

3.15 Ilaxta (mine): BeprukanbHas ropHas BbIPabOTKAa OOJBIIOrO IOMEPEUHOTO
CCUCHUS1, UMEIOIIAsi HEMOCPEICTBEHHBIN BBIXO/ HA 3¢€MHYIO TOBEPXHOCTb.

3.16 IToabus (Mine gallery): T'opusoHTanpHass mOA3e€MHass TOpHas BhIpAOOTKa,
UMEIOIIasi HEMIOCPEICTBCHHBIN BBIXOJ] HA 3€MHYIO MOBepXHOCTh. Hambomnee 3¢ dexTrBHA Ha
y4acTKaX ¢ pacuJICHEHHBIM pPebedoM.

4 OcHOBHBIE MOJI0KEeHUS

OO0mme ykazanus

4.1 Tlpy TPOEKTHPOBAHWU HEOOXOAMMO HCXOAWTH M3 TOTO, YTO 3aIIUTa TOPHBIX
BbIPa0OTOK JOJKHA:

IpeloTBpaliaTh MM MaKCUMaJbHO YMEHBIIATh MPUTOKH BOJbI B BbIPAOOTKH,
HapyLIAIOIIUE YCIOBHUS HOPMAIBLHOU Pa3pabOTKH MECTOPOXKICHUS;

IIpeyNpeX1aTh IPOPHIBbI BOJbI B BEIPAOOTKH;

IPEMSITCTBOBAaTh OINACHOMY pAa3pyLIEHUIO BOJAOW TOPHBIX TOPOJ, OKPY’KAIOLIUX
BBIPa0OTKY;

o0OecrieunBaTh OPraHU30BaHHBIN OTBOJI TOBEPXHOCTHBIX U PYAHUUYHBIX BOJ K MECTaM HX
copoca;

HE JI0IyCKaTh YIPO’KaIOLIEro BOAOCHA0KEHUIO UCTOIIEHUS PECYPCOB MTOA3EMHBIX BOJ U
UX 3arpsA3HEHMs], 3aCOpPEHMs, HapylIeHHUs pEeKHUMa U pa3MblBa OEperoB MOBEPXHOCTHBIX
BOJIHBIX OOBEKTOB, IPO3HH MTOUYBEHHOTO CJI0S M OMAaCHBIX MOCIEACTBUM AegopMaliiil TOpHBIX
MOPOJT U COOPYKEHUH B pallOHE 3alUIIAEMbIX BBIPaOOTOK B pe3yJibTaTe MOHUKEHUS YPOBHS
MOJI3EMHBIX BOJ;

nperycMaTpuBaTb MEPONPUSITHUS, COOPYKEHHUS U YCTPOMCTBA MO PETyJIUPOBAHUIO
IPUTOKA K BBIPAOOTKaM, Hallopa MOJ3EMHBIX BOJ M MapaMeTpOB MOBEPXHOCTHOI'O CTOKA B
paiioHe pa3pabaThIBAEMOTI0 MECTOPOXKAEHHUS, IO OTBOJY OTKAUMBAEMbIX PYAHHYHBIX BOJA U
OXPaHE OKPYKAKUIEH PUPOIHON CPEBI.

4.2 BeiOOop BHIOB W CHCTEM 3allUThl TOPHBIX BBIPAOOTOK, THIIOB 3aIlIUTHBIX
COOPYKEHUW, MEPOIPUITHI M YCTPOICTB OJKEH YUMTHIBATh M3MEHSIOIIMECS C TEUEHUEM
BPEMEHH, TI0 Mepe pa3pabOTKU MECTOPOXKACHUS, MPOU3BOACTBEHHbBIE U NPUPOIHBIE YCIOBHS,
dbopMy W pa3Mepbl 3alMIIaeMoro mnpocrtpaHcTBa ¢ ydetom Tpeboanmii CIT 116.13330,
CIT 104.13330.

CucreMbl 3alIUTHI, UX Pa3BUTHE, KOHCTPYKIMH 3alIUTHBIX COOPYKEHUH U YCTpPOICTB,
3alIUTHBIE MEPONPUATHS JOJDKHBI OBbITh B3aUMOYBSI3aHbI C CHCTEMaMH, METOJaMU U
pa3BUTHEM pPa3pabOTKH MECTOPOXKIEHHUS, CO CXEMOH KOMIUIEKCHOIO HCIOJIb30BAHUS U
OXpaHbI BOJHBIX PECYPCOB ¢ yueToM TpeboBanuii denepanbHbIX 3aKOHOB [2], [3] ¥ MPUHATHIX
B MX pa3BUTHE HOPMAaTUBHO-TIPABOBBIX aKTOB. PaccMaTpuBaemble BapuaHThI 3alIUTHI TOPHBIX
BbIPa0OTOK JOJIKHBI OLIEHUBATHCSI U CPABHUBATHCS C YUETOM JJIUTEILHOCTH HCIIOIb30BAHUS
3aIUTHBIX COOPYKEHUM, YCTPOHUCTB M MEPOTIPUSITHI, CO3aBAEMbIX YCIOBHU JJI pa3pabOTKH
MECTOPOXKACHHUSI, BO3EUCTBUN Ha OKPYXAIOIIYIO CPely U CYMMAapHBIX 3aTpaT IO 3aIIUTe MpU
CTPOUTENIBCTBE U DKCIUTyaTallud TOPHOTO MPEANPUSITHS.


http://www.multitran.ru/c/m.exe?t=692082_1_2

[Ipu cpaBHEHMM BapHWAHTOB BOJOMOHIKCHHSI W TPOTUBO(PHUIBTPAIIMOHHBIX 3aBEC
HEO0OXOIMMO YYUTHIBATh PA3JIMUMs KaphePHOTO U IIAXTHOTO BOJOOTIIMBA B O0OMX CIIyYasX, a
TaK)Xe TO, YTO MPOTUBO(PMIBTPAIMOHHBIE 3aBECHI, B OTIWYUE OT BOJOMOHMKCHUS, HE BICKYT
3a co0oil 00pa3oBaHUsl BPEIHBIX CTOKOB W HCTOIICHHS PECYpPCOB MOJI3EMHBIX BOJ M HE
BBI3BIBAIOT Je(opManvii TOPHBIX TOPOJ, 36MHOW MOBEPXHOCTH M COOPYKCHUH B pailoHE
3aIUIIAeMbIX OO0BEKTOB. B TO ke BpeMs HEOOXOIWMO YYUTHIBATH BBI3BIBAEMOE HMH
HapyIIeHUE €CTECTBEHHOTO JABMKEHUS MOA3EMHBIX BOJI B IPOIECCE IKCILTyaTallUM FOPHOTO
NPEANPUATHS U OCTAIOIIECECS MTOCTIE €ro JIUKBUIAIUY.

4.3 [IpoTuBOGMIBTPAIIMOHHBIE 3aBEChI JIONMYCKAETCs MpeaycMaTpHBaTh B KadeCTBE
OCHOBHOT'O CpEJICTBA JId MPEIOTBPALICHUS TMOCTYIJICHUS MOJ3EMHBIX BOJ B TOPHBIE
BBIPAOOTKM HM3BHE W KaK BCIIOMOTATEIbHYIO MEpy Il PEIICHHS JIOKAIBHBIX 3a/ad II0
JUKBUIAIIUN MECTHBIX 049aroB (GUIbTPaIUU.

4.4 B cocTaB UCXOJIHBIX JAHHBIX JIJISl IPOSKTUPOBAHUS JTOKHBI BXOJUTH TPEOOBAHUS K
CHUCTEME 3allUThl TOPHBIX BBIPAOOTOK OT TMOJ3EMHBIX M TOBEPXHOCTHBIX BOJI, CBEICHHS O
MecTax, OTBEICHHBIX Ui cOpoca pyJHUYHBIX BOJ U MaTE€pHUalbl U3bICKAaHUH.

Marepuanbl HM3BICKAHWW palioHa MECTOPOXKICHHUS JIOJDKHBI OTBEYaTh TPEOOBAHHAM
CIT 47.13330 u conepxath:

METEOPOJIOTUYECKUE TAHHbIC;

Tonorpaduueckue TIIaHbl paiioHa B MacmTadaX, YCTaHABIMBAEMbIX MPOEKTHOM
OpraHu3aIuei;

CBEJICHUS O I'€0JIOTMYECKOM CTPOEHUM pailoHa, O HAJWYKMU B IF€OJIOTUYECKUX pa3pe3ax
crnenupuYecKux TPYHTOB (MPOCATOUHBIX, MyYUHUCTBIX, MHOTOJETHEMEP3NIbIX WU T.1.), O
WH)KEHEPHO-TEOJIOTHYECKUX TMPOIeccaX M SBJICHHUAX (CEHCMHUYHOCTh, KapCT, CKIOHOBBIC
MIPOIIECCHI, TOATOIJICHUE | T.1I.);

CBeJIeHUS 0 (PM3UKO-MEXaHUYCCKHUX CBOMCTBAX TOPHBIX MTOPOJI;

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

o011re TUAPOTEOIOTHYECKHE YCIOBUS paiioHa:

CBEICHHsI O BOJOHOCHBIX TOPU30HTaX U KOMILJIEKCaxX (B JaJbHEUIIEM — TOPU30HTaxX)
palioHa MECTOPOKICHHS: KOJUYECTBO BOJIOHOCHBIX TOPU30HTOB, UX XapaKTep, CTATUHUYECKUE U
MEE30METPUUYECKHE YPOBHH MOA3EMHBIX BOJ, UCTOYHUKU U 00JACTH UX MUTAHUS U Pa3TPY3KH;
XapakTep W JUTOJIOTMYECKUN COCTaB BOJOHOCHBIX M BOJOYHNOPHBIX MOPOJ, MX MOIIHOCTD,
pacmpocTpaHeHue, riyOuHa 3aneranus. CBeleHUsS O TUAPABIUYECKUX CBS3IX MEXKIY
BOJOHOCHBIMU TOPU30HTAMU U TOBEPXHOCTHBIMU BOJAMH, O XHUMHUYECKOM COCTaBe,
TEeMIlepaTypax, CTATHYECKUX U JUHAMUUYECKHUX 3amacax MoJ3eMHBIX BOJ;

JaHHBIE O (PUITBTPAILIMOHHBIX CBOMCTBAX MOPO/I, ONIPEICTICHHBIE C YIETOM CXEMaTH3aI[UU
TUAPOT€OJIOTUUECKUX YCIIOBUN;

KapThl PaclpoCTPaHEHUsI BOJJOHOCHBIX CIIOEB, pesibeda UX KPOBIHU U MOOIIB;

KapThbl THIPOU3OTHUIIC U TUAPOU30IIHES.

['eonornueckue U TUAPOTEOTOTHUECKHUE JaHHBIE JOJDKHBI OBITh OCBEIICHHI B Mpeaenax
OKHJaeMOW 30HBI JIEMPECCHU W Ha TIYOWHY, OXBATHIBAIOIIYI0 BCE BOJOHOCHBIE CIIOM W3
KOTOPBIX BO3MOKHBI (PHIIBTPAIIHS WK TIPOPHIB MOA3EMHBIX BOJ B TOPHYIO BBIPAOOTKY.

45B TmpOeKTHON MAOKYMEHTAIlMM 3alllUThl TOPHBIX BBIPAOOTOK JIOJDKHBI OBITH
MIPUBEJIEHBl XapaKTEPUCTUKU CEIbCKOXO3SWCTBEHHBIX YrOJAWM, B TAKKE CYIIECTBYIOLIUX U
BO3BOJIUMBIX COOPYKE€HUU M NPEANPUATHM, HA KOTOPbIE MOTYT MOBIHUATH HMPOECKTHUPYEMbIE
3aIIMTHBIE MEPOIPHUATHS, CBEACHUS O CHOC00ax, OYEPeTHOCTH U CPOKax pa3pabOTKu
MECTOPOXKACHUS, U IaHbl PEIICHHUS 110 3alUTE OKPYKAIOIIEH MPUPOTHON CPEeIbI.



[IpoexkTHass MAOKyMEHTalMs JO/DKHA TMPOXOAUTH JKOJIOTUYECKYIO JKCHEPTHU3Y B
cooTBeTcTBUU ¢ DenepaabHbIM 3aKOHOM [4].

4.6 B mpoeKkTHOI JOKyMEHTAllUU CJeIyeT MpelycMaTpUBaTh MMOATATHOE BBIMOJIHEHHE
3aMpPOEKTUPOBAHHOM CUCTEMBI 3ALUTHI.

TexHuuyeckoe 3a/laHue Ha WHKEHEPHBIE M3BICKAHUS PEKOMEHYETCSl COTJIaCOBBIBATH C
aBTOPaMU MPOEKTHBIX 00OCHOBAHUN CUCTEMBI 3aIUTHI.

B ycnoBusix, xorgja mo marepualiaM HU3bICKaHUW HE MPEACTaBISETCS BO3MOKHBIM
MPOU3BECTH JOCTaTOUYHO OOOCHOBAaHHBIE pacueThl WM OKOHYATEIbHO BBIOPATh CUCTEMY
3alUThl, KOHCTPYKLIUU €€ COOPY>KEHUH U YCTPOMCTB, B MPOEKTHON JOKYMEHTALIMH CIIEAYEeT
IpelycMaTpUBaTh ONBITHO-IIPOU3BOJICTBEHHBIE PAOOTHI, PE3yJIbTaThl KOTOPBIX UCIOIb3YIOTCS
JUTSL KOPPEKTUPOBKU MTPOEKTHON JTOKYMEHTALIUU.

4.7 C nOMOIIbIO pacYeTOB U YHUCICHHOT'O MOJICTUPOBAHUS JOKHBI OMPEIEISIThCS:

MOHIKEHUE YPOBHEW IMOA3EMHBIX BOJA B XapaKTEPHBIX TOYKAaX, BpeMS JOCTH)KEHHUS
TpeOyeMOoro  TOHMKEHUS, TPUTOKUM  MOJA3EMHBIX U  TIOBEPXHOCTHBIX BOI K
BOJIONIOHU3UTENILHBIM YCTPOIICTBAM M B TOpPHBIE BBIPAOOTKH — IO I3TamaM pa3padOTKu
MECTOPOXKICHHUS;

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

HEOOXOJUMOE YHUCJIO CKBOKHUH [UISI TPOTUBOQPWIBTPAIIMOHHBIX 3aBEC U PACXOJIBI
MaTepuasioB MJs HUX, PACIpPOCTPaHEHHE HHBELIUPYEMBIX MaTepuajoB B TOJIIE MOPO/,
HE00X0IMMOE BpeMsl IJIsl CO3/IaHUS YCTOMYUBBIX MPOTUBO(DUIBTPALIMOHHBIX 3aBEC;

MIPOU3BOUTENBHOCT, MPOMYCKHAs CIIOCOOHOCTh, pPa3MEpbl, YUCIO, pa3MeIleHHue U
Ipyrue TapaMeTpbl  YCTPOMCTB  Uisi  BOJOIOHIDKEHHSA, BoI0ocOOpa, BOJOOTBOAA,
MPOTUBODUIBTPAIIMOHHBIX 3aBEC U MMPOBEICHUE MPOTUBOPUIBTPALIIOHHBIX MEPOIPHUITHIA;

NOTPEOHOCTh B MAaTEPUANIBHBIX U YHEPTETHUECKUX pecypcax;

OIIEHKA KayeCTBa OTKAUYMBAEMbIX BOJl U BO3MOYKHOE M3MEHEHUE KaueCcTBa MOA3EMHBIX U
MOBEPXHOCTHBIX BOJI;

OIIeHKa yliepba peuHOMY CTOKY, CEIbCKOMY U JIECHOMY XO3sIiiCTBaM, BOJAOCHAOKEHUIO
HACENIEHHBIX MyHKTOB U MPEINPUITUI OT pabOThl BOAOMIOHU3UTENBHBIX YCTPOUCTB;

OIICHKA PHCKa BCJIEICTBHE BO3MOKHOCTH aKTMBHM3ALMU HK30T€HHBIX MPOLECCOB (KapcCT,
cydbdosus, BHYTpeHHs OHpo3usi M Jp.) B pe3ylbTaTe TEXHOTEHHBIX BO3JCHCTBUI
THAPOTEOIOTUYECKOTO XapaKTepa).

Kpowme Toro, mpu npoeKkTUpOBaHUU HEOOXOIUMO OIpeNesaTh OKUAaeMble Aedopmanuu
3€MHOI MOBEPXHOCTH B 30HE BIUSHUS BOJONOHU3ZUTEIBHBIX CUCTEM.

Kak mpaBuiio, cienyer 000CHOBBIBATh pacu€THBIC BETMUMUHBI OMBITHBIMU TaHHBIMH.

4.8B  m0OpoekTHOW  JOKYMEHTAIlMM  CJledyeT  MpeaycMaTpuBaTh  YCTPOHCTBO
HAOIIOIATENbHBIX CKBAXKUH U TOCTOB, T€0/IC3MYECKUX PENepoB, MAPOK U MapKIICHAEPCKUX
MIYHKTOB, YCTAHOBKY KOHTPOJIbHO-U3MEPUTEIBHOM armapaTypsl U CPOK BBOJIA UX B JIEHCTBHE
JUISl BEACHUSI THIPOTEOJIOTHYECKUX, TUIPOJOTUUECKUX, MAPKIIEHIEPCKUX U T'€OJIE3UNYECKUX
HaOMO/IeHUH, a Takke HaOMIOJAeHW 3a paboTON YCTPOWCTB CHCTEM 3allUThl MPH UX
CTPOUTENBCTBE U IKCILTyaTallH.

[TporpaMMbl MOHUTOPHHTA M TIPOU3BOJCTBEHHOT'O SKOJIOTHYECKOTO KOHTPOJIS (COCTaB U
PSKUMBI  HEOOXOAMMBIX  HAOMIOACHWI) JOJDKHBI — YCTaHABIMBATHCA B MPOEKTHOM
nokymeHTanuu. ClreqyeT mpeaycMaTpuBaTh HAOMIOJEHUS 3a YPOBHSMH, TEMIIEpaTypou,
XMMHUYECKUM M Ta30BBIM COCTABAMHM MOJI3EMHBIX BOJI, TEMIEPATYpPOU BO3AyXa, KOJIMUYECTBOM
BBINAJAIONIMX OCAJKOB, YPOBHSIMH BOJbl B BOJOEMax, 3a pPacxoloM, TEMIIepaTypoH,



XUMHUYECKHM U Ta30BbIM COCTaBOM OTKAaYMBAE€MBIX BOJ, 3a JehopMalusIMU MOPOJI U 3€MHOI
MOBEPXHOCTHU, OCAJKaMU U eopMalUsIMU COOPYKEHHUH U T.1.

IIpoexTHpoOBaHMe 3aIIUTHI OTKPBITHIX BHIPA0OTOK

49B mpoeKTHOW JIOKYMEHTAlMW  3aIIUTBl  OTKPBITBIX  BBIPAOOTOK  CIIEAYeET
peyCMaTpPHUBATh:

BHEIIIHUE COOPY)KEHHUS U MEPOIIPHSITHS ISl PETyIUPOBAHUS TTOBEPXHOCTHOTO CTOKA HA
TEPPUTOPHUH, PUIICTAIOIICH K Kapbepy (pa3pesy);

COOpPYXXCHHSI M MEPOINPHUATHS, 00CCIICUNBAONINE YMEHBIICHUE WIH MPEIOTBPAICHHE
(GWIBTPAIMOHHBIX MMOTEPh U3 BOJOHAIOIHEHHBIX PE3epBYapoB (OTCTOWHUKOB, HAKOIUTEICH
NPOMBIIIICHHBIX CTOKOB, XBOCTOXPAHWJIMII | T.I1.) TIPUIICTAIOIINX K Kapbepy (paspesy);

BHYTPHUKApPhEPHBIC YCTPOWCTBA U MEPOIPUSITHS, PACCUNTAHHBIC HA MPHUTOK IOA3EMHBIX
BOJI, IIOCTYIAKIIUX B Kaphep, U Ha COOp M OTBOJ COOMPAIOIINXCS B HEM MMOBEPXHOCTHBIX BOJI:
BOJIOCTOKH, BOJIOCOOPHHUKH, BOJIOOTIMBHBIC YCTAHOBKU MJIM YCTPOMCTBA JUIs cOpoca BOJIbI U3
BOJIOCOOPHHKOB B TIIOJ3EMHBIC BBIPAOOTKM W IPH HEOOXOJMMOCTH B 3aBUCUMOCTH OT
MECTHBIX  YCJIIOBHH  —  BHYTPUKApPhCpHBIC  CKBOXHUHHBIE M  HIVIOQHIBTPOBBIC
BOJIOTIOHU3UTEIILHBIC YCTAHOBKU, MECTHBIM TAMIIOHAXX TOPHBIX MOPO, IPCHAXH, IPUTPY3KH
OTKOCOB;

BHEIIIHUE BOJOOTBOJISIIUE YCTPOHCTBA Il COpOca KapbePHBIX BO/I.

4.10 [Tpu HEOOXOAMMOCTH, U3 YCIOBUI 00eCIIeYeH s YCTOWYMBOCTH OOPTOB BHIPAOOTOK
WIA TIO TPOU3BOJICTBEHHBIM YCJIOBUSM, COKPAILICHHUS MPUTOKA IMOJI3EMHBIX BOJ B Kapbep
(pa3pe3Hyr0 TpaHIICIO, BHIC3IHYIO TPAHIICK M JIp.) B MPOCKTHOW JTOKYMEHTAIUU KpPOME
YCTPOMCTB ¥ MEPOTIPUATHIA, IPETYCMOTPEHHBIX B 4.9, cieyeT npeaycMaTpuBaTh KOHTYPHBIC
KOJIBLICBBIC WMJIM HEIOJIHO-KOJIBIICBBIC U JIMHEHHBIC BHEIIHUE BOJOTIOHU3UTEIbHBIC CHCTEMBI
WX TPOTHBO(QUIBTPAIIMOHHBIC 3aBECHI.

KonbiieBple  BOJOMOHU3HUTENBHBIE  CHUCTEMBI  CIEAyeT MpeaycMaTpuBaTh MpH
pacmipocTpaHEHNH BOJJOHOCHBIX TOJIII HAa BCEM 3alUIIAEMOM YUaCTKe U 3a €ro MmpeaeaMu.

HenonHokomnblieBblE BOJOMOHU3UTEIbHBIE CUCTEMBI CIEAYeT TMPOEKTUPOBATH MPH
pacmnpocTpaHEHHH BOJOHOCHBIX TOJIIl HE CO BCEX CTOPOH 3aIIMIAEMOT0 Y4acTKa.

JluHeitHbIe BOJOMOHM3UTENBHBIE CHCTEMBI CIEAyeT MPOEKTHPOBATH A TepexBaTta
OJIHOCTOPOHHETO MOJ3EMHOr0 MOTOKa CO CTOPOHBI BojJOeMa (BOJOTOKA) WM MO IUIACTY,
UMEIOIIEMY BBIPQXKEHHBIN YKJIOH B CTOPOHY 3allIMIAEMOr0 y4acTKa, a TakKyKe JJS 3aIIUThI
VITMHEHHBIX BBIPA0OTOK M B CIIydasx, KOTJa MO MECTHBIM YCIOBHSIM WX NpPUMEHEHUE
OKa3bIBAETCS 11€TIECO00PA3HBIM.

4.11 KonbIieBbie, HEMOTHOKOJBIEBbIE M TUHEIHBIE MPOTUBO(DUIBTPAIIMOHHBIE 3aBECHI
CleyeT MPOEKTUPOBATh B TEX K€ CIy4asX, YTO U COOTBETCTBYIOIINE BOJOMOHH3UTEIbHBIE
cuctemsl (cM. 4.10), ¢ y4eToM OorpaHUYECHUN JIJIS UCTIOJIB30BAHUS HEKOTOPHIX THIIOB 3aBEC IO
MPUPOJHBIM YCIOBUSM (COTTIACHO YyKa3aHUSAM pasfielna 7) U MECTHBIX MPOU3BOJCTBEHHBIX
BO3MOKHOCTEM.

4.12 BononoHu3uTenbHbIE ¥ MNPOTUBOMUIBTPALMOHHBIE  YCTPOHCTBA  KapbepoB
(pa3pe3oB) JOMyCcKaeTcsl MpeaycMaTpUBaTh B BHUAE OTICIBHO PACIONOKEHHBIX DJIEMEHTOB
CUCTEMBI 3aIllUThI, Pa3MeIIaeMbIX U3 YCIOBHs MX HauOOINbIIeH 3PPEKTUBHOCTH U C YIETOM
penbepa  KpPOBIM  TOACTHIIAIONIETO  BOJOYIOpa, 3ajieraHus TOpPOJ C  BBICOKOM
BOJIONIPOHUIIAEMOCTBIO, HAIIPABJICHHUS MTOI36MHOTO TTOTOKA U JIP.

4.13 CHIKEeHHE TBE30METPUYECKOTO YpPOBHS HAMOPHBIX BOJ JJIsI COXPAHECHUS
YCTOMYMBOCTH TOPHBIX TOPOJA W HCKIIOYEHHUS MPOPHIBA BOJABI B BBIPAOOTKH JIOMYCKAeTCs



NpeIyCMaTpUBaTh C TOMOIINBIO CIIEHUAIBHO MPEJHA3HAUYEHHBIX JUISI 3TOTO YCTPOWCTB
(ckBaKUH, 000PYJOBaHHBIX HACOCAMH, CAMOU3IIMBAIOIINXCS CKBAXHH U JIP. ).

414 Tlpu TpPOCKTHPOBAHWUU BBITOJHSIEMONH B HECKOJIBKO ATAllOB CHCTEMBI 3allHThI
Kapbepa (pa3pesa) HeoOXOAMMO MPETyCMaTPUBATh:

JI0 Havaja CTPOUTENLCTBA Kapbepa (pa3pe3a) — BBOJ B JICHCTBHE BHEIIHUX COOPYKCHUH
U YCTPOWCTB Ul PETYIMPOBAHUSI MOBEPXHOCTHOTO CTOKA M BOJOOTBOJA, BBOJ B JICHCTBHE
COOPYXKCHHI, YCTPOWCTB W BBIMOJIHEHHUE MEPONPHUATHI, HEOOXOAMMBIX ISl 3aIIUTHI TOPHBIX
BBIPAOOTOK OT MOJ3EMHBIX BOJ Ha MEPHOJ, B TEYCHHUE KOTOPOTO MOTYT OBITh IOATOTOBIICHBI
COOPYXKCHHS, YCTPOMCTBA M MEPOIPHUATHS CIICIYIOIIETO JTAla;

IpU TPOCKTHPOBAHWU CHUCTEMBI 3aIUThl C BHEIIHUMHU BOJOIOHU3HTEIBHBIMH WIIH
NPOTHBOMWIBTPAIIMOHHBIME YCTPOHCTBAMH HEOOXOAMMO TPEAyCMaTPUBATh MEPOIIPHSITHSA,
o0ecrieunBarOIIMe OMNepekaIee pa3padoTKy Kapbepa (pa3pe3a) pa3BUTHE TOHWIKCHUS
YPOBHSI TOJ3EMHBIX BOJA. [Ipy MPOEKTHPOBAHMKM CUCTEMBI 3alIMTHI TOPHBIX BBIPAOOTOK 0e3
BHEIIIHUX YCTPOMCTB — TOTOBHOCTh CPEJICTB LIS TIPOBEICHUS HEOOXOAMMBIX MEPOIIPHITUN U
BBINOJIHEHHSI HEOOXOIMMBIX YCTPOMCTB B TpoIiecce pa3padoTKU Kapbepa (pa3pesa);

B IIEPUOJI CTPOUTEILCTBA Kapbepa (pa3pe3a) — MOCICIOBATEIbHBIN BBOJ B JCHCTBHUC
JIOTIOJTHUTEILHBIX COOPYKCHHH M YCTPOWCTB M TPOBEICHHE HEOOXOJMMBIX MEPOIPHUSTHI,
IpeyCMOTPEHHBIX MPOEKTHOM MToKymMeHTaruei (cMm. 4.10—4.13);

K MOMEHTY CJIayd Kapbepa (pa3pes3a) B 3KCIUTyaTallU0 — FOTOBHOCTh COOPY)KCHUU H
YCTPOMCTB, OOECICUMBAIOIINX 3aIIUTy TOPHBIX BBIPAOOTOK, JO JOCTHXKCHHS MOJTHOU
NPOCKTHON  TMPOU3BOJMTEIBHOCTH Kapbepa (pa3pe3a), B TOM 4YHCIE TOTOBHOCTB
3alPOCKTUPOBAHHON  CHCTEMBI  PEryJIMPOBaHHS  IMOBEPXHOCTHOTO  CTOKa, JIPCHaXa,
CTallMOHAPHOTO BOJOOTIUBA M BOJOOTBO/IA PYJHHYHBIX BOJI;

B IIpOIECCe OKCIUTyaTallik Kapbepa — TIOCJICIOBATEIbHBI BBOJ B JICHCTBHUC
COOPYXXCHHI W YCTPOWCTB M IPOBEJCHHE MEPOINPHUAITHIHA, 3aPOCKTHPOBAHHBIX B CHCTEME
3alIUTHl ¥ 00ECTICUHBAIOIINX MOCTOSHHOE OINEpPeKEeHUE MO OTHOIICHHIO K TOPHBIM paboTam
pPa3BUTHUS TIOHWKEHHS YPOBHS MOA3EMHBIX BOJ WA MPOTHBO(PHUIBTPAIIMOHHBIX YCTPOMCTB Ha
CPOK, IPETyCMOTPEHHBIN B MPOSKTHON JOKYMEHTAIINH.

IIpoexTHpoBaHMe 32U THI MOA3EMHBIX BHIPA0OTOK

4.15 B npOoeKTHON JOKYMEHTAIIMU 3alUThI MMOJA3EMHBIX BHIPAOOTOK B 3aBHCUMOCTH OT
MECTHBIX YCIIOBHH B TIpe/ieliaX MIaXTHOTO MOJIS CIIEAYET MPeyCMaTpHBaTh UCTIOIb30BaHUE!

B Ka4eCTBE IMOJI3EMHOTO JPEHaKa — CAMUX 3alUIIAEMbIX BHIPAOOTOK C YCTPOHCTBOM B
HUX JPEHAKHBIX KAHABOK;

BEPTUKAJbHBIX, TOPU3OHTAIBHBIX M HAKJIOHHBIX (BOCCTAIONIMX M HHCXOJISIINX )
CaMOM3JIMBAIOIIUXCS CKBOKUH, 3a0ypUBAEMbIX, 3a/IaBJIMBAEMBIX (MU 3a0MBACMBbIX) U3 CAMHX
3alUIIAEMbIX BEIPAOOTOK, JIPCHAXKHBIX BRIPAOOTOK U3 CHEIMATBHBIX HUII U KaMep;

CKBO3HBIX COPOCHBIX CKBa)KUH, 3a0ypUBACMBIX C MIOBEPXHOCTH U COMBAEMBIX C CAMHMU
3alUIIACMBIMH WK JPEHAKHBIMU BbIPAOOTKAMU;

CKBaXXHMH, OOOpPYIOBaHHBIX HACOCAMH M YCTPAaWBAaCMbIX C TIOBEPXHOCTH WU U3
MOI3EMHBIX BBIPAOOTOK; UrnoGpuIbTPOB B MOJI3EMHBIX BBIpabOTKaX;
npOTHBO(UIBTPAIIMOHHBIX 3aBeC (TaMIIOHAXKa TOPHBIX TIOPOJ);

COOTBETCTBYIOIIMX COOPY)KCHUH U MEPOIPHUITUH YIS PEryJIUpOBaHMs TOBEPXHOCTHOTO
CTOKa, BKJIFOYAsi BOJIbI, CKAILTUBAIOIIUECS B MYJIbJIaX CBHKCHUS 3¢MHOMN MTOBEPXHOCTH.

Bo Bcex ciydasx B TpPOEKTax 3alllUThl  IMOJ3EMHBIX BBIPAOOTOK  JIOJIKHBI
NPeyCMaTPUBAThCS YCTPOMCTBA M YCTAHOBKH JIJISl BOJIOOTIIMBA M OTBOJIa OTKAYUBAEMBIX BOJI
K MecTaM Hx copoca.



IIpumevanue —Cucrema perylmMpoBaHUs MOBEPXHOCTHOTO CTOKA NPH HEOOXOAMMOCTH IOJKHA
OXBAaTBIBAaTh TEPPUTOPHIO U BHE ITAXTHOTO OIS B TIPEJIENax, yCTAHABINBAEMBIX IIPOEKTOM.

4.16 B ciyvasix HEMOCPEACTBEHHOI Yrpo3bl MIPOPHIBOB B MOJI3EMHBIE BHIPAOOTKHU BO/IBI
U TOPHBIX MOPOJ, B YAaCTHOCTM KOTJAa HaJ KPOBIEH IMOJIE3HOIO MCKOMAEMOTo 3alieraioT
HECKaJbHbIe BOJOHOCHBIE TOPU3OHTHI, JIOMYCKAETCs IMpeaycMaTpuBaTh B MPOEKTHOMN
JOKYMEHTAIIMM BHEIIAXTHHIE BOJOMOHU3UTEIbHBIE CHCTEMbl U MPOTUBOGUIBTPALIMOHHBIE
3aBECHI, yCTpauBaeMble B COOTBETCTBUU C TpeboBanusamu 4.10-4.13.

JlonycTuMyro BeIMYMHY MPUTOKA BOJBI B MOJATOTOBUTEIbHBIE U OUHMCTHBIE BBHIPAOOTKH
HAa MECTOPOXKIEHHUSAX IOJIE3HBIX HCKOMAEMbIX CJelyeT NPUHUMATh HCXOJS U3 OIbITa
CTPOUTENIbCTBA U DKCIUTyaTallUU HIaXT B aHAJIOTUYHBIX YCIOBHUSX.

4.17 [Ipn mpOeKTUPOBAHHUM 3aLIUTHl TOPHBIX BHIPAOOTOK, MPOXOASIINX B BOJOHOCHOM
TONIIE, W3 KOTOPOH OKUIAIOTCS 3HAYUTENbHBIE MPUTOKH BOJBIL, JOIMYCKAaeTcs MpH
HaJJIexameM OOOCHOBAaHUHM MpeAyCcMaTpUBaTh CO3JlaHHME B TMpeleiax [MAaXTHOrO MO
CHEIHANIbHBIX JIPEHAKHBIX TOPU3OHTOB, pacrojaras IpeHa)KHbIE BHIPAOOTKH HUKE OCHOBHBIX
OTKaTOYHBIX TOPU30HTOB.

4.18 [Ipu mpoEeKTUPOBAHUHU 3AIIUTHI TOPHBIX BBHIPAOOTOK HEOOXOIUMO YUUTHIBATH, YTO
NPOXOJKY HMX B HEOCYIIEHHBIX IMOPOJaxX CJeAyeT IMpeaycMaTpuBaTh C OMNEPEKAIOUIIM
OypenueM u cobmogeHueM TpeOoBaHuii 4.15, a B HEOOXOOUMBIX cly4asx — C
MpeIBapUTEIbHBIM 3aMOPKMBAHUEM TOPHBIX TMOPOJA WJIM C TMPUMEHEHHEM IIMTOBOTO
crocoba.

4.19 [Ipn TpPOEKTUPOBAHUU BBITIOTHAEMON B HECKOJIBKO STAlOB CHCTEMBI 3aIIUThHI
MOJI3EMHBIX BBIPAOOTOK HEOOXOAUMO MPEeyCMaTPUBATD:

0 Hayaja MPOXOJKH CTBOJIOB — BBOJ B JEWCTBHE COOPYKEHUH M YCTPOHCTB IO
PEryIUPOBAHUIO TMOBEPXHOCTHOTO CTOKA, OTPAXKIAIOUIMX IUIOMIAJKK IIAXTHBIX CTBOJIOB,
OypeHue OIepeKalluX KOHTPOJIbHO-Pa3BEOUYHBIX CKBAXXMH Ha BCIO TJIYOMHY CTBOJIA,
TOTOBHOCTD HapPYKHBIX CTBOJIOBBIX MPOTUBODUIBTPAITTOHHBIX 3aBec 1005
BOJIOMIOHU3UTENBHBIX CHUCTEM, €CIIM OHHM MPEIyCMOTPEHBl MPOEKTHON TOKyMEHTAIuel,
TOTOBHOCTD MPEIBAPUTENHHOTO TAMIIOHAkKA TOPHBIX TIOPO/I;

0 Hayajga TMPOXOJKH TMOJTOTOBUTENBHBIX BBIPA0OTOK — BBOA B JICHCTBHUE
BOJIOOTIIMBHOIM yCTAHOBKM Y IIAXTHOTO CTBOJA (JIOMYyCKaeTcCs MpeaycMaTpUBaTh MPOXOIKY
MOJATOTOBUTENBHBIX ~ BBIPAOOTOK TMpU  JCHCTBHM  BPEMEHHOM  HACOCHOW  CTaHIIUH,
paccuMTaHHOW Ha OXXHJAeMblii TPUTOK B MEPHOJ [0 TOTOBHOCTH 3alpPOEKTHPOBAHHOMN
CTAaIlMIOHAPHOW HACOCHOM CTaHIMU), BBOJ B JAEWCTBHE 3YMI(OBBHIX U MNEPEKAUHMBAIOIINX
HACOCHBIX CTAHIIMKA M BHEIIAXTHBIX BOJOMOHU3UTENBHBIX CHCTEM, €CITU OHHU MPEIyCMOTPEHBI
MIPOEKTHOMN JOKYMEHTALIUEN;

B TMEpPUOJ MPOXOAKHU IMOATOTOBUTEIBHBIX BBIPA0OTOK — IOCIEIOBATENbHBI BBOA B
JNEHCTBUE JOTIOJHUTENBHBIX COOPY)KEHUH U YCTPONCTB M TMpOBEIECHHE HEOOXOIMMBIX
MEPOTPUATHIA, PETYCMOTPEHHBIX MMPOSKTHOM Ao0KyMeHTaruel (cm. 4.16—4.18);

K MOMEHTY Hayaja OYHUCTHBIX padoT — oOecrieueHre MOHUKECHHSI YPOBHS MOA3EMHBIX
BOJI, TOTOBHOCTh COOPYXEHHH U YCTPOHCTB, 0OECMEUYMBAIOMIMX 3alUTY MOA3EMHBIX
BBIPA0OTOK JI0 JOCTHXKCHHS TIOJTHOW MPOEKTHOW MPOU3BOAUTEIHLHOCTU MPEANPUSATHUS, B TOM
Yrclie TOTOBHOCTh CTAIlMOHAPHBIX TOJ3€MHBIX HACOCHBIX CTAaHIMA W  CHCTEMBI
pEeryIupoBaHus MOBEPXHOCTHOTO CTOKA U BOJIOOTBO/IA;

B MpoIlecce SKCIUTyaTalluu MPEeaNnpHusaTHs — AalbHEHIINA MOoCciIeI0BaTeIbHBIN BBOA B
NEHCTBUE 3alpOEKTUPOBAHHBIX COOPYKEHHMH W YCTPOHCTB M MPOBEIECHHUE MEPONPHUSATHUH,
o0ecreunBaOIIUX MOCTOSHHOE oOmepexaroiiee (M0 OTHOIICHHWI0O K TOPHBIM paboTam)



pa3BUTHE MOHIKEHUS YpOBHS MOJI3€MHBIX BOJI Wi COOTBETCTBYIOILIUX
MPOTUBOGUIBTPAIMOHHBIX YCTPOMCTB HA CPOK, ONPEAEIAEMBbIii IPOEKTHON JOKYMEHTALIUEH.

5 BogonoHuxkenue

O0mue ykazaHus

5.1 BoononmxeHue cieayer NpOeKTHPOBATh C MPUMEHEHUEM OTKPBITHIX U BaKyYMHBIX
BOJIOTIOHM3UTENBHBIX CKBAaXHH, WIIO(GUIBTPOB, IJIACTOBBIX, TPYOUYAaThIX M TPAHUICHHBIX
JpeHaKeH, MOI3eMHBIX APEHAXKHBIX BHIPAOOTOK.

5.2 TpeOyeMmyro BENTUYMHY CHIDKEHHSI HAllOPOB B BOJOHOCHBIX TOPU30HTAX CIEIYET
OTIpeNeNATh U3 YCIIOBHSI COXPAHEHHUS YCTOMUMBOCTH TOPOJ, OKPYXAIOIIUX BBIPAOOTKH, U
NPEOTBPALICHUS IPOPHIBA B HUX MOJ3EMHBIX BOJ.

53IIpu  TNpPOEKTHPOBAHWU  BOAONOHWKEHHS C  NPUMEHEHHEM  BHEUIHEH
BOJIOTIOHM3UTEIFHONW CHCTEMBI, 3aIUINAIONICH OTKPBITYIO BBIPAOOTKY, YPOBEHB ITO/I3€MHBIX
BOJI JIOJDKCH OBITh IMOHIKEH MO BO3MOXXHOCTH HW)KE €€ JHa Ha BEIWYHMHY, ONpPEIeseMyl0
pacueTHBIM  TOBBINIEHMEM  YPOBHS BOABI 32 BpeMsl  aBapUHHOTO  OTKJIIOYCHHS
BOJIOTIOHU3UTEILHON CHCTEMBI.

[Ipy HEBO3MOXXHOCTH TOHWXEHHUS YPOBHS TOJ3EMHBIX BOJ HIDKE JTHA OTKPBITOH
BBIPAOOTKH, B YACTHOCTH NIPU MEPECEUCHUH €10 BOAOYMOPHBIX CIIOEB, HEOOXOIMMO UCXOAUTH
U3 TPAKTUYECKU JOCTIKUMOHN TITyOWHBI BOJOTIOHIDKEHHS B KaXK/IOM BOJIOHOCHOM TOPHU30HTE
U TpexycMaTpuBaTh JOMOJHHUTEIbHBIE BHYTPHKAPBEPHBIE YCTPOWCTBA W MEPOIPHATHS
coryiacHo 4.9.

54T1Ipu NpPOEKTUPOBAHWHM  BOJOMOHIKEHHS C NPUMEHEHHEM  BHEIIAXTHBIX
BOJIOTIOHM3UTENBHBIX  YCTPOWCTB, 3AIIMIIAIONIMX [OJ3EMHBIE TOPHBIE BBIPA0OTKH B
BOJIOHOCHBIX TIOPOJIaX, HE OT/EICHHBIX BOJOYIIOPOM OT BBIIIEIEKAIINX BOJTOHOCHBIX TIOPOI,
MOHMKCHHBIH YPOBEHb MOJ3EMHBIX BOJ| JIOJDKEH HAaXOAHMTHCS HU)KE TIOJOUIBBI 3alIMIAEMbIX
MOJI3EMHBIX BBIPAOOTOK Ha INTyOMHY, COOTBETCTBYIOLIYIO TpeOOBaHUIM 5.3.

[Ipy Hanmuuuum Bojoymnopa (TOpHBIX MOpPoA ¢ Kod(dduuueHToM (uUIbTpauu MeHee
0,001 M/cyT), OTAENSIOMIErO TOJIIY TMOPOJ, B KOTOPBIX MPOSKTHPYIOTCS IOJI3EMHBIC
BBIPAOOTKH, OT BBIIIEIEIKAIIETO BOJOHOCHOTO TOPU30HTA, TIOHM)KEHUE YPOBHS ITO/3€MHBIX
BOJI B 9TOM FOPHU30HTE, KaK IIPABUIIO, CJIEAYeT Ha3HAUaTh C yUETOM COOJIOACHUS YCIOBHS

y <5h,, 1)

/1€ Y — OCTaTOYHBII Harop, OTCYUTHIBAEMBIA OT KPOBJIM Pa3/EIIAIOIIEro CI0sl BOJOYHIOPHBIX
OpoJ, M;

h¢ — TonmmuHa HEe HapyIIaeMoro mnpu pa3paboTKe pa3AeisIoONIero CIO0s BOJOYHMOPHBIX
IOPOJ, M.

[Tpu cobnronenun ycioBus (1) oOBogHEHHE HUMKENEKAIIEro BOJOHOCHOTO MOPU30HTA
3a CUeT MepeTeKaHWs IMOJ3EMHBIX BOJ W3 BBINIENEKANIET0 (HAa BOJOYIOpPE), MOXHO HE
YUYUTEIBATD.

HpI/I 3TOM OCTAacCTCsA B CHUIIC Tpe6OBaHI/Ie IMMOHMIKCHHA YPOBHA IMOA3EMHBIX BOJ B TOJIIC
MOPOJI, TJIE PACTIONIATal0TCs TIOI3EMHBIE TOPHBIE BEIPAOOTKH, HUYKE UX TIOJIOIIBBI.

HpI/I HEBO3MOXHOCTH NOHMXXCHUA YPOBHA NOA3ZCMHBIX BOJ HHIKEC IMOJOIIBBI I'OPHBIX
BbIPa0OTOK C MOMOUIbI0 BHEHIAXTHBIX BOJOMOHU3UTENbHBIX YCTPONCTB JOIMYyCKaeTcs IMpU
COOTBETCTBYIOLIEM 000CHOBAaHHMHU HCIIOJIB30BaTh UX AJId MPAKTUYCCKU  TOCTHIKUMOTO



BOJIOMOHIDKEHUS, TIpeyCMaTpUBasl B Mpejeax MIaXTHOTO MOJsl MEPONPUSATUSL U YCTPOilcTBa
cornacHo 4.15.

5.5 Heo6xoaumoe Bpemst sl TOCTHKEHUS TpeOyeMOoro MOHUKEHHs! YPOBHS MOI3EMHBIX
BOJI, pPacCIpOCTpPaHEHHE JEMpPEecCUd M Pa3BUTHUE BOJONMOHU3UTEIBHOW CHCTEMBI JOJKHBI
OTIPEEIATHCS COOTBETCTBEHHO CXeME FOPHBIX paboT U THIPOre0J0rH4ecKoMy 000CHOBAHHUIO.

5.6 Cxemaru3anusi TPUPOIHBIX YCIOBUM [UIsl pacyeTa BOJOMOHUKEHHS JOJDKHA
OTpaXkaThb JNEHCTBUTENIbHBIC TUIPOTE€OJIOrMUECKUE YCIOBHSI, T€OJIOTHYECKOE CTPOSHHE TOJIIU
U XapaKTEePUCTUKH CIATraollnuX €€ CI0EB.

5.7 Ilpu pacuere BOJONOHMXEHHUSI MPUTOK MOJ3EMHBIX BOJ K BOIOINOHU3UTEIbHON
CUCTEME CJIelyeT OMpEeIeNATh HCXOJs M3 OCHOBHOTO JIMHEHHOro 3aKOoHa JaMUHApHOI
buIpTpaIuu, BeIpakaeMoro B 001meM Buae Gpopmysoit

v=Kkl 2)

rzie V — CKOpOCTh (pubTpammm, M/cyT;
k — koo dunenT punprpanuu, mM/cyT;
| — rpaguenT Hanopa.

OcHoBHble pacueTHble (opMysibl U TaOMUIBl JUIS  ONpEAENEHUs IPUTOKOB K
BOJONIOHU3UTENBHOM cUCTEME NpUBEAcHBI B [Ipunoxennn A.

[Ipy HEOOXOAMMOCTH TPUMEHEHHUS BOJOIOHIKEHHS B BOJOHOCHBIX TOPU3OHTAX,
CIIO)KEHHBIX TOPOJAMH, OTJIMYAIOIIUMHUCS BBICOKUMH (WIBTPAIMOHHBIMH CBOWCTBAMH
(KpyrmHOOOJIOMOYHBIMH,  CHJIBHOTPEUIMHOBATHIMH M 3aKapCTOBAaHHBIMH),  pacyder
BOJIOIIOHMIKEHUS JIOIYCKAeTCsl OCHOBBIBATh HA ONBITHBIX JAHHBIX U YTOYHSTH B IPOLIECCE
MO3TAITHOTO BBIMIOJHEHUS! CUCTEMBI 3allUThI, OCHOBBIBAsICh Ha pe3yjbTaTax HaONIOJECHUM 3a
YPOBHSIMH MOJ3€MHBIX BOJ B HA0JIIO1aTENbHBIX CKBAKHHAX.

5.8 lns  ycnoBuii TOBBIIEHHON CIOXHOCTH (HEOJHOPOIHOTO (PUIBTPAIIIOHHOTO
MOTOKA, CJOXHBIX OUYEPTAHUNW KOHTYpPOB NHUTAaHUS U BOJONOHMXKEHUS U T.II.) pacyer
BOJIONIOHU3UTENIBHBIX CHUCTEM CIIEAyeT MPOU3BOAMTH C HCIOJb30BAHHEM YHCIEHHOTO
MOJIEJIMPOBAHUS, a TaKKE MH)KEHEPHO-PACUETHBIX MPOrpPaMM U MPOTPaAaMMHBIX KOMILIEKCOB
WIH JIPYTUX METOIOB.

5.9 KoHCTpyKIIMM BOJIOTIOHM3HUTENBHBIX W HAONOJATEIbHBIX CKBAXHH M JpEHaXKEH
clenyeT IPUHUMATh B COOTBETCTBUU C yka3zaHusMu [lpunoxenus b.

OTKpLITLIe BOJAOIMOHU3UTECJIbHbIC CKBAKUHDbI

5.10 OtkpeiThie (cooOmatonecss ¢ atMochepoil) BOIOMOHU3UTEIbHBIE CKBAKUHBI
cleyeT MpeaycMaTpuBaTh, Kak MPaBUIIO, JUISl CHM)KEHUS YPOBHS (WJIM HAropa) MOA3EMHBIX
BOJI B HECKaIBHBIX MOpoAax ¢ KoddduumeHToM QuibTpanuu He MeHee 2 M/CYyT M BO BCEX
JIPYTUX Cly4yasiX, Korjaa ux 3p@QexkTUBHOCTD MOATBEPHKAAETCS ONBITHBIMU JAHHBIMHU.

5.11 [Ipy npOEKTUPOBAHUU BOAOIOHU3UTENBHBIX CHUCTEM CIIEAYyeT NpeaycMaTpuBaTh
OTKPBIThIE BOJIONIOHU3UTENIbHBIE CKBA)KUHBI B BUJIE:

000pyIOBaHHBIX HACOCAMU;

CKBO3HBIX COpPOCHBIX CKBaXHUH, OOOpYIOBaHHBIX (GWIbTPAMHU, Yepe3 KOTOpbIe
MOCTYMAIOIINEe B CKBAXKUHY IOA3EMHBIE BOJBI M3 BCEX IPOPE3AEMBIX €0 BOJOHOCHBIX
TOPU30HTOB COPACHIBAIOTCS B IIOJI3€MHBIE BHIPAOOTKH;

CaMOMU3JIMBAIOIINXCS C U3JIMBOM BOJIbI UEPE3 YCThE;

BOJIONOTJIOUIAIONIMX, C MOMOULIbI0 KOTOPBIX IOA3EMHBIE BOJbI W3 BBINIEIEKAIIETO
TOPU30HTA COPACHIBAIOTCS B HIDKEIICKAIIIHM.
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5.12 CkBaxuHbl, OOOPYIOBaHHBIC HACOCAMH, CIEAYeT IpeaycCMaTpuBaTh  JUIs
KOHTYPHBIX M JIMHEHHBIX BOJONOHU3UTEIBHBIX CHCTEM, a TaKXe MPOCKTUPOBATh B BHJIC
OTJIENILHO PACIOJIOXKEHHBIX BOJOIMOHU3UTEIBHBIX YCTPOWCTB MPH OTKPBITOW M TOJA3EMHOMN
pa3paboTKaX MECTOPOXKICHHI TMOJE3HBIX HCKOMAeMbIX M B BHUJAE pPACHpPEICICHHBIX 10
IUIOIIAAM IIAXTHOTO TIIOJII BOJOIOHH3UTEIBHBIX YCTPOMCTB TPU IOA3EMHON pa3paboTke
MOJIC3HBIX HCKOIIACMBIX.

5.13 CkBO3HBIE COPOCHBIC CKBaKHUHBI (CKBO3HBIC (DHIIBTPHI) CIAEAYET MpPEIycCMaTPpUBATh
JUIE KOHTYPHBIX M JIMHEHHBIX BOJOIIOHU3UTEIBHBIX CHUCTEM, a TaKXe B BHJE OTICIHHO
PAcCIIONIOKEHHBIX WM PACTIPEICICHHBIX IO IUIOMIAN MIAXTHOTO IOJISI BOAOMOHU3HUTEIBHBIX
YCTPOMCTB MPH MOJ3EMHON pa3padOTKe MOJE3HBIX UCKOMAEMbIX M IPH OTKPBITOW pa3padoTKe
MECTOPOKICHUN TTOJIE3HBIX HCKOIMAEMbIX, KOI/Ia TEXHHUYECKH BO3MOXXHO M SKOHOMHUYECKHU
OIPaBJ/IaHO YCTPOMCTBO MOA3EMHBIX JIPEHAXKHBIX BHIPAOOTOK.

5.14 BeprukanbHble CAMOU3IMBAIOIINECS CKBaKHHBI JJIsi CHATUSI H30BITOYHOTO HAIopa
B HIDKEJISKAIINX BOJOHOCHBIX TOPU30HTAX CIICIAYET MpPEeAyCMaTPUBATh VIS MPEIOXPAHCHUS
OT HapyIICHHUS YCTOWYMBOCTH TOPHBIX TOPOJ M TPEJAOTBPAIICHUS OIACHBIX MPOPHIBOB
HAIOPHBIX BOJI B OTKPBITHIC HITU ITOI36MHBIC TOPHBIC BEIPAOOTKH.

3a0ypuBaHue CaMOU3IUBAIOUINXCS CKBKUH CIIEAYeT MPOU3BOAUTH C IMOBEPXHOCTH
3emid, ¢ OepM Ha OopTax KapbepoB (pa3pe3oB), C MOMOMIBHI OTKPBITHIX WM IOJ3EMHBIX
BbIpaboTOK. CKBaXXMHA JODKHA OBITh 3arinybieHa B HauOoJjiee NPOHUIAEMYIO 30HY
BOJIOHOCHOTO TOPU30HTA, COACPIKAIIECTO HATIOPHBIC BOJIBI.

5.15 T'opu3oHTabHBIE ~ WJIM  HHCXOJSINIME  CAMOMW3JIHMBAIOIIMECS  CKBaXKHHBI,
ycTpauBaeMble ¢ OepM Ha OTKOCaX, CJICAYET MPeyCMaTPUBATh B MOJIOIIBE BOJJOHOCHBIX CIIOCB
BOJIM3M WX KOHTAKTa C BOJAOYIMOPHBIMU CIIOSIMH WJIM B MECTaX COCPEIOTOUECHHON (QHIIbTPALIUU
JUTS IpeI0TBpalieHus Cy(h(HO3UOHHOTO BEIHOCA MTOPOJIBI YePE3 OTKOCHI OTKPBITHIX BEIPAOOTOK.

['opu3oHTaNbHBIE WM HUCXOMSIINE CKBAXHMHBI HAa OTKOCAX OTKPBITHIX BHIPAOOTOK
JOTYCKaeTCcsl  MpelycMaTpuBaTh KaK BCIOMOTAaTeIbHOE CPEACTBO TMPU  HAPYKHOU
BOJIOMIOHU3UTENILHON CHUCTEME M3 CKBAXHH, O00OPYIOBAHHBIX HACOCAMH, WM M3 CKBO3HBIX
COpPOCHBIX CKBaXHUH (MJU TIPU MPOTUBODUIBTPALIMOHHON 3aBece), a TAK)KE B KQUECTBE OJTHOTO
U3 OCHOBHBIX CpEACTB JiA TOJJAEPKAHHUS CO CTOPOHBI MOCTOSHHBIX OOpPTOB BBIPAOOTKH
MOHIKEHHOTO YpPOBHSI TOJ3€MHBIX BOJ, JOCTHUTHYTOTO C TIOMOMIBIO JPYTHX CpPEICTB
(Hampumep, OTKPBITOTO BOAOOTIINBA).

5.16 B mpoekTHOl JOKyMEHTalMM CleQyeT MpeaycMaTpuBaTh MPUMEHEHHE B
MOJI3EMHBIX BBIPAOOTKAX CAMOM3IMBAIOIIMXCSA CKBRXHUH (BOCCTAIOIMIMX, HUCXOISIIMX HWIIH
TOPU30HTAIBHBIX — B 3aBHCHUMOCTH OT THJPOT€OJOTHYECKHX YCIOBHM) IS YCUICHUS
JIPEHUPYIOIIEH CIMOCOOHOCTH CcaMOil BBIpAaOOTKH, a TakXke s BOJOMOHIKEHUS B
BOJIOHOCHBIX MOPOJ/IaX U CIIOSIX, OTJEICHHBIX OT BBIPAOOTKU BOJOYMOPHBIMH MPOCIOHKAMU U
CJIOSIMHU.

5.17 [Ipn TOPU3OHTAIHLHOM 3aJIETAHUH BOJOHOCHBIX TOPH3OHTOB JOMYCKAaeTCs
npelycMaTpUBaTh MCIOJIb30BAHUE AJISI BOAOMOHIKEHUS JTYUEBBIX APEHAXKEH, COCTOSIINX U3
[IAXTHBIX KOJIOJIIEB C YCTAHOBJICHHBIMH B HHMX HAacocaMd, U 3a0ypHBaeMbIX W3 KOJIOAIICB
Ty4eBBIX (paauanbHBIX), KaK MPaBWIO, TOPU3OHTAIBHBIX (a TpPH HEOOXOIUMOCTH — H
HAKJIOHHBIX ) CAMOU3JIUBAIOIINUXCS CKBAYKUH.

5.18 Bopomornomaromnye CKBaXHHBI CIEAyeT MpeaycMaTpuBaTh TMpU 3aleraHuu
BOJIOMIPOHUIIAEMOTO  CIIOSl, MMEIOIIET0 BBICOKYIO TMOTJOMIAONIYI0 CIIOCOOHOCTh HUKE
OCYIIIaeMOT0 CJIOS, PACIOJIOKEHHOTO Ha BOJAOYIMoOpe. BennumHa Hamopa B MOTJIOMIAOIIEM
clioe JOJDKHA OBITh HIDKE, YeM B ApeHupyemMoM. Uem Oonbllie pa3HHIIA B HAmopax, TEM
s dekTuBHER padboTa BOJOMOTIIOMAOIINX CKBAKIH.
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BakyymHoe BOIONIOHMKEHH e

5.19 BakyyMHOE BOJIOTIOHIDKEHHE CIIEAYET MPOSKTUPOBATh C TPUMEHEHUEM JIETKUX
UTI0(QUIBTPOBBIX YCTAHOBOK BaKyyMHOT'O BOJIOTIOHFDKEHHSI, 3KEKTOPHBIX HIIO(UIBTPOB,
BaKyyM-KOHIICHTPHYECKMX CKBOXWH M BaKyyMHBIX CKBOXUH C IMOTPY)KHBIMH HAacOCaMH, a
Takke 3a0ypHMBacMbIX W3 TMOJ3EMHBIX BBIPAOOTOK BOJOMOHU3HUTEIBHBIX CKBAXKHH C
MOJIKJTFOYEHUEM K HUM arperaTtoB M KOJUIEKTOPOB YCTAHOBOK BaKyyMHOT'O BOJOIOHWKCHUS
WIN JAPYTHX BAaKyyMHBIX CHCTEM.

5.20 B cocraBe BOJONOHU3UTEIBHBIX CHUCTEM OTKPBITHIX M TOJ3EMHBIX BHIPAOOTOK
CJIEAyeT MPUMEHSITh UHBEHTAPHBIC HTIIOPUIBTPHI:

JeTKHEe, HE WMMCINUEe WHIUBUAYAIbHBIX BOJOMOIBEMHUKOB W COCIHHSIIOIIUECS C
[CHTPAJIbHOW HACOCHOW CTaHIMeW OOIUM (Ui TPYMIBl HUIVIOQHIBTPOB) BCACHIBAIOIINM
KOJIJICKTOPOM;

KEKTOPHBIC, CHA0)KEHHBIC MHIUBUAYAILHBIMU 3KEKTOPHBIMH BOONOIBEMHUKAMU H
COCJIMHEHHBIC C IIEHTPAIBHON HACOCHOW CTaHIMEH OO0mUM (Ui TPYHIbl UTI0(UIBTPOB)
HAIOPHBIM U BOJIOOTBOISIIMM BOJIOBOJIAMH;

BaKyyM-KOHIICHTPHYECKHE, CHa0>XCHHBIC WH/IMBU Ty TbHBIMU 9KEKTOPHBIMHU
BOJIOTIOAbEMHUKAMH ¥ COCJUHCHHBIC C I[CHTPAJIBLHOW HACOCHOW CTAaHIMEH HANOPHBIM M
BOJIOOTBO/ISIIIIUM BOJIOBOIAMH.

5.21 NuaBeHTapHbIi UTITOGUILTP (MrI0PUIBTPOBAs KOJIOHHA) COCTOUT U3 HAKOHCYHHKA,
bunbTpoBOro 3BeHa ((PUIBTPOBBIX 3BEHHEB) U TIIYXUX 3BEHBEB HAAPMIBTPOBBIX TPYO.

5.22 Cnenyet npenycMaTpUBaTh MOTPYKEHUE JIETKUX U 9KEKTOPHBIX UTIIO(UIBTPOB 10
riryOunbl 12—-15 M MexanndeckuM crocoO6oM 3a0UBKOM MM 3a/1aBIUBAaHUEM C IPUMEHEHHUEM,
KaK MPaBWJIO, THIPOPa3MbIBa (THIPABINYECKUN CIoco0 morpyxenus). [Ipu HeoOXoauMocTu
nepeceueH sl JISTKUMHU M 2KEKTOPHBIMH UTTI0(DUIbTpaMH

TPYIHOPA3MBIBAEMBIX TIOPOJ] U BO BCEX CIydasX MOTPYXKCHUS B OCYIIAEMYIO TOJIILY
BaKyyM-KOHIIEHTPUYECKHX BOJONPHUEMHHUKOB JJIsi HUX CIEAyeT MpeaycMaTpuBaTh OypeHue
CKBKUH.

5.23 Jlerkue UIrIO(QUIBTPOBBIE YCTAHOBKM T'PABUTAIL[IOHHOTO BOJOMOHIKEHHS (THIA
JINY) cnenyetr NpUMEHSTh B OCHOBHOM B COCTaBE€ BHYTPHKApbEPHBIX CUCTEM 3aIIUTHI (2 MpH
HEOOXO/MMOCTH — M B TNOA3EMHBIX BBIpaOOTKax) MpH TpeOyemMoil IiyOMHe HOHWKEHUs
YPOBHS MOA3EMHBIX BOJ 10 4-5M cuMTas OT YpPOBHS OCHM HACOCHOH YCTaHOBKM (WIM Ha

OonplIyl0 MIyOMHY — C TPUMEHEHHEM SPYCHBIX CHCTEM) B TOPHBIX MOpOJax ¢
kodpuurentamu unpTparuu 5-50 M/cyT — 6e3 OOCBHIIKKM BOKPYT UITO(UIBTPOB, a HpHU
kodpduuuente QuabTpanuu 2-5M/cyr — ¢ NecYaHO-TPaBUHHONW OOCBIKON BOKPYT

UTI0(UIBTPOB HA BCIO BHICOTY BOJIOHOCHOT'O CIIOS.

5.24 B xauecTBe MaTepuaja OOCBHINKH HUITIO(GUIBTPOB CIEAYeT HPUMEHSTh MHECOK
C yacTuamMM KpynHocThio 0,5-2 MM WM mecYaHO-TpaBUNHYIO (LIeO€HOYHYIO) CMECh
¢ KpynHocThio yactuil 0,5-5 MM. YcTpoHCTBO HUIIO(QUIBTPOB HEOOXOIUMO BBINOIHATH
B cooTBeTCTBHHM ¢ TpeboBanusimMu [Ipunoxenns b u CIT 45.13330.

5.25 Jlerkue UrnoQpuiIbTpOBbIE YCTAHOBKM BaKyyMHOI'O BOJIOTOHIKeHHs (TuUnoB YBB,
YB3M 1 1p.), 3’KEeKTOpHbIE UTTTOPUIBTPOBBIE YCTaHOBKH (TUIAa D) U yCTaHOBKH C BaKyyM-
KOHIIEHTPUYECKHMMH BoJoNpHeMHuKaMu (tuna DBBY) cienyer mpuMeHsATb, Kak IMpaBHIIO,
JUIsL BOJIOTIOHIM>KEHUS B TOPHBIX MOpoJIax ¢ K03 duimeHToM GpuiabTpanuu MeHee 2 M/CyT.

5.26 YCcTaHOBKH C 3KEKTOPHBIMH UTTIOPHIBTPAMHU JIONYCKAETCS MpelycMaTpuBaTh s
BAaKyyMHOT'O BOJIONIOHWKEHMS TPH TOHIKEHHH YPOBHS MOA3EMHBIX BOoA 10 12 wm (mpu
Ha/iIexalieM 060cHoBaHUH — 10 20 M), cuuTast OT YPOBHSI OCH HACOCHON YCTaHOBKH.
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5.27 YCTaHOBKM W3  BaKyyM-KOHIIGHTPHYECKMX  CKBQXHUH C  9KEKTOPHBIMH
BOJOMOJBEMHUKAMU  CJIEAyeT MpeaycMaTpuBaTh JUIsl OCYIICHHUS  CJIOUCTBIX  TOJIII,
MPEJICTABICHHBIX BOJOHOCHBIMH TOPHU30HTaMM, pA300IIEHHBIMU CYTJIUHUCTBIMU — WJIU
[JIMHUCTBIMU MPOCTIOSIMHU, B TIpeieax riyOuH BogonoHmwkeHus 10 20 m.

5.28 Ilpu pOEKTUPOBAHUHU OCYIIEHUS MECYAHO-TIIMHUCTBIX MOPOJa ¢ Kod(duinenTom
bunpTparuu 10 2 M/CyT IIIyOuHY MOTPYKEHUs UTI0PUIBTPOB YCTaHOBOK THIa Y BB crenyer
npeaycMaTpuBaTh He Oojee 7,5M, a B mopomax ¢ kodpduIHeHTOM (UIBTPAIMU CBHIIIE
2 M/cyT — 8,5-9 M, cuuTas OT YpOBHsI OCH HACOCHOM YCTaHOBKH.

5.29 Pa3memienne urnouiabTpoB cleAyeT MPOEKTUPOBATh B BUAE KOHTYPHBIX WIIH
JIMHENHBIX CUCTEM.

5.30 YcTaHOBKM BaKkyyMHOTO BOJOIOHKKEHHUS JIOMYCKaeTCcsl IMpeaycMaTpuBaTh B
KayecTBE BCIIOMOTaTEIbHOIO CPECTBA MPHU BCKPBITUU OTKPBITHIX BBIPAOOTOK M AJiA O0TOOpa
BOJIbI M BO3/lyXa U3 CKBaKWH, 3a0ypUBAEMbIX U3 MOJ3€MHBIX TOPHBIX BHIPAOOTOK.

5.31[Ipn npoexkTupoBaHUU WIIO(GUIBTPOBBIX CHUCTEM i pPaboThl B  YCIOBHSX
OTPHUIATENILHBIX TEMIEPATyp BO3AyXa CIEAyeT MpeaycCMaTpUBaTh U3OJSIIHIO TPYyOOIIPOBOIOB
Y HACOCHBIX CTAHIIM ¢ y4eToM TpeOGoBanuii [ 14].

5.32[Ipn  NpPOEKTUPOBAHUU  DIEKTPOCHAOKEHHS]  UIIIOMUIBTPOBBIX  YCTAaHOBOK
HEOOXOaUMO CcOONIIoIaTh T€ € TpeOOoBaHUS, YTO M s CKBOKUHHBIX HAacocoB (CM.
[Tpunoxenue b).

5.33 BakyymMHOE BOJONOHIKEHHWE C MNPUMEHEHHEM BaKyyMHBIX CKBOXHH C
MOTPYKHBIMU HACOCAMU CIIEAYeT MpeayCMaTpUBaTh JIsl CHIKEHHUS YPOBHS MOA3EMHBIX BOJ B
TOpHBIX Mopojax ¢ kKodpdunuentamu punprpanuu 0,1-2 M/CyT U Ui IOJIHOTO NEepexBara
MPUTOKA TOJ3€MHBIX BOJ K TOPHBIM BBIpaOOTKaM (IMOHMXKEHUS YPOBHS MOA3EMHBIX BOJ IO
BOJIOYIIOpA).

5.34[Ipn NOpPOEKTUPOBAHWU BaKYyMHOTO BOJOMOHWXECHHS CIEAYeT YUHUTHIBATh
MOBBIIIEHHYIO OMAacHOCTh BBIHOCA B CKBAXKUHBI M UIIOQUIBTPH MEJIKUX YacTHUI[ U3
OCYIIIaeMBIX TOPHBIX TMOPOJ M MpeAycMaTpuBaTh BO BCEX CIydasX IE€CYaHO-TPaBUMHYIO
00ChINKY (PUITBTPOB, YIOBIETBOPSIONIYIO TpeboBanusiM [Ipunoxenus b, c npumeneHnem, npu
HEO0OXOIUMOCTH, KOP3UHYATHIX U KOXKYXOBBIX (DUITBTPOB.

5.35 OunbTpel CKBaXXUH B OTKPBITBIX TOPHBIX BBIPAOOTKAX ISl MPEIOTBPAIICHUS
Ype3MepHO OONBIIIOTO MOCTYIUICHUS BO3/IyXa CIeAyeT pa3MenaTh Ha PacCTOSTHUU OT OTKOCOB
HE MEHee TOJIIMHBI ocylaeMoro cjosd. llpu cooTBeTcTByromeM OOOCHOBAaHUU 3TO
paccTOsSTHUE MOXKET OBITh COKPAIIEHO.

YcThe CKBOKUHBI OKOJIO BEPXHUX YYAacTKOB HaA(UIBTPOBBIX TPYO CIEAyeT
000pyIoBaTh TIUHSHBIM 3aMKOM U3 YIUIOTHEHHOTO CIabOMPOHUIIAEMOT0 TpYHTa (CYTJIMHKA,
TJIMH) WIA MOHOJUTHBIM O€TOHHBIM BOPOTHHKOM.

5.36 [Ipu mpoekTHpoBaHUHM BaKYyMHBIX CHCTEM JJISl CO3/IaHUsl TPEOYeMOro MOHMKEHUS
YPOBHSI TOJ3EMHBIX BOJl B cllydae 3ajJeraHUsl BOAOYIOpa, OJM3KOTO K MOJOIIBE TOPHOM
BBIPAOOTKH, U JJIs TTOJIHOTO TIepexBaTa MPUTOKA MOA3EMHBIX BOJ K COBEPIIEHHBIM MO CTENEHU
BCKPBITHST  BOJOHOCHOTO TOpPU30HTa BBIpaOOTKaM, (UIBTPHI  CJleIyeT pa3MeniaTh
HEMOCPEJICTBEHHO Y KPOBIU BOJIOYIIOPA.

[Tpr HEOOXOAMMOCTH CHUKEHHSI HATIOPOB B BOJJOHOCHBIX TOPU30HTAX CIOUCTOM TOJIIH
WIH JJI1 TIOMTHOTO WX OCYIICHHUs B 30HE, MPHJIETAIONIe K BBIPAOOTKE, (GUIBTPHI CKBAKUHBI
CleTyeT pa3MellaTh B Ipe/esiax BCeX CIOEB, MO ISKAIINX OCYIICHHIO.

5.37 CucreMbl W3 BaKyyMHBIX CKBa)KHH, OOOpPYIOBaHHBIX HAcCOCAMU B OJHOPOIHOM
BOJIOHOCHOM TOPH30HTE, CJEAyeT NpeaycMaTpuBaTh MPU TPeOyeMOM CHW)XCHHH YPOBHS
noa3eMHbIX BoJ 0 20 M. [Ipu ciorcToM ClioKeHUH OCYIIaeMoi ToIY (HAIMYUH B HeH psa
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CJIOEB BOJIOBMEIIAIOIINX IOPOJ, Pa300IICHHBIX BOJOYIMOPHBIMH CJIOSMH), a TaKXkKe B
3aKPBITHIX (OrPAHUYCHHBIX HEMPOHUIIAEMBIMH KOHTYPAMH) CJIOSX BOJOBMEINAIONIUX MOPOJI,
JIOTTyCKaeTCsl MPUMEHATh BaKyyMHbBIEC CKBaXHHBI TTyorHoi 10 100 M u Gosnee.

5.38 MuHUMAaIBHBII YPOBEHb BOJIBI B BAaKyyMHOH CKBa)KMHE JIOJDKEH OOECTICUMBATh
3aTOIUICHHWE HAcoca, JIOCTAaTOYHOE I €ro padoThl 0e3 CphiBa OTKAYKH, B COOTBETCTBUHU C
TpeOOBaHUSIMU 3aBOJIA-U3TOTOBHUTEIS M C YYSTOM BaKyyMa HaJl JMHAMHYECKUM YPOBHEM BOJIbI
B CKBaKMHe. Hamop B BakyyMHOW CKBa)KMHE, IPUHHUMAEMBIH B MPOEKTHOM JTOKYMEHTAIWH,
JIOJKEH COOTBETCTBOBATh MAKCUMAJIbHOMY HETIOHMYKEHHOMY YPOBHIO TIOJI3EMHBIX BOJI.

5.39 Pacyer BakyyMHOro BOJOIOHMIKEHHUS HEOOXOJAMMO TPOU3BOJUTh C YYETOM
HEYCTAaHOBMBIIICHCA (DHUIBTPAIMM BOJBI TPH IOCTOSHHOM Hamope. I[IpuTok Bo3ayxa K
CKBaXWHE (MIIOMQUIBTPAM) JIONMYCKAETCA ONpeAeaTh 1o (opMyliaM YCTaHOBHBIICHCS
buapTpanum.

JApenax

5.40 B npoeKTHOM JOKYMEHTAIlUU CUCTEM 3alUThl TOPHBIX BHIPAOOTOK OT IOA3EMHBIX
BOJ CIIEAyeT IMpeaycMaTpuBaTh IPHUMEHEHHE IUIACTOBBIX, TpPyOUYaThIX, TPAHIICHHBIX
JpeHaXel M MOJ3EMHBIX JIPEHAXKHBIX BEIPA0OTOK (TalepeiHbIX ApeHaKeN ).

5.41 [InacToBBIE OpEHAXH CIIEAYET MPEAyCMaTpHBAaTh B OTKPBHITHIX BHIpAaOOTKaxX IS
npepoTBpanieHuss cyh(O3HOHHOTO BBIHOCA TPyHTa €O JHAa M OOpPTOB BBIPAOOTKH U
pa3pyIIeHHs TOPHBIX TTOPO/I, KOTIa HENb3s MM SKOHOMUYECKH HelesIecO00pa3HO MOTHOCTHIO
NpEJOTBPATUTh BBICAYMBAHUE TIOA3EMHBIX BOJ uepe3 OTKOCHl. IlmacTtoBble apeHaxu
BBIMIOJIHSIOT TaK)Ke 3a7ady MOHIDKCHHS YPOBHS MOA3EMHBIX BOJ B 30HE, NPHJICTAIOIICH K
OTKPBITOH BBIpAaOOTKE.

[1nacToBble ApeHAXH MOTYT IPUMEHSATHCS ISl IPEHUPOBAaHMS BHYTPEHHUX OTBAJIOB.

HeoOxoauMocTh IpeHa)xka OTBAJIOB M €r0 KOHCTPYKTUBHOE PEIICHHE YCTAaHABIMBAIOTCS
COBMECTHO C PElIEHHEM TEXHOJOIMHM OTBaJO0Opa30BaHUS M OpraHMU3aluedl MOBEPXHOCTHOTO
CTOKa, C y4ETOM XapakTepa MopoJ B OCHOBAaHUH OTBAJIOB U IPYTUX MECTHBIX YCIOBUH.

5.42 TpyOuaTblii JpeHaX cleayeT MpeaycMaTpuBaTh NMPHU MPOTSHKEHHOM Mo (QpoHTYy
O6opra kapbepa (pa3pe3a) JIMHUM BbICAUMBAHUS TOA3EMHBIX BOJ Ha OTKOCHI B
MaJIOyCTOMUYMBBIX MOPOAAX, 3aJIETAIOIINX HAJl BOJOYIIOPOM.

TpyOuaThlii ApeHak HEOOXOJUMO Bpe3aTh B BOJOYNOPHBIE CIOM C TEM, YTOOBI
MOJTHOCTBIO TMEPEXBATUTh MOTOK IMOJ3EMHBIX BOJ HaJ BOJOYIIOPOM B PacYeTHOM CEYEHUU (B
IUIOCKOCTH JIPEHaXKa).

5.43 TpaHueiiHble aApeHaxu (OTKPbITbIE M 3aKpbIThle JIPEHAXKHbIE TpaHILEH, KaHAaBBI,
JIOTKH) JOMYCKaeTCs MPUMEHTh B KaueCTBE HAPYKHBIX BOJIOMOHU3UTENBHBIX YCTPOMUCTB (B
OCHOBHOM JIMHEHHBIX) B BEPXHUX BOJIOHOCHBIX MOPH30HTAaX, B BHUJE MEPEIOBBIX TpaHILIEH —
IPU BCKPBITUH MECTOPOXIEHUS OTKPBITHIM CIOCOOOM 0€3 Hapy)KHBIX BOJONOHU3UTENbHBIX
YCTPOWCTB U B BUJEC KaHaB Ha OepmMax (IJIomaaKax) 00pToB Kapbepa (pa3pesa).

KanaBpl Ha Oepmax BHYTpU Kapbepa (pa3pesa) clieyeT OJHOBPEMEHHO MCIOJb30BaTh
Ui cOopa W OTBOAA TOBEPXHOCTHBIX BOJ. CedeHHWE KaHaB JIOJDKHO YJOBJIETBOPATH
TpeGoBaHuUAM pazaena 8.

Bony, coGuparomtytocst B TpaHIesx U KaHaBax, 11eJIecO00pa3HO OTBOJUTH CAMOTEKOM 3a
npeienbl  KapbepHOTO IOJIi K MECTy cOpoca pyJHHYHBIX BOJA WJIM K KapbepHBIM
BOJIOCOOPHHUKAM I10 BHYTPHUKAapbEPHOIH BOJOCTOYHOM CETH.

5.44 Tlog3emMHble JIpeHaXKHbIE BBIPAOOTKU (TalepelHbli JIpeHaXx) MPOXOJHOTO U
MOJYIIPOXO/JHOTO CEYEHHMH CieayeT NPUMEHSTh JUIs HEMOCPEICTBEHHOI'O JPEHUPOBAHUS
OKpy>Karolllei MX TOJIIM TOPOJ WM sl BOJONOHMKEHHS B BBINIE- W HIDKEJIEKALUX
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BOJIOHOCHBIX TOPH30HTaX C TIOMOIIBIO CKBO3HBIX COPOCHBIX CKBaXHH (CKBO3HBIX (DMIIBTPOB)
U 3a0ypHBaeMbIX M3 CaMHX BBIPA0OTOK BOJIOTIOHM3UTEIBHBIX CKBaXKHH, PabOTAIONIMX Kak
camou3JIuBaroIuecs (pyu HEOOXOIUMOCTH 000PYIyEeMbIX HHIUBUIYaIbHBIMH HACOCAMH ) WIIN
KaK BaKyyMHBIE.

[lpyu mom3eMHOI pa3pabOTKE TMOJIE3HBIX HWCKOMAEMBIX JIOMYCKAeTCs B KadyecTBE
JPEHAXXHBIX MPEIyCMAaTPUBATh HCIOJIh30BAHUE OCHOBHBIX TOPHBIX BBIPAOOTOK, B KOTOPBIX
JUISL ATOTO JTOJKHBI OBITh 3aIIPOCKTHPOBAHBI KAHABKH WJIH JIOTKH JIJISl CTOKA BOJIBI.

B moi3eMHBIX JApEHAKHBIX BHIPAOOTKAX M B OCHOBHBIX BHIPAOOTKaxX, MCIIOJIb3YEMbIX B
Ka4yeCcTBE JPEHAKHBIX, CIENyeT NpPeAyCMaTpPUBAaTh XOJKH i COOMKHM CO CKBO3HBIMHU
COpPOCHBIMH ~ CKBaXMHAMH  (CKBO3HBIMH  (GUIBTpAMH) ¥ HUIIM A 3a0ypUBaHUSA
BOJIOTIOHU3UTEILHBIX CKBKUH, €CIIA IPOCKTUPYETCS UX MPUMECHEHHUE.

[Ton3eMHBIEe JIpeHaXKHBIE BBHIPAOOTKU JOMYCKACTCS MPOCKTHPOBATH ISl 3AIIUTHI Kak
IIAXTHOTO, TaK W KapbepHOIO IIOJIsA, MPHUMEHSS WX BO BHEUIHHX BOJOMOHU3HTEIBHBIX
cucreMax (KOJIBIICBBIX, HETOJIHOKOJIBIIEBBIX W JIMHEWHBIX) WIIM pacrojiaras B BHUJIC
CHCTEMATHYECKOTO JIPEHAKa HUXKE OTKPBITHIX BHIPAOOTOK MJIM B CHCTEME TOPHBIX BBIPAOOTOK
HIAXTHOTO TTOJIS.

B mom3eMHBIX JpPEHAXHBIX BBIPA0OTKaX, B KOTOPHIX OYAyT TNPOU3BOIUTHCS
AKCIUTyaTallHOHHBIE Pa0OThl (HAA30p 3a CKBO3HBIMH COPOCHBIMH CKBOXMHAMHU, OypeHHE
BOCCTAIOIIUX CKBKHUH H T. II.), CIIEAYET NMPEAyCMaTPUBATh CUTHAIU3AIUIO JUJISI OMOBEUICHHUS
HAXOJSAIMXCS B HUX JIIOJICH B CIlydac aBapuu B CHCTEME BOJIOOTIIMBA U MPU HEOOXOJAUMOCTH
TesIe(DOHHYIO CBS3b C JUCIETUYCPCKUM ITYHKTOM.

[Tpy TpPOEKTUPOBAHUU IPEHAKHBIX BBHIPAOOTOK HEOOXOAMMO COOIIOAATh TPeOOBAHUS
CII 91.13330.

Hao0arogareibHble CKBAKHHDI

5.45 [Ipn mpOeKTUPOBAaHMM pa3MEIIEHUS HAOMIOIATENbHBIX CKBaXHH 3a IMPOLIECCOM
BOJIOMIOHIDKEHUS ~ HEOOXOJUMO  y4YUTHIBaTh, UTO HAONIOJNEHUS 3a PEXKUMOM U
XapaKTepUCTUKAMHU TOJ3€MHBIX BOJ JOJDKHBI OXBAThIBAaTh BCIO TEPPUTOPUIO, HA KOTOPOH
BO3MOXXHO BIHUSHUE BOJOIMOHIDKEHUS B TEYCHHE BCETO PACUYETHOTO CPOKa SKCILTyaTalluu
MECTOPOKICHHUS.

5.46 [Ipn Hanmuuuu B paiioHe HAOMIOJEHUI HECKOIBKHX OCYIIAEMBIX BOJOHOCHBIX
TOPU30HTOB, HAOMIOJATENbHBIE CKBA)XKUHBI, OTAEIbHBIE MbE30METPHI WM JATUYUKH YPOBHS
HEO0OXOUMO TpeaycMaTpUBaTh BO BceX Topu3oHTax. [Ipu ycTaHoBke ¢GuibTpa, mbe3oMeTpa
WIM JaTyuka YPOBHA Ha OTMETKE KaXXJIOro TOpU30HTAa HEOOXOIMMO MperycMaTpHBaTh
pa3o0IieHre TOpu30HTOB JIpyr OT npyra. JlomkHa ObITH oOecreueHa BO3MOXHOCTh 0TOOpa
po0 MOJ3eMHBIX BOJ Ha XUMUYECKHI aHaTN3 C Pa3IMYHBIX IO BHICOTE YPOBHEH BOJOHOCHBIX
TOPU30HTOB.

5.47 HabmoiaTenbHbIE CKBKUHBI CIEIyeT MpeAycMaTpuBaTh BO BCEX pacCUETHBIX
TOYKaX, T/l TOHIKEHUE YPOBHS IMOA3EMHBIX BOJ MPUHUMAJIOCH B KAaueCTBE MCXOJHOMN
BEJIMYMHBI WITU ONPEAETSIIOCH PACYETOM.

HabGmronarenpHble CKBaXHHBI CIEAYeT pa3MeliaTh Ha YydYacTKaX C XapaKTEepPHBIMHU
TUAPOTEOIOTUYECKUMHU  YCIOBUSMHU, YYHUTHIBAS PACIOJIIOKEHHE HWCTOYHUKOB 3arps3HEHUS
(XBOCTOXpaHUJIUII, THAPOOTBAIOB U Ip.), MUTAHUS U Pa3rpy3Ku (TOBEPXHOCTHBIX BOJOTOKOB,
BOJIOEMOB U JIp.) TIOJ3€MHBIX BOJI.

[Tpr OTHOCUTENBHO MPOCTHIX TUAPOTEOIIOTUUECKUX YCIOBUSX TOIMYCKAETCS pa3MenlaTh
HaOII0IaTENIbHBIE CKBAXXHHBI TIO CTBOpaM (JIydam).

Jlyun HaOnrOAaTEeNbHBIX CKBAXKHH CIEAyeT Ha3HAYaTh:
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IpU TOJIOT03aJIETAIOIIUX BOJOHOCHBIX TOPU30HTaX — MO HANpPaBIEHUIO MOTOKAa U B
KpPECT MOTOKa (MPUPOJHOr0), B HANpPABIECHUU HanOoJiee BEPOSITHBIX oOOJacTel MUTAHUSA U
COCETHUX CHUCTEM BOJIOMIOHMKEHUS (BOJOCHA0KEHHUS, BOJOOTINBA);

IpU KPYTOINAJAOMIMX BOJOHOCHBIX TOPHU30HTAX — IO TMPOCTUPAHUIO U B KPECT
MPOCTUPAHUSA TOPU3OHTOB, B HAINPABICHUU BEPOSTHBIX MCTOYHUKOB MHUTAHUA M COCETHUX
CUCTEM BOJIOTIOHMXEHHUS (BOIOCHAOXKEHUS, BOJOOTIINBA);

IIPU NPOTSHKEHHBIX (JIMHEHHBIX) cUCTEMaX — MEPIEHIUKYISIPHO OCH CUCTEMBI.

B mnpoexkTHOW [TOKyMEHTAaluu KOHTYPHOW BOJONOHU3UTEIBHOW CHUCTEMBI CIEAyeT
npelycMaTpuBaTh HE MEHEE JABYX Jy4el HaOMI0JaTeNIbHbIX CKBaKUH U IPUHUMATh HE MEHEe
JIBYX CKBaXMH Ha JIyde, U3 KOTOPBIX OJHA — HAa KOHTYpE, a BTOpasi — BHE HEr0 B BbIOpaHHOMU
pacyeTHOM TOYKE.

[Ipu Oonbliux pa3mepax 30HBI BIUSHUS KOHTYPHOM BOJOIOHU3HUTEIHLHOM CHCTEMBI
YHCJIO CKBAYKUH Ha JIyue B MHTEPECYIOIIEM BOJOHOCHOM CJIO€ ClIelyeT MPUHUMATh OT TPEeX 10
ST, pacnoiiaras rnepByro Ha KOHTYpeE.

6 Bo100T/1MB U3 rOpHBIX BLIPAOGOTOK

OO0mme ykazanus

6.1 B mpoekTHOW JOKYMEHTAllMM CHUCTEM 3allUThl CIEAYyeT NpeayCMaTpHUBaTh
YCTPOMCTBO HACOCHBIX CTAHIIMU JJISi OTKAYKH BOJIBI HETIOCPEACTBEHHO U3 TOPHBIX BBEIPAOOTOK,
KOI'Jla HEBO3MOKHO MJIM HEIeJIecO00pa3HO OTBECTU MOCTYNAIOILYIO B HUX BOAY CAMOTEKOM.

6.2 [Ipu npoeKTHPOBAaHUH CIIEAYET Pa3IndaTh HOPMAIBHBIA U MAaKCUMAIIbHBIA TPUTOKU
K HACOCHBIM CTaHITHSIM.

HopmainbeHblii IPUTOK K HACOCHBIM CTAaHIMSAM CJIAaraeTcsl U3 MPHUTOKA MOJ3EMHBIX BOJ,
OTIpeNeNIsieMOr0o Ha OCHOBAHWW THIPOTEOJIOTHYECKUX pacueToB, M CHCTEMAaTHYECKU
pacxoxyeMoll B TOPHBIX BBIPa0OTKaX BOJABI HA TEXHOJOTMYECKHE M OBITOBBIE HYXJIBI
(TBUTENIOABIICHHE, THPOMEXAHU3AIMIO U JIP.).

MaxkcumanbHBIE TPUTOK K HACOCHBIM CTAaHIUSAM ONPEAETSeTCs CYMMHPOBaHUEM
BEJIMYMH HOPMAJBHOTO TMPHUTOKA W TIPUTOKA TTIOBEPXHOCTHBIX BOJ, ONPEACISIEMOTrO B
COOTBETCTBUHU C YKa3aHUSIMU paszfena 8, 00pa3yloIMXcs 3a CYET aTMOC(HEpPHBIX OCAJIKOB,
BBINAJIAIONINX HEMOCPECTBEHHO Ha TUIONIA/Ib Kapbhepa Wi IIaXTHOTO TOJI.

6.3 HacocHple cTaHIMM C CyMMapHOW MOIIHOCTHIO pabOYero W pe3epBHBIX HACOCOB
ceiie 100 kBT ciemyeT mpoekTHpoBaTh, Kak MPAaBHIIO, B OJIOKE C 3JEKTPOIIOACTAHIIHSIMU.

6.4 B mpoekTHOW JOKyMEHTAIMW CIEIYeT MpeayCMaTpUBaTh TJIaBHBIC, YUAaCTKOBHIE U
NepeKaYrBarOIIe HACOCHBIE CTAHIINH, a Ha MIEPUOJ UX CTPOUTEIhCTBA — BpeMeHHbIe. Kpome
TOTO, HEOOXOAUMO TIpeyCMaTPUBATh MEPEIBUKHBIE MU TIEPEHOCHBIE HACOCHBIE YCTAaHOBKH
JUTSL UCTIONTB30BAaHUS MX B IPU3a00HHBIX U APYTHX MECTaxX Mo Mepe HEOOXOIUMOCTH.

6.5 Hanmopaple  TpyOONpOBOJABI  JOJDKHBI ~ OBITh  pacCUMTaHBl HA  IOJHYIO
MIPOM3BOIUTENILHOCTh HACOCHOM CTaHIIHH.

B mpenenax ropHBIX BBIPAOOTOK IS HACOCHBIX CTaHIMI CIEMyeT MpeaycMaTpUBaTh,
Kak TpaBWIO, HE MEHEee ABYX HAIMOPHBIX TpyOompoBomoB. OnWH HAMOPHBIH TPyOOIPOBOX
JIOITyCKAeTCsl TIPeyCMaTpUBaTh JJIsi yIaCTKOBBIX HACOCHBIX CTaHIIMU, a TAKKe IS TJIABHOU
KapbepHOW HACOCHOH CTaHIIMH B CIIydae BO3MOKHOCTH TTOATOTUICHHSI HUKHETO TOPU30HTA.

[Tpu Hanmyum GoJiee OHOTO HATOPHOTO TPYOOIIPOBOIa OTKAYKAa HOPMAJIHHOTO MPUTOKA
JIOJDKHA 00€CTIeYNBATHCS TPU OTKITFOUYEHUH OTHOTO U3 HUX.
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6.6 Pa3MerieHne Ha HANOPHBIX M BCACHIBAIOIIUX TPYOONPOBOJAX 3aIOPHOM apMaTyphl
JIOJDKHO 00€CIIeYrBaTh BO3MOXXHOCTh 3aMEHBI HIJIM PEMOHTA JIFOOOTO M3 HACOCOB, OOPATHBIX
KJIAITAaHOB, a TaK)Ke OCHOBHOH 3aIllOPHON apMaryphl ¢ 00ECIIeYeHUEM HEMPEePHIBHOW OTKAYKU
HOPMAaJILHOT'O TIPUTOKA U pa0OTHI KaXKIOT0 HAcOca Ha JIF000 HATIOPHBIN TPYOOIIPOBO/I.

CKOpOCTh BOZIBI BO BCACHIBAIOIIEM W HAIOPHOM TPYOONpPOBOJAX, KaKk MpPaBUIIO, HE
JIOJDKHA TIPEBBIIATh COOTBETCTBEHHO 1,5 1 3 m/c.

6.7 [Ipy TPOEKTHPOBaHWUM BOJOOTIIMBHBIX  COOPYKEHHUH  CIIEAyeT TNPUMEHSThH
TEXHOJIOTUYECKAE CXEMbl M O0OpYZOBaHHE, IO3BOJIIONINEC MEXaHHU3UPOBATh MOHTA)KHBIC
paboOTHI M OYUCTKY €MKOCTEH (BOJIOCOOPHUKOB, OCBETIUTENCH, 3yMII(pOB, KAHABOK U T. II.).

IIpumeuanue — Ilpu npope3aHun BOAONOHU3UTEIBHBIMU CKBaKUHAMHU BOJOHOCHBIX TOPU3OHTOB,
NPUTOJHBIX Ul MUTHEBOTO BOAOCHAOXKEHHS, CIEIyeT IpeayCcMaTpUBaTh, KaK MPaBUIO, PasleibHBIA 0TOOp U
OTBEJICHUE JIPEHAXXHBIX Bo (9.2).

Bopootius u3 OTKPbLITBIX BblpaﬁDTOK

6.8 B mpoekTHOH JOKyMEHTAalWu JOJDKHO OBITh IMPEIyCMOTPEHO YCTPOMCTBO CETH
BOJIOCTOKOB M COPOCHBIX JIMHUH Ui cOOpa M OPraHM30BAaHHOTO OTBOJA MOCTYMAIOMIAX B
BBIPAOOTKH MOJ3EMHBIX U MOBEPXHOCTHBIX BOJ K BOJOCOOPHHMKAM M 3yMIl)aM y HACOCHBIX
craHuuii. BomocTokn u cOpOCHBIE JTUHHUM JOJDKHBI OBITH PAaCCUYUTAHBI HA MaKCUMAaJIbHBIN
IIPUTOKU U OTBEYATh TPEOOBAaHUAM paszzena 8.

6.9 'maBHBIE HAcOCHBIE CTAaHIMHU (CTAI[MOHAPHBIC WM TUIABYYHE) C BOJOCOOPHHUKAMU
cleyeT pacrnojiaraTb € y4eTOM IOTOPU30HTHBIX IIPUTOKOB IIOA3EMHBIX BOJ, IUIOIIAIU
BO/10cOOpa MOBEPXHOCTHBIX BOJ M 00€CTIEUeHUS] MUHUMAJIbHBIX 3aTpaT Ha BOJAOOTIIUB.

6.10 YyacTkoBbIE HACOCHBIE CTAaHIUHM (CTallMOHAPHBIC, TEPEIBUKHBIC, IUIABY4YHE) C
BOJIOCOOpPHUKAaMH, OTKAaYMBAIOLIME BOJY HEMOCPEICTBEHHO BO BHELIHUE BOJOOTBOJSALINE
YCTPOWCTBA WK B BOAOCOOPHUKH IVIABHBIX HACOCHBIX CTAHLIUMU, CIEAYET MPOEKTUPOBATH IS
00cITy>)KUBaHUS OT/IETBHBIX YYaCTKOB Kapbepa (paszpesa).

6.11 IlepenBuKHBIE WM NEPEHOCHBIE HACOCHBIE YCTAHOBKU C 3yMIT()aMU JIOMYCKaeTCs
pelycMaTpuBaTh JUIsl OTKaYKW BOJBI U3 OTJENIbHBIX U30JUPOBAHHBIX YYACTKOB BBIPAOOTKH.

Heob6xoauMocTs TepeKaymBalOIIMX HACOCHBIX CTAaHIMK B  Kapbepe (paspese)
yCTaHABIMBAETCSl NpHU BbIOOpe O0OIIEH CXeMbl KapbepHOTO BOJOOTIMBA W BHIOJHEHUU
COOTBETCTBYIOLIUX TEXHUKO-3KOHOMHUYECKHX PAcUETOB.

6.12 BMecTUMOCTh KapbepHBIX BOJOCOOPHHKOB, IS KOTOPHIX II0 BO3MOXXHOCTH
HE0OXOIMMO HCII0JIb30BaTh BIPaOOTaHHOE MPOCTPAHCTBO, Y TJIABHOM M KaXJ10M y4acTKOBOM
HAaCOCHBIX CTAHLMWA JOJKHA ObITh, KaK IpaBWJIO, paBHa OOBEMY pacueTHOro CTOKa C
COOTBETCTBYIOIIECH BOJOCOOpHOM Iomand (cM. paszznen 8) 3a BbIUETOM OOBeMa BOJBI,
OTKauMBaeMON 3a BpeMsl HANOJHEHUS BOJOCOOpPHUKA, €CIM JTO MpeaycMaTpUBaeTCs
IIPOEKTHOM JTOKYMEHTAlUEH.

B cnydyae HeBO3MOXKHOCTH BBIIIOJIHEHHUS ATOTO TPeOOBAaHUS B IPOEKTHOM TOKYMEHTAI[UU
JOJKHBI OBITH MPEIyCMOTPEHbl HEOOXOAMMBIE MEpPONPHUATHS, MO3BOJIIONINE BPEMEHHOE
3aTOIUIEHWE HW)KHMX Pa0OYMX TOPU30HTOB, U BOJAOCOOPHUKHM BMECTHUMOCTHIO, PaBHOW HeE
MeHee YyeM 3-X YaCOBOMY HOPMabHOMY MTPUTOKY.

Bmectumocts 3ymndoB cieayeT NpUHUMaTh HE MEHee S5-MUHYTHOM MaKCHUMallbHOM
M0JIa4¥ OJHOT'O U3 HACOCOB.

B BogocO6opHUKax T0IKHBI ObITh MPEAYCMOTPEHBI OTCTOMHUKY IS OCBETJIEHUS BOABI U
BO3MOXXHOCTh MX MEPUOJNYECKON OUUCTKH.
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6.13 KapbepHbIii BOJOOTJIMB B KadeCTBE OCHOBHOI'O CpEJICTBA 3alllUTHl Kapbhepa
(pa3pes3a) momyckaeTcs MpeaycMaTpuBaTh IpU CoOMOaeHMH TpeboBanuii 6.10-6.12 B
CJICAYIOIINX CITYYasiX:

B CKAJIBHBIX W TMOJyCKAJIbHBIX TOPOAAX, KOTJa OpraHu3amus cOopa W YyAaJeHUs
MOCTYMAIOIIUX B BBIPAOOTKY TMOJ3EMHBIX BOJ HE BBI3BIBACT OCIOXHEHUH IPH MPHHATHIX
METO/IaX M CUCTeMaX pa3padOTKU MECTOPOKIACHUS;

B HECKAJIBHBIX MOPOJAaX B MEPHOJ CTPOUTEIHCTBA MM YIIyOJeHHH Kapbepa (pa3pesa)
NPY BEJICHUH TOPHBIX Pa0OT C MEPEAOBBIMU TPAHIICSIMHU, 3ariTyOJIIeMbIMA HUKE TOPHU30HTA
BBIPA0OTOK, MPH MMOABOAHOMN pa3paboTKe MOPO M B APYTHX CIIydasiX, KOTJa 3TO HE BBI3bIBACT
OCJIOXHEHUH JIJIsl PUHSITHIX CIIOCOOOB Pa3paOdOTKH MECTOPOIKIACHUH.

6.14 JIns obecrieueHuss YCTOMYMBOCTH OOPTOB M JIHA BBIPAOOTOK B HECKAJIBHBIX
nopojax Npu UX pPa3pabOTKE WU OCYIICHWH, WCKIIOYCHUS CY(PQPO3HOHHBIX IPOIECCOB
CKOPOCTh CHW)XCHHUSI YPOBHS BOJBI B BBIPA0OTKE CIEIyeT NpeAycMaTpuBaTh He Oosee
3HA4YCHUH, IPUBEICHHBIX B Ta0wHIIe 1.

JlJiss KOHKPETHBIX YCJIOBUI CKOPOCTh CHII)KEHUS YPOBHS BOJBI B BBIPAOOTKE MOXKET
OBITh ONpE/CICHA YHCICHHBIM MOJICJIMPOBAHUEM WM pacdyeTaMH C HCIOJIb30BaHHEM
WH)KEHEPHO-PACYCTHBIX MPOrpaMM M MPOTPAMMHBIX KOMILJICKCOB HUCXOSl M3 YCJIOBHS, YTO
CKOpPOCTh TIOHIDKEHHsI YPOBHS BOJBI B BBIPAOOTKE JIOJDKHA COOTBETCTBOBAaTh CKOPOCTH
TIOHMKCHHUSI YPOBHS TIOJI3EMHBIX BOJI 32 €€ MpeJIeIaMu.

Taonunpa 1

Koa¢ppurment JlomyckaeMasi CKOPOCTb, CM/CYT, CHEJKEHHS B BRIPAOOTKE YPOBHS BOJBI IIPH €T0
dubTpauu nopos IJTyOMHE OT HEMOHIKEHHOTO YPOBHS MOA3EMHBIX BOJI, M
M/CYT 1o 5 5-10 10-20 cB. 20
Jo 2 30 25 20 15
2-10 60 40 30 25
10-20 100 70 50 40
Cseiaie 20 120 90 60 50

6.15 IIpu pa3paboTke MOpoOJ CpelcTBAaMM T'MIPOMEXaHHU3alMM OTKAuKy MOJ3EMHBIX U
MOBEPXHOCTHBIX BOJl MOJHOCTHIO WJIM YaCTUYHO JIONyCKAaeTCs MpeaycMaTpHUBaTh
3eMJIeCOCAMHU, OTKAUUBAIOLIUMHU MYJIbITY.

B 3aloe ruapoMexaHndyeckoil pa3pabOTKHM NPOEKTHON JOKyMEHTalued MOoXeT
JIONTYCKAThCSl TOBBILIEHHAss (QUIBTpAlUsl MOJA3€MHBIX BOJ| 4Y€pe3 OTKOCHI BBIPaOOTKH,
CHOCOOCTBYIOIIAsl PAa3pyLICHUIO pa3pabaThIiBa€MOM MOPOJIBI U HE CO3/aroliasi yrpo3bl o0rien
YCTOWYMBOCTH OOPTOB Kapbepa (pazpesa).

6.16 [Ipy NOATOIUIEHMM HW)KHHUX pPabO4YMX TOPU30HTOB (cM. 6.12), a Takxke npu
HEBO3MOXXHOCTH O0ECIEYUTh JIONMYCTUMYIO BBICOTY BCAachIBaHMs HAcOCOB IIPH HX
CTallMOHAPHOM YCTAHOBKE TJIaBHBIE M YYaCTKOBBIE HACOCHBIE CTaHIMU  CIEIyeT
IpeayCcMaTpUBAaTh TUIABYYHMH.

6.17 Uncno pabounx HACOCOB Ha TJABHBIX M YYaCTKOBBIX HACOCHBIX CTAHIUSAX CIIEIyeT
OTIpeIeNATh B COOTBETCTBHM ¢ TpeboBanusimu [18]. Hacockl raBHBIX (MM Y4aCTKOBBIX)
HACOCHBIX CTaHIMH JIOJDKHBI HMMETh OAMHAKOBBIA Hamop. Ilpu oTkauke MakcHMalbHBIX
IPUTOKOB JIOJDKHA MpeycMaTpUBaThCs HeNpepbIBHAst paboTa BceX paboYnX HACOCOB.

Yucno paboyMx HACOCOB Ha MEPEJBMXKHBIX, MEPEHOCHBIX M BPEMEHHBIX HACOCHBIX
CTaHLUAX CJeIyeT MPUHUMATh U3 pacueTa HepPepbIBHOW OTKAYKH HOPMaJIbHOTO MPUTOKA.
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6.18 [Ipu HammexkamemM OOOCHOBAaHMHM  JOMYyCKAeTCsS IpeaycMaTpuBaTh cOpoC
OCBETJICHHOW BOJBI B MOA3EMHYIO JPEHAXXHYIO CUCTEMY WM B BOJOIOIJIOIIAOIIUE CIIOU C
ydeToM TpeOoBaHui pasnena 9.

COpoc momkeH NPOM3BOAMTHCS Yepe3 CKBAKUHBI, YHUCIO KOTOPBIX OIpeesieTcs
pacyeToM, MpU 3TOM PE3epPBHBIC COPOCHBIE CKBAXXUHBI JOJKHBI COCTABISATH 25 % oOmero
YHclia, HO HE MEHEe OJIHON CKBaKUHHBI.

COpoc KapbepHbIX BOJ B MOJ3EMHYIO JIPEHAKHYIO CUCTEMY JOJKEH PEryIHpOBaThCS U
COOTBETCTBOBATH MPOU3BOAUTEIHHOCTH MOJI3€MHON HACOCHOW CTaHIMH.

6.19 [Ipy MpPOEKTUPOBAHMU HACOCHBIX CTAHIMI B OTKPBITHIX TOPHBIX BbIPAOOTKAX
HeoOxoaumo cobmonare TpeboBanust CII 32.13330 B wacTtu umcia pe3epBHBIX HACOCOB,
HIMPUHBI  MPOXOJOB MEX]y BBICTYHAIOIMIMMHM 4YacTSIMH HacoCOB, TpyOONpoOBOJOB U
JBUTATENeH, YKIaJKH BCACBIBAIOIIMX TPYyOONPOBOAOB, pPa3MEPOB MAIIMHHOTO 3ajia U
MOHTa)KHBIX IUIOIIA/IOK, Ta0apUTOB MOIBEMHO-TPAHCIIOPTHOTO 00OPYOBAHHUS.

BomootimB 13 moa3eMHbIX BHIPA0GOTOK

6.20 CxeMy cTalMOHAPHBIX BOJOOTJIMBHBIX YCTAHOBOK HEOOXOAMMO IMPUHUMATh B
3aBHCHUMOCTH OT OJHOBPEMEHHO JCHCTBYIOUIMX MPUTOYHBIX TOPU3OHTOB, TIYyOMHBI HX
3ajeraHus, pa3Mepa MIAXTHOro (KaphepHOIO) TMOJs, BEJIUYUHBI MPUTOKOB TOA3EMHBIX,
TEXHOJIOTUYECKHUX U TTOBEPXHOCTHBIX BO/I.

6.21 ['maBHBIE HACOCHBIE CTAHIMHM CIIEyeT pacloyiaraTb y CTBOJIOB C Hauboiee
HU3KUMH OTMETKaMHU OKOJIOCTBOJIBHBIX JIBOPOB.

[Tpu 6071b1110#1 TPOTAKEHHOCTU TOPHBIX BBHIPAOOTOK U KOTJa HEOOXOIMMO 10 YCIOBUSIM
BOJIOOTBOJIAa JIOMYCKAETCs JOMOJHHUTEIBHO IMpEAyCMaTpUBaTh Y4YacTKOBBIE CTAllMOHAPHBIE
HACOCHBIE CTAHIUU.

6.22 B no/13eMHBIX HACOCHBIX CTaHIUSAX YUCIIO pabo4YMX HACOCOB U MX 0OIIee YHCIo ¢
YU4ETOM pE3EpBHBIX W HAXOMAIIUXCS B PEMOHTE, HEOOXOIMMO OIpEAeNsaTh HCXOIs U3
HOPMAJIBHOTO MIPUTOKA U B COOTBETCTBUH ¢ TpeOoBaHusmu [19] u [20].

OTkauky MaKCHUMalbHOTO TPUTOKA CIEAyeT TMpeAycMaTpuBaTh C  Y4ETOM
perynupoBaHus cOpoca KapbepHBIX BOJI B TIOJI3EMHYIO IPEHAXKHYIO crcTeMy (cM. 6.18).

6.23 maBHbIE W y4acTKOBBIE HACOCHBIE CTAHIMM CJIEIyeT MPOEKTUPOBATH
He3arnyOJeHHOro THMa (KOpImyca HacoCOB pacloNiaratoTcsl BhIMIE YPOBHS BOJBI B
BOJIOCOOpPHHMKE) C OOpaTHBIMH KJallaHAMHM Ha BCACHIBAIOIIUX TPYOONMpPOBOJIAX TpPU HUX
muametrpe 10 200 MM, ¢ yCTaHOBKOM BaKyyM-HAacOCOB HIIM TMOJKAaYMBAIOIIMX HACOCOB M
3arayOneHHOro Tuma (KOpIyca HacOCOB —pAaclojiaraloTcs HUXKE YpOBHS BOABI B
BojocOopHuke) — mpu auamerpe cBbimie 200 mm. Ilpu 3TOM 3armyOiieHHBIE HAaCOCHBIE
CTaHIIMM CJEAyeT IMpeaycMaTpuBaTh, KaK MPaBHIO, B CIA0OTPEIIMHOBATHIX CKaIbHBIX
MopoJiax MpH Tpeaesie TPOYHOCTH Ha OJHOOCHOE CXKATHE B BOJIOHACHIIIIEHHOM COCTOSHUHU
cseite 80 MITa u npurokax cBbime 1000 M/,

6.24 [Tpu pOEKTUPOBAHUN HACOCHBIX CTAHIIMA M JIEKTPOIMOACTAHIIUN B BOJOHOCHBIX
Mopo/iax HEOOXOAUMO TMpeayCMaTpUBaTh JPEHAXK WM TUIPOU3OISIIHI0 U TaMIIOHAX
OKPYKaOIIUX TOPO/I.

6.25 B kamepax 3armyOJIeHHBIX HACOCHBIX CTaHIMKA HEOOXOIMMO MpeayCcMaTpHUBaTh
pa3fieNbHbIe KaHAJbI, MEePEKPBIThIE ChEMHBIMU MIUTAMHU, AJIA MPOKIAIKUA TPyOOTpPOBOAOB U
Ka0enell, MPUSIMKHA M HACOCHI JJIsi OTKA4KW BOJ| Kale)a, a TAaKKe BOJ MPU aBapUSX BHYTPHU
HACOCHBIX CTaHITUH.

6.26 [Ton xamepsl He3arayOJIEHHON HACOCHOUM CTaHIMH ClIeyeT MPUHUMATh HE MEHEe
yem Ha 0,5 M BbIIIe YPOBHS TOJIOBKH PEHCOB B OKOJIOCTBOJIHHOM JBOPE.
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6.27 Ilpu umcne HacocoB cBbime 10 momyckaercsi ycTaHaBIMBATh JBa AJIEKTPHUSCKUX
KpaHa Ui TPAHCIOPTUPOBAaHHS W MOHTaXKa OOOPYIOBaHMS, TIPU OSTOM JOCTABKY
000pyZIOBaHUSI B HACOCHYIO CIIEJYET OCYIIECTBISITH C JBYX HPOTHBOIIOJIOKHBIX CTOPOH
KaMephl.

6.28 Bono3abopHbIe KOOI TOMYCKAKTCS WHAMBHIYAIBHBIC UIS KOKIOro Hacoca u
TPYIIIOBBIE.

[lpu 4Ymcne HACOCHBIX arperaToB B HACOCHOW CTaHIIMHM CBBIINIE TpeX OOIIee YHCIIO0
KOJIOJILIEB JIOJDKHO OBITh HE MEHEE JIBYX.

6.29 [lpu  ompeneneHWH BMECTHMOCTH  BOJIOCOOPHUKOB  CIEAyeT  YYUTHIBATh
BMECTHMOCTB MTPEYCMOTPEHHBIX B MPOCKTE JPEHAXKHBIX BHIPAOOTOK, BPEMEHHOE 3aIllOJTHCHHE
KOTOPBIX BOJIOW HE BBI30BET MOJTOIUICHUSI OCHOBHBIX BBIPa00TOK. CyMMapHasi BMECTUMOCTh
BOJIOCOOPHUKOB JIOJDKHA COOTBETCTBOBATH TPEOOBAaHMSM HOPMATHBHBIX JOKYMEHTOB,
ykazanHbx B 6.22 u CIT 91.13330.

6.30 IIpu 3HAUUTETBHBIX MPUTOKAX BOJBI (CBBIIIE S THIC. MS/II) B KaueCcTBE OCHOBHOM
€MKOCTH BOJJOCOOPHHMKOB JIOIIYCKACTCS HCIIOJIb30BaTh CICIHAIBHBIC BBIPAOOTKH, KOTOPBIC
CJIEZlyeT TPOBOJUThH TapajUIeIbHO OCHOBHBIM TOpPHBIM BBIpAOOTKaM Ha O0oJiee HHU3KHX
oTMeTKax. Kak mpaBuiio, KpoBiisi BBIPaOOTKU-BOIOCOOPHHKA JOJDKHA OBITh HA YPOBHE TIOYBBI
OCHOBHOI BBIPaOOTKH. YKIOHBI BBIPAOOTOK HEOOXOAMMO BBIOMPATH C TAaKUM pPACUYETOM,
4TOOBI BOJIa MO COOWKAaM MOTJIa IMOCTYNAaTh HA TJIABHBIC OTKATOYHBIC BBIPAOOTKU TOJIBKO
1I0CJIC 3aTOIICHHS BCEX BOJIOCOOPHUKOB.

B Mectax compsbkeHusl BHIPaOOTKHU-BOIOCOOPHHUKA C KOJUIGKTOPOM HACOCHOW CTaHIIMH
CJIEZIyeT COOpYXKaTh MIYXYI0 TE€PMETHYECCKYIO IEPEMBIUKY C BOJOMPOIYCKHBIMH TpyOaMu H
PETYTHPYIONIMMH 33IBHKKAMHU.

6.31 Bce BbIXOABI M3 HACOCHBIX CTaHIMA B OKOJIOCTBOJIHBIA JIBOP CIEAyET
NpeyCMaTpUBaTh C TEPMETHYCCKHMMH JBEpSMH, paccuuTaHHbIMH Ha nasieHue 0,1 Mlla
(1 kre/em?).

6.32 JInsi moa3eMHBIX HACOCHBIX CTaHIMH NpU HEArpecCUBHOM BOJE B IMPOEKTHOU
JOKYMEHTAIlM cJelyeT MpeaycMaTpuBaTh OObIYHbIE LIeHTpoOexkHbIe Hacockl. [lpyn Hanmuuun
NOJI3eMHBIX KHUCIOTHBIX Boa (pH <5) crnenyer mnpeaycMaTpuBaTh YCTaHOBKY HAacOCOB,
apMaTypbl, TpyOONIpOBOJOB W  ammapaTypbl  aBTOMAaTHYECKOTO  YIpaBlIEHUS U3
KHCJIOTOCTOMKHUX MaTepUaoB.

6.33 Kaxkaplif Hacoc BPEMEHHBIX U CTAllMOHAPHBIX HACOCHBIX CTAHIUN JOHKEH UMETh
OTJENBbHBIA BCACHIBAIOLIUI TpyOONpPOBOA M JOJKEH OBITh CHAOXKEH COOTBETCTBYIOIIMMU
U3MEPUTENIbHBIMU TpUOOpaMu (MaHOMETPOM, BAKYYMMETPOM) JUTsl ONpeeTIeHUs JaBJIeHUS BO
BCaChIBAIOIIEM M HAIIOPHOM MaTpyOKax.

6.34 HamopHble TpyOONpoBOABI clexyeT pacrojiaraTb, Kak IpaBHJIO, B CTBOJE,
000pYyZI0BaHHOM KJIETE€BBIM MOTbEMHUKOM UJIM UMEIOIIEM JIECTHUYHOE OTACICHHE.

3ampenaercss NMPOKJIaJKa B CTBOJIAX HAMOPHBIX TPYOONPOBOJOB MPOTHUB TOPLEBBIX
CTOPOH KJIETH.

[Tpu yuciie HamOpHBIX TPYOONPOBOAOB CBhINIE YeThipeX (auamerpoM cBeimie 300 Mm)
UX CJIEJYeT MPOKJIAIbIBaTh B CIIEHUAIBHBIX TPYOHO-KaOEIbHBIX BEIPAOOTKAX.

6.35 lnsg  rameHus TUAPABIMYECKUX YIApOB HA HAMOPHBIX  TPYOOIPOBOAAX
HEOOXOUMO TMPEeAyCMAaTPUBATh YCTAHOBKY OOPATHBIX KIIAMIAHOB WU JPYTHX 3alUTHBIX
YCTPOMCTB.

Pacuer mo mpoyHOCTH CTEHOK TPYyOONPOBOAOB U METAJUIOKOHCTPYKIHUII OMOp cieayeT
IPOU3BOJIUTH (C y4ETOM BO3MOXKHOT'O THAPABIMYECKOTO yAapa) Ha JBYKPATHYIO BEITHUUHY
THJIPOCTAaTUYECKOT0 HAIopa.
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Hamopabie TpyOOonpoBoabI B Iipeziesiax HACOCHON M TPyOHOTO XOJKa — JIO CTBOJIA (HMJIH
TpyOHOTO BOCCTAIOIIECT0) CJEIyeT 3aKpeIUIsITh Ha CHIENUAIBHBIX OIOpax, CIIOCOOHBIX
NPEJOTBPATUTH CMENICHUE U 00pyIlIeHHe TPYO MPH BOSHUKHOBEHUH THIPABINYECKOTO yaapa.

6.36 Ilpu pasmemeHnn HACOCHOW cTaHIMM Ha rinyouHe cBbime 200 M OT MOBEPXHOCTH
3eMJII Ha HamoOpHBIX TPYyOONpPOBOAAX HEOOXOJMMO IpeaycMaTpUBaTh TEMIEpaTypHBIC
KOMIICHCATOPbI. BepxHuii KoMIleHcaTop cienyeT mpeaycMaTpuBarh Ha riyouHe Oonee 20 m
OT TIOBEPXHOCTH.

6.37 3ymndoBbie HACOCHBIE CTAHIIUU JIOJDKHBI OBITH 0OOPYIOBaHBI JBYMS HaCOCHBIMH
arperaTamu — pabOYUM U PE3CPBHBIM.

6.38 IIpu mpoekTupoBaHHH KaMep ¥ BOJOCOOPHUKOB BPEMEHHBIX HACOCHBIX CTAHIIUN
clieflyeT coONIo/IaTh T€ K€ TPeOOBaHMS, YTO M IPH MPOSKTUPOBAHHH COOTBETCTBYIOILIMX
KaMep CTallMOHAPHBIX BOJOOTIMBHBIX KOMILIEKCOB.

6.39 BpeMeHHbBIC HACOCHBIC CTAHIIUU ISl CTPOUTEIBCTBA OKOJIOCTBOJIBHBIX JIBOPOB U
IJIABHBIX OTKAaTOYHBIX BBIPAOOTOK CIIEAYET COOpPYXaTh BOJM3H CTBOJIOB B BBIPAOOTKaX,
NPOXO/ISIINX B HAMPABIICHUH OCHOBHBIX ITO/I36MHBIX BOJIOTOKOB.

BpemenHble  HAcOCHBIE  CTaHIMM  CJICIyeT IPOCKTUPOBaTh, KaK  IPaBUIIO,
HE3ariayOJICHHOTO THUIIA.

6.40 IIpu npoxo/Ke MAXTHOTO CTBOJIA CIEAYET MPeaycMaTpUBaTh BOJOOTIUB U3 HETO
MOJIBECHBIM HAcocoM, a MpH HeoOxomumocTd (mpu TiyOuHe cTBoia cBhimie 250 M) —
YCTPOMCTBO MEPEKAUYNBAIONIMX HACOCHBIX CTAHIINH.

6.41 [IpuTOK MOA3EMHBIX BOJ K CTBOJY, HE 3aKPEILUICHHOMY IOCTOSIHHOW KPETbIo, TIPU
OTCYTCTBHHM HApY)KHOW BOJOIMOHU3UTEIBLHOW CHCTEMbl W  IPOTUBOPHILTPALMOHHBIX
YCTPOMCTB CIIEAYET ONMPEACISATh M3 YCIOBUS MOHIKEHHS YPOBHS MOJ3EMHBIX BOJ Y CTCHKH
BBIPAOOTKH Ha BCKO MOIIIHOCTD Ka)JIOTO IIPOPE3aeMOro CTBOJIOM BOJIOHOCHOTO CIIOS.

6.42 JlomyckaeMblii IPUTOK MOJ3EMHBIX BOJ B 32001 CTBOJIOB CIIEIyeT MPUHUMATH IS
HOPUHATOTO crioco0a MPOXOIKU B cOOTBETCTBHHU ¢ TpeboBanusmu CIT 69.13330.

6.43 IIpy  NpPOEKTHMPOBAHWM  BHEIIHEH  BOJOMOHM3UTEIBHOH  CHCTEMBl  WIH
IPOTUBO(MMIBTPALIMOHHON 3aBEChl ClIEAyeT YYHUTBIBaTh, YTO OCTATOYHBIM MPHUTOK B 3a00M
CTBOJA, KAK TPABHIO, HE JOKEH MPEBBINIATH 8 M/ B COOTBETCTBHH C TPeGOBAHHAMH
CII 91.13330.

6.44 B mpoeKkTHOW JOKYMEHTAIlMH JOJDKHBI OBITh MPETyCMOTPEHBI YIaBIHBAIOIIHE
ycTpoiicTBa JuIst cOopa MoA3EMHBIX BOJ, MOCTYMAIOIIUX Yepe3 CTEHKH CTBOJA, U OTBOJA UX K
3ymndam.

6.45 IlepexaunBarolie HACOCHBIE CTAHIUHM CIEAYeT NPEedyCMaTpUBaTh C Y4ETOM HX
UCTOJBb30BAaHUS, KaK TP COOPYXEHHWU CTBOJOB, TaK M B IOCIEAYIOIIUME MEepUOJbI
CTPOMTENBCTBA, a IPU HEOOXOAUMOCTH — U SKCILTyaTalluid TOPHOTO MPEANPUATHSL.

[Tpu onpeneneHun pa3MepoB KaMep MepeKauuBaIOIMIMX HACOCHBIX CTAHIUI B CTBOJAax
riryouHo# cBeiie 600 M cienyeT y4uThIBaTh pa3MEleHHe 3araca CUJIOBBIX U KOHTPOJIbHBIX
Kalerneii, o0ecrneunBarImuX padoTy MOABECHOTO HACOCA.

BonocOopHuk mnepekaynBaromMX HACOCHBIX CTAaHIMH CIEIYeT OTIENATh OT KaMepsl
XKene300eTOHHOW MePEeMBIYKON U pa3JiesiTh ePeropo Kol Ha 1Ba OTCEKa.

6.46 IlepexaunBalolye HaCOCHbIE CTAHIIMU B CTBOJIAX HEOOXOJUMO MpPEIyCMaTpHUBATh
HE3aBUCHMO OT CII0c00a MX MPOXOJKH; MX YHCIIO, CPOK CIYKOBI, PACCTOSHUE MEXAY HUMHU
CIIEZlyeT OIpeNeNATh MCXOJS M3 CXEMbl BOJOOTJIMBA (IMOCTOSHHOTO WM BPEMEHHOTO),
[IIyOMHBI CTBOJIA M IPHUHSITOTO HACOCHOTO 000y I0BaHUSI.

6.47 IIpu NpOEKTUPOBAHNHU MOJ3EMHBIX HACOCHBIX CTAHLUH KPOME HACTOALIETO CBOJA
IpaBuiI U paBui 6e3omacHoCTH (cM. 6.22) cnenyet cobmoaars Tpedosanus CIT 91.13330.
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ABTOMaTI/IL’.aHI/IH, AUcneryepusanus, Ciroajimianus, CBA3b

6.48 [Ipu npoeKTUPOBaHUM aBTOMATHU3ALIUU, TUCTIETYEPU3ALUHU, CUTHATN3A U U CBS3H
MOCTOSIHHBIX M BPEMEHHBIX HACOCHBIX CTAHUUN MJiIi BOJOOTIMBA M3 IOBEPXHOCTHBIX U
MOJA3EMHBIX TOPHBIX BBIPaOOTOK, HeoOxoaumo coOmonate TpebdoBanus [18], [19], [20], c
ydeTroM TpeboBanuii [21] u [22].

Ha HacocHBIX cTaHIIUsAX HEOOXOIUMO MpeaycMaTpuBaTh aBTOMAaTH4YE€CKOE BKIIIOUECHUE U
OTKJIFOYEHHE HACOCHBIX arperaroB B 3aBUCUMOCTU OT YpPOBHS BOJBI B BOAOCOOpPHHUKE WIIU
3ymide, aBTOMaTUYECKOE BKIOYEHHE PE3EPBHOTO HACOCHOTO arperara MmpH BBIXOJIE U3 CTPOs
11000T0 U3 paboYMX HACOCOB.

6.49 [Ipy mpoeKTUpPOBaHMM aBTOMATH3ALMM CIEAYeT, KaK IpaBUJIO, HCIOJIb30BATh
KOMIUIEKTHI allapaTypbl, CEpUHHO BBITYCKaeMbl€ MPOMBIIUIEHHOCTHIO.

Jl1si aBTOMaTU3UPOBAHHBIX HACOCHBIX CTAaHLUNA HEOOXOAMMO IMpeaycMaTpUBaTh TaKkKe
MyCK, OCTAHOBKY U KOHTPOJIb paOOThI HACOCHBIX arperaToB U3 AucreTdepckux myHkToB (I1),
pacroiaraeMbix, Kak MpaBUIO, Ha MOBEPXHOCTHU, M MpeaycMarpuBarh nepemauy Ha JII1
CUTHAJIOB 00 aBapusix.

[IpoekTbl  nucneT4Yepu3allid  CJIEAYeT  BBIIOJHATH C  Y4€TOM  BO3MOXKHOTO
UCIIONIb30BAaHUS  TEJIeM3MEPEeHHUH  OCHOBHBIX  MapaMeTpoB  (pacxoja,  Hamopa),
XapaKTepU3YIOIINX PadOTy BOJOOTIMBA B LIETIOM.

Jlis Bcex BOJOOTIUBHBIX YCTAaHOBOK HE3aBUCUMO OT HMX aBTOMATH3allMU CIEAyeT
pelycMaTpUBaTh OCTHI MECTHOTO YIPABICHUS IJI MPOBEACHUS PEMOHTHBIX U HANAAOYHBIX
pabor.

6.50 [TuTanne cUrHANBHBIX YCTPOMCTB M CBS3U CIIEAyeT MpedycMaTpuBaTh OT JBYX
HE3aBHCHUMBIX HCTOYHUKOB YHEPTHH.

DJIeKTpOCcHalXKeHH e, 3JIeKTPO0OOPy/A0BaHUEe, OCBEICHHEe

6.51 [IpoekTupoBaHUE IEKTPOCHAOKEHUS, OCBEIEHUS, BBIOOP 3JIEKTPOOOOPYI0BAHUS
HACOCHBIX CTaHIMI /71 BOJIOOTJIMBA U3 MOBEPXHOCTHBIX M MOA3EMHBIX TOPHBIX BBIPAOOTOK
CJIeIyeT BBIMOJIHATH B COOTBETCTBUU ¢ TpeboBanusmu [18], [19], [20] u ¢ yuetom [21] u [22],
a TaK jkK€ MEepPCIEeKTUBHOTO Pa3BUTHS TOPHOTO MPEANPHUATHS HE MEHee yeM Ha Ompkaiiive
10 ner.

6.52 DnexkTpocHaOXeHue CleqyeT MPOEKTHPOBAaTh B COOTBETCTBUM C KiIacCH(pUKaIMen
3JIEKTPONPUEMHHKOB 10 KaTEropuu oOecredeHns Hale)KHOCTH MTUTaHUS:

TJIaBHBIE HACOCHBIE CTaHIIMU — | KaTteropus;

YYaCTKOBbIE HACOCHBIE CTAHIMM M TEpEeIBUKHBbIE HACOCHBIE YCTAHOBKU C MPHUTOKOM
cBbime 50 M¥/a — 1 KaTeropus;

TO ke, 10 50 M/ — I KaTeropus;

3ymrdoBble HacocHbIe cTaHIMU — || kaTeropus;

BpEMEHHbIE HACOCHbIE CTaHIIUHU — | KaTeropus;

OCBEIICHUE IPeHAXHBIX BbIpa0boTOK — Il kareropus.

[TuTanue NOACTaHIIUY MPU TJIAaBHONH HACOCHOM CTaHIIMM HEOOXOIUMO MpeaycMaTpUBaTh
HEe MeHee 4yeM 1o AByM ¢uzaepam. Ilpu OTKIIOUEHHMH OJHOTO W3 MHTAIOUIMX (QHIEPOB
OCTAIOIINECs JIOJKHBI 00eceunBaTh paboTy HACOCOB MPU OTKAYKE MAKCUMAJIBHOTO MTPUTOKA.
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7 IllpoTuBopMIBLTPALHOHHBbIE 3aBEChI

O0mue ykazaHus

7.1 B cucremax 3amuThl TOPHBIX BBIPA0OTOK OT TOJ3EMHBIX BOJ  CIEAyeT
npeaycMaTpuBath nMpoTuBoduiIbTpanonHsie 3aBeckl (I1P3): Tpanmielinbie, cCBaiiHbIe, TOHKHUE
1IEJIEBBIE, 3aBECHI BBIIIOJIHAEMbIE METOJIOM CTPYHHON IIEMEHTALUN TPYHTOB, HHBEKLIMOHHBIE,
JbIOTIOPOAHBIE, IIITYHTOBBIE, 3aBECHI YCTPAUBAEMbIE OTKPBITBHIM CIIOCOOOM.

[1®3 moapa3ensiores Mo TUITY, CIIOCO0y YCTPOMCTBA M MaTepuaiy, C 3aMeIICHHEM
IpyHTa UK 03 3aMeIeHHS.

[1D3, ycrpanBaeMbie OTKPBITHIM CIIOCOO0OM (HampuMep, B HACBIIAX JaMO 0OBaIOBAaHUS)
cienyet npoektuposars cormacuo CIT 39.13330.

Bo3MOXHO YCTpOHCTBO KOMOMHMpPOBAHHBIX 3aBEC, KaK IO THUIY, TaK M IO CIOCO0Y
YCTPOMCTBA U MaTE€pUAJIAM.

[Ipu npoextupoBanuu u ycrpoiictee IID3 crnegyer cobmonate TpeOOBaHUS
Hactosmero ceoja npasui, CIT 23.13330, CIT 45.13330, CI1 69.13330 u [16].

7.2Bpibop THmAa W TWapamMeTpoB  NPOTHBOQMIBTPALMOHHON  3aBEChl  CIEIyeT
IPOU3BOJIUTL MCXOJ U3 HH)KEHEPHO-T€OJOIMYECKMX M T'MJIPOreOJIOTMYECKUX YCIOBUN B
palioHe 3allMIIaeMOoro OT MOA3EMHBIX BOJ 00BEKTa, PE3yIbTaTOB (PUIBTPALIMOHHBIX PACUETOB
(uccnenoBaHuil) U IPU HEOOXOAUMOCTH — PACYETOB HA CHJIOBBIE BO3ICHCTBUS.

7.3 3aBechl, KaK TMPaBWIO, TOJDKHBI ITOJHOCTBIO IMPOpe3aTh BOJAOHOCHBIC IMOPOJIBI U
3ariay0JIAThCs B BOJIOYIIOPHBIE OPO/Ibl HAa TIIYOHHY, ONpEAEIsieMYI0 XapaKTepOM KOHTAKTHOMN
30HBI, COCTOSIHUEM BOJIOYIOPHBIX HOPOJ U JIEHCTBYIOIIMM HAllOpOM Ha 3aBeCy, HO HE MEHee
4yeM Ha 1 M [Ipu XOpoI110 BBIPAa)KEHHOM TPaHUIIE CIIOEB.

[IpyMeHeHrEe HECOBEPIIEHHBIX (HE MOXOASIIMX 10 BOAOYIOpPA) 3aBeC JOJHKHO OBITh
000CHOBAaHO (PUIIBTPALIMOHHBIMU M TEXHUKO-3KOHOMUYECKHMH pacuyeTaMu.

7.41lpu  NpPOEKTUPOBAHUU  MPOTUBOQUIBTPALMOHHBIX  3aBEC  HEOOXOAMMO
000OCHOBBIBaTh pacueTaMd (UIBTPALMOHHYIO YCTOWYMBOCTb 3aBEChl, €€ COXPAaHHOCTb
(MpoOYHOCTh) Ha NPOTSKEHHUM BCEro MPOEKTHOTO CpOKa CIYyKObl M YCTOWYMBOCTH
BOCIPHUHUMAIOIIETO HAOp Ha 3aBECY MACCHUBA TOPHBIX MOPO/I.

7.5 IlpuTOoKM MOA3EMHBIX BOJ Y€pe3 3aBecy, JOBEICHHYIO J0 BOAOYIOpa, JOMYCKAETCs
onpeaenate no Qopmyinam IlpunoxeHus A ucxons W3 BEIWYMHBI Iepenaja Hamopa ¢
BEPXOBOM M HU30BOI CTOPOH MPOTUBOGUIBTPALMOHHON 3aBechl Hs, M, ompeznenseMoro mno

dbopmyie

Hs =1l 3)

rae ts — TonmmHa TPOTUBOPMIHTPALIMOHHON 3aBECHI, M;
lcr — momyckaembIii TpaJueHT Hamopa Ha 3aBeCy, ONPENesIEMbI, Kak MpPaBWIO, IO
AKCTIEPUMEHTAIBHBIM JJAHHBIM.

[Ipu CHOXHBIX THUIPOTEOJIOTHYECKUX YCIOBHUSAX IUIOMAIKA CTPOUTENHCTBA WU
CIOXKHBIX OYEepPTaHMSIX BBIPAOOTOK TapamMeTpsl (UIBTPAIMOHHOTO TIOTOKA CIEIYeT
OTIPENIEeTISATh METOJOM YHCICHHOTO MOJICIMPOBAHUS, PACUETaMH C IPUMEHECHHUEM HHKEHEPHO—
PacCYETHBIX IPOTPAMM M MPOTPAMMHBIX KOMITJIEKCOB MJTU IKCIIEPUMEHTAIBLHBIM TyTEM.

OuIbTpallMOHHBIE pacyeThl 3aBeC CJeAyeT YTOYHATh IO JIaHHBIM  ONBITHO-
MIPOM3BOJICTBEHHBIX paboT (cM. 4.6).
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B npoekTHOI AOKyMEHTAaUU CIEAyeT MpeaycMaTpuBaTh MpPHEM MOJ3EMHBIX BO/,
bunbTpyromuxcs qyepes 3aBecy, BHYTPUKAPHEPHBIMU (BHYTpHUIIAXTHBIMH)
BOJIOMIOHU3UTEIILHBIMU YCTPOICTBAMH U BOAOCTOKAMH.

7.6 Jlna nHabnrofeHui 3a mepenajaoM Hamopa Ha 3aBece (32 YPOBHSIMHU MOJA3EMHBIX BOJ)
B IPOEKTHOM JOKYMEHTALlUU CJeIyeT MpelycMaTpuBaTh YCTPONCTBO IbE30METPUUYECKUX
CKBOXMH C OOEuX CTOPOH 3aBEChl W MPOrpaMMy MOHUTOPUHIA 32 YPOBHSIMU C YYETOM
pa3paboTKu Kapbepa (paspesa) mo 3tamam (cM. 4.14, 7.25). [lo pe3ynabTaTam HaOJIIOACHUH, B
cllydae HEOOXOAMMOCTH, KOPPEKTHPYIOTCS NPOTUBOQPMIBTPAIMOHHBIE  MEPOMPHUSATHUS
CJIETYIOIIEro ATarna, B TOM YHCIIe IO pueMy (GUIbTPYIOIIUXCS Yepe3 3aBeCy MOI3eMHbBIX BOJI.

7.7 Tpanmelinble, cBaiiHble, TOHKHE IesieBble [1D3, 3aBeChl, BBIMOIHAEMBIE METOIOM
CTpYWHOHN IIEeMEHTallud TPYHTOB, CJEAYyeT MPOEKTUPOBATH B BUJE KOHTYPHBIX M JIMHEHHBIX
CXEM JUIsl 3aIlUThI, KaK MPaBUJIO, OTKPBITHIX BBIPAOOTOK OT MPUTOKA MOJ3EMHBIX BOJ.

Matepuan Ui 3aloJIHEHUs NEPEeYUCIIEHHBIX BBIIIE TUIIOB 3aBEC CJeAyeT BhIOMpPATh
MyTeM TEXHUKO-DKOHOMUYECKOTO COMOCTAaBJICHUS, YYUTHIBAas IpPHU ATOM BEIMYMHY Haropa
MOJ3EMHBIX BOJI, CPOK pabOThl 3aBEChl M XapaKTEPUCTHUKH BMEIIAIOIIETO €€ TPYHTOBOTO
MaccHBa.

B mo6Gom cnydyae 3aBechl 3THUX THUIIOB, Ha3HA4YaeMble B MPOEKTHOW JOKYMEHTAIIHH,
JOJIKHBI OBITH CIUIOIIHBIME 1O ()POHTY, @ TaK K€ Mo IIyOuHe.

Jns obecrnieueHusi CIUIOMIHOCTH 3aBEChl IO TIyOMHE J[OMYCKAaeTCs €€ yCTPOWCTBO
MEPEeMEHHOI TIyOUHBI (OOBIYHO CTYNEHYaTO), MOBTOPSSI KOHTYpP BOJOYHOPHOTO CJOS, B
KOTOPBII OCYIIECTBISIETCS 3arayOieHue.

TpaHiuelHbIe 3aBeChl

7.8 TpaHileliHble CCKIIMOHHBIC M HEMPEPHIBHBIC 3aBECHI, BBIMOJIHSICMBIC CIIOCOOOM
«CTEHa B TPYyHTE» TMOJ 3alllUTOM THUKCOTPOITHOIO TJIMHUCTOIO pPacTBOpa, CIEayeT
MPOEKTUPOBATh B HECKANBHBIX TOPHBIX MOpoJax 0e3 KPYMHOOOJIOMOUYHBIX BKIIOUEHUI
rIyOWHOM, ompenenseMoil BO3MOXXHOCTSAMU TPHUMEHSEMbBIX 3eMIIEPONHBIX MEXaHU3MOB U
oOopynoBaHusi. B kadecTBe 3amoiHUTENs TpaHIIEW MPUMEHSIOTCS TBepJetoie (OeToH,
TJIMHOIIEMEHTHBI ~ PAacTBOp) W HETBepIeIolMe  MaTepuanbl  (TIHHBI,  CYTJUHKH,
3arJMHU3UPOBAHHBIN TPYHT, TNIMHOTPYHTOBBIE TTACTHI).

7.9 TonmuHy TpaHIIEHHBIX 3aBEC CIEAyeT MPUHUMATh, KaK MpaBuio, B npeaenax 0,5—
10M mnpu wHCHONB30BAaHUM CHEIHAIBHOTO obOopyaoBanus u a0 2,0-25mM — mpu
MCIIOJIb30BaHUU 3eMJIEPOIHBIX MAIlllMH OOIIET0 Ha3HAUCHHUSI.

Ceailinble 3aBechl

7.10 Cpaiinble 3aBechl M3 Oypocekymuxcs cBail (TepeceKaromuxcs OypOoHaOMBHBIX
CBail) ciexyeT npeaycMaTpUBaTh B HECKAIbHBIX TOPHBIX MOPOAAX, B TOM YHCIE COJEPIKALINX
KPYITHOOOJIOMOYHBIE BKIIOUEHHs, Ha r1yOuny 10 40-50 u Gonee MeTpoB.

ByponabuBHbIE cBau JJIs 3aBec CleAyeT MpeaycMaTpuBaTh, Kak MpPaBUIIO, JUAMETPOM
0,5-1,0m wu3 TBepaeromux MarepuanoB (OE€TOHAa WJIM TJIIMHOIIEMEHTHOTO pPacTBOpA).
PaccrosiHne mMexay LHeHTpamMu OypOCEKyIIMXCsl CBail 3aBechl ClieAyeT NMPUHUMATh He Oojee
0,7-0,8 nnamerpa cBaii.

PacuerHast TonmmHa 3aBechl U3 OypOCEKYIIMXCS CBail MPUHMMAETCS MO TOJIIMHE Ha
CTBIKE CBaM.

7.11 JlomyckaeTcsi YCTpOWCTBO CBaifHOW 3aBeChl M3 IMPHUMBIKAIOMIMX OJHA K JpPyrou
OypoHaOMBHBIX CcBail (OypokacaTelbHbIe CBaW) WM C 3a30paMU MEXAy HHUMH B CBETY, IpHU
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9TOM JUIsl T€pPMETHU3alMK 3aBechl (0OecredeHus: CIUIOUIHOCTH 3aBEChl) MEXIY CMEKHBIMU
OypoHAaOMBHBIMU CBasiMM  CJEIyeT BBIOJHATH JIOKAJbHBIE TPYHTOLIEMEHTHBIE CBau
(komOuHUpoBanHas [ID3) MerogoM CTPYWHOW IIEMEHTAIlMM TPYHTOB (TEXHOJIOTHS
Jet-grouting, cm. 7.17) wiin BBITOJNHATH FEPMETH3AIMIO APYTUMH METOIAMH.

Jns mnonbopa mnapaMeTpoB TEXHOJIOTUHM YCTPONCTBA JIOKAIBHBIX (OJWHOYHBIX)
TPYHTOLEMEHTHBIX CBali METOJOM CTPYHMHON IIEeMEHTallud TPYHTOB HEOOXOIMMO, Kak
MIPaBUJIO, OPTaHU30BBIBATh OMBITHBIE YUACTKH.

7.12 PacyeTtHas ToNIIMHAa KOMOWHUPOBAHHON CBailHOW 3aBechl NPUHUMAETCS IIO
HaWMEHBIIICH TOJIIIMHE Ha CThIKe OypOHAOMBHOM M TPYHTOIIEMEHTHOM CBaH.

[Tpu oHOPSIIHOM YCTPOMCTBE 3aBECHI U3 CONMPHUKACAIOIIUXCS OYpOHAOMBHBIX CBail MM
CBall pacHoJIOKEHHBIX C 3a30pOM, IPYHTOILIEMEHTHbBIE CBal HEOOXOJUMO pacIoyiaraTb MExay
OypoHaOMBHBIMU CBasIMU C HAIIOPHOW CTOPOHBI 3aBECHI.

Tonkue meseBbIe 3aBecChl

7.13 Toukue 1eneBble 3aBechl (5-20 cMm), ycTpauBaeMble TIyTEM 3alOJHEHUS
TBEPJCIOIINM (TJIMHOLIEMEHTHBIM PACTBOPOM) M HETBEPJCIOIIMM (TJIMHOIPYHTOBBIE IACThI)
MaTepHaJoM LIed, 00pa30BaHHON C MOMOIIbI0 MHBEHTAPHOI'O IUIOCKOI'O METAJUIMYECKOTO
3JIEMEHTa, ClIeAyeT NpeAyCMaTpUBaTh B IECYAHBIX M IJIMHUCTBIX TOPHBIX HoOpoaax 0e3
KPYIHOOOJIOMOYHBIX BKJIIOUEHUH Ha riyouny 1o 20 m.

7.14 TTpu mpoOEeKTUPOBAHUU CIIEyeT pelycMaTpUBaTh pa3paboTKy TpaHIlel u OypeHue
CKBRXHH JUIsl TPAHIICHHBIX M CBAaWHBIX 3aBeC, KaK IPaBWJIO, IMOJ 3aLUIUTON TIMHUCTOrO
pacTBOopa, 00ECHEeYMBAIOIIEr0 YCTOMUMBOCTH CTE€H OT OOpYILIEHHS U YIOBJIETBOPSIOIIETO
tpeboBanusm CII 45.13330.

7.15 ]Insi TmpUrOTOBJIEHUS TJIMHUCTBIX PACTBOPOB cCiexyeT INpeaycMaTpuBaTh, Kak
paBUIO, OEHTOHUTOBBIE TJIMHBI, @ HPU UX OTCYTCTBUU — MECTHBIE, MMEIOUIME YHCIIO
1acTUYHOCTH He MeHee 0,2, ¢ coliepkaHueM JyacTull pazmMepoM kpymnHee 0,05 MM — He Goree
10% wu menbue 0,005 MM — He menee 30 % k Becy cyxoit mpoObl rpyHTa. II1OTHOCTB
TUKCOTPOITHOTO PacTBOpa Ha OEHTOHUTOBBIX mmHax 1,03-1,15 r/cM°, Ha MECTHBIX TIIHHAX
1,10-1,30 r/em®. JlonmyckaeTcs mpeaycMaTpuBaTh CMeCH OEHTOHUTOBBIX M MECTHBIX TJIHH.

Jis yaydmeHus CBOMCTB TJIMHUCTBIX PAacTBOPOB MOTYT HPUMEHSTHCS DPa3InUHbIE
XMMHMYECKHE peareHThl, nepeyeHb KoTophix npuseaeH B CIT 45.13330.

[TpurogHOCTh MECTHBIX TIJVIMH JOJDKHA OBITh IOJATBEpXKAEHA J1a0opaTOpHBIMU
UCTIBITAHUSMU TJIMHUCTBIX PaCTBOPOB.

Bonma sl TIMHHUCTBIX pacTBOPOB HE JIOJDKHA BBI3BIBATH MX KOAryJsLHUI0 U JIOJDKHA
YIOBIETBOPATHh TEXHUYECKUM TPEeOOBAaHUAM MIPUTOTOBJIEHUS OETOHA.

7.16 B mpoekTHOW JOKyMEHTaluu cjelyeT MpeaycMaTpuBaTh JUIsl TpaHIIECHHBIX,
CBallHBIX W TOHKMX INEJEBBIX 3aBEC MaTE€pHaJbl, YAOBJIETBOPAIOLUIME CIEIYIOIIUM
TpeOOBaHUAM:

0eToH — mOABMXHOCTH 16-20 cM (MO oOcagke CTaHAApTHOTO KOHYca); Kiacc II0
IPOYHOCTH Ha c)kaTHe He Huke B15; Mapka no Boponponunaemoct He Huxke W2; Mapka 1o
Mopo30cToiikocTH He Huxe F50;

IIMHOLEMEHTHBI  pacTBOp — IIOTHOCTH 1,5-1,8 T/cM’; TIPOYHOCTH HA CKAaTHE
3aTBepJIeBIIero pactBopa He Hike 1,5 MITa (15 kre/cm?); BBIXO KAMHS [IPH 3aTBEPACHAH HE
MeHee 98 %; craGmibHOCTh He Gomee 0,5 r/cM’; mOKasaTenb paciuibiBa — B IIpejenax,
MO3BOJISIOIINX BECTH MEPEKauKy €ro OT PaCTBOPHOTO y3/1a K MECTY YKIIAIKH;

[JIMHA — MPEUMYIIECTBEHHO KOMOBOW CTPYKTYpbI (pasmep kombeB oT 10 cm nmo 1/3
HIMPHUHBI TPAHILIEH ); KOHCUCTEHIINS OT TBEPJIOH /10 TYroMjIacTUYHOM;
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3arJIMHU3UPOBAHHBIN TPYHT (TPYHT, pa3paOOTaHHBIA MPH TPOXOJAKE TpaHIICH U
oOoraieHHbI TIMHUCTBIM PAcTBOPOM) — COAEpKaHUe (10 Macce) TIMHHUCTBIX YaCTHI[ C
PaBHOMEpPHBIM HMX paclpeieicHHeM II0 BceMy o0bemy cmecu — He Menee 10-15 %;
KOHCHCTEHIIHS, 00SCIICYMBAOIIAs KAUECTBECHHYIO YKIIQJIKY €0 B TPAHIICHO,

TJIMHOTPYHTOBAsl T1acTa, MPHUTOTOBIICHHAS B CMECHTEIbHBIX YCTAHOBKAaX W3 MECTHBIX
KOMOBBIX TJIMH MJIM CYTJIMHKOB, IOJDKHA YJIOBICTBOPSITH YCIOBUSM YKJIAJIKU MX B TEJIO 3aBECHI
U MIPOCKTHBIM TPEOOBAaHUSM K BOJOIIPOHUIIAEMOCTH 3aBECHI.

Koadpduument ¢umpTpanuu TBEpICIOMIMX ¥ IUIACTUYHBIX 3allOJHUTENCH 3aBeCc He
nomwkeH npeBbimarh 0,005 m/cyr. ['paameHTsl Hamopa Ha 3aBecy IIPU  OTCYTCTBHH
CHEeIHATBHBIX YKCIICPUMEHTAIBHBIX JaHHBIX JIOITYCKACeTCsl IPUHUMATH 110 Tabuiie 2.

TaOonuma 2

Martepwuan Tena IpoTUBO(QHUIHTPAIIMOHHON 3aBECHI Jomyckaemplii rpaJueHT Hanopa

Trepaeromuii:

TJIMHOIIEMEHTHBIA PacTBOP 100

OeToH 150
Hertepaeromuid:

3arJIMHU3UPOBAHHBIN TPYHT 20

KOMOBAs IJIMHA 30

TJIMHOTPYHTOBAS MacTa 30

3aBechl, BbINOJIHSIEMbIe METOI0M CTPYHHOM IIEMEHTAIIUN TPYHTOB

7.17 Toukue rpyHTroueMeHTHble 3aBechl (10-30 cM), BBIMONHSAEMBIE METOJOM
JaMUHAPHON CTPYHHON I1eMeHTauu TpyHTOB (TexHosorust Jet-grouting), cuemyer
npelycMaTpUBaTh B HECKAJTbHBIX TPYHTaX, B TOM YHCIE COAEPKAIIUX KPYMHOOOIOMOYHBIE
BKIIIOUEHUS, Ha TIyOMHy, Kak mpaBwio, 10 20M u Oonee NpHU COOTBETCTBYIOIIEM
000CHOBaHHUMU.

YCTpolCTBO 3aBeChl BBITIONHSAETCS 3aXOJKaMH: OypeHUE CKBaXXUHBI C IMPOMBIBKOM
BOJIOM WJIM TIMHUCTBIM PAcTBOPOM (TpAMON XoA OypOBOW KOJIOHHBI) M TMOCIEIYIOUTUI
noaseM OypoBOil KOJIOHHBI (OOpaTHBI XOJ) C MoAauell B CKBaKUHY uepe3 (POpPCYHKY
MOHHTOpA LIeMeHTHOro pactBopa moj nasieHueMm no 70 Mlla. ITogbem OypoBoil KOTOHHBI
mpou3BOaUTCS 0Oe3 BpaileHus (TamuHapHas IemeHTtanus). CkopocTh moabeMa OypoBoOit
KOJIOHHBI 00BIYHO cocTaBisieT 5—30 cM/MHUH.

3aKkOoHUEHHBIE  IEMEHTalMed  3aXxoAkd  (IPOTHUBO(IIBTPAIIMOHHBIE  MaHEJH)
yCTpamBarOTCs MOCIE0BATEIFHO WK C YepeioBaHueM. B mepBoM ciiyuae rpyHTOIIEMEHTHBIN
HECXBATHUBIIUNCA KOMIO3UT MPEAbIAYIIeH W MOCIEAYIONIeH MaHenn o0pa3yroT OECIIOBHYIO
MPOTUBODUIBTPAIMOHHYIO 3aBECY, BO BTOPOM CIydae M3TOTaBIMBaeMas MaHelb MPUMBIKAET
K HaOpaBIIel MPOYHOCTH MPEABIAYIICH MPOTUBODUIBTPAIMOHHON TTAHEIH.

VYcTpoiicTBO NPOTHBOGMIBTPALIMOHHBIX TaHeJIeH METOJ0M CTPYWHOM IeMEeHTallH
TPYHTOB MOXET OCYIIECTBISITRCS C TIOMHBIM WM YacTHUYHBIM 3aMEIICHHEM TpYyHTa
[IEMEHTHBIM PACTBOPOM.

[Ilar ckBakWMH TPsIMOrO Xojga OypoBOW KOJOHHBI COOTBETCTBYET IIMPHHE
NPOTUBOGWIBTPAIIMOHHON TIAHENM W OMpEACNsAeTCs TMPOSKTHOW JOKyMEHTAalluel B
3aBUCHUMOCTH OT THIPOTEOJIOTMYECKUX YCIOBHM, TpeOyeMoil BOJOHEMPOHUIIAEMOCTH U, B
HEOOXOJUMBIX CIy4asiX, MPOYHOCTH TPYHTOIIEMEHTHOTO KOMIIO3HMTA, TMPUHSATON CXEMBI
yCTpoOiicTBa 3aBechl (MOCIENOBATEIFHO MU C uYepeqoBaHHeM), crmocoba mpoxonaku (Jet-1,
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Jet-2, Jet-3m np.), mpUHATOrO MAAaBJICHUS M COCTaBa IIEMEHTHOTO pacTBOpa, IMaMeTpa
(GOpCYHKH, CKOPOCTH IIOJbEMA MOHUTOPA U IPYTUX N1apaMeTPOB.

Jliis nondopa napaMeTpoB TEXHOJIOTUHU YCTPONUCTBA IPYHTOLIEMEHTHOMH 111€JIEBOM 3aBEChI
METOAOM CTPYHHOH LIEMEHTallud HEeoOXOIMMO, KaK IPaBMIIO, OPraHU30BHIBATb OIIBITHBIE
y4acTKU. B CXOIHBIX TI'MIIPOr€0JIOTMYECKUX YCIOBUSX JOIYCKAeTCsl MPUHUMATh HUCXOAHBIE
napameTpsl 10 00bEKTaM-aHaJIOTaM.

Kontpons  kadecTBa  IPYHTOLEMEHTHOW  3aBeChl  CJledyeT  OCYIIECTBIAThH
HEepa3pylIAUMMA TeOpU3NYECKUMU METOJaMH  (CEeHCMOAKyCTUYECKHM, SJIEKTPUYECKUM,
reopajapHbiM M JIp.) B COYETAHUU C BCKPBITUEM KOHTPOJBHBIX LIYyp(oB, BHIOypHUBaHHEM
0o0pa3loB [UId OIpEJeNeHUs] IPOYHOCTHBIX XapaKTEepPUCTHMK U BOJOHENPOHHUIAEMOCTH
IPYHTOLIEMEHTHOTO KOMIIO3UTA.

7.18 I'pyHTOLIEMEHTHBIE 3aBEChl M3 IIEPECEKAIOIUXCA TI'PYHTOLEMEHTHBIX CBai,
BBINOJIHAEMBIE METOJOM CTPYWHOM IIeMEHTalMu TPYHTOB, CIENyeT NpeaycMaTpuBaTh B
HECKAJIbHBIX TPYHTAaX, B TOM 4YHCJE COJAEPKAIIUX KPYMHOOOJIOMOYHbIE BKIIIOUEHMS, Ha
riry6uny 10 50 M 1 60s1€€ 1 MOTYT IPOEKTHUPOBATHCS OJHOPSIIHBIMU MJIM MHOTOPSITHBIMU.

B MHoOropsiiHeix 3aBecax cBaM HEOOXOAMMO pacrojiaraTh B IIAXMaTHOM MOPSJIKE CO
CMEILEHUEM OcCeil cBail cieayrouero psjga OTHOCUTENIbHO IMPEIbIIYIIEro Ha BEIMYMHY, Kak
IPaBUJIO, PaBHYIO MIOJOBUHE NPUHITOTO B IPOEKTHOM JJOKYMEHTAILMHU 111ara CBai.

TonmuHa TPYHTOLEMEHTHOW 3aBechl, NpPUHMMaeMas B IPOEKTHOW TOKYMEHTaIUH,
ornpenensercss GUIbTPAMOHHBIMU pacyeTaMH U TpeboBaHUsAMHU 7.23.

7.19 PaccTrossHue MexXJy LIEHTpaMH TIpPYHTOLIEMEHTHBIX CBall 3aBechl CIEIyeT
npuHumarb He 6onee 0,7-0,75 nuamerpa cBail mpu OJHOPSIIHOM HX PACIOIOKEHUU U HE
6onee 0,85 nuamerpa cBail Mpu MHOTOpsSAHOM. B IpPOEKTHON IOKyMEHTalMu HEOOXOJUMO
IpeIyCMaTpUBaTh TaKyl0 CETKY PACHOJIOXKEHUS TPYHTOLIEMEHTHBIX CBaif, 4TO Obl 0OeCIeunTh
CIUIOIIHOCTh 'PYHTOLIEMEHTHOI'O KaMHs 3aBECHI B IIJIaHE.

7.20 Texnonorus ycrpoiictBa [1®P3 u3 mnepecekaronmxcs TI'PyHTOLEMEHTHBIX CBaii,
BBIMOJIHAEMBIX 10 CTPYWHOM TEXHOJOTUU (TEXHOJOTHs TMOJy4YEHHs] TPYHTOLIEMEHTHOIO
KOMIIO3UTa M3JI0’)keHa B 7.17), oTiaMyYaeTcs OT JIAMUHAPHOW IIEMEHTAllMU TeM, YTO MOJbeM
MOHUTOpa C OypoBOH KOJIOHHOH NpPOM3BOJUTCS OJHOBPEMEHHO C €€ BpAaleHHEM CO
ckopocThio 00bIYHO 10-30 06/MMH. B 3aBucMMOCTH OT THNA TpyHTa, TEXHOJIOIMYECKHX
napaMeTpoB CTpyHHOHM nemeHTauuu (cM. 7.17), AuaMeTp TPYHTOLEMEHTHOW CBaM MOXKET
JoCTUraTh 2 M U 6osee. [ MOBBILIEHUS] TPOYHOCTHBIX XapPAKTEPUCTUK IPYHTOLIEMEHTHBIX
CBail 1OIMyCcKaeTcst UX apMHUPOBAHUE.

JuamMeTp, mar rpyHTOLIEMEHTHBIX CBal, TEXHOJOTHYECKUE MapaMeTpbl UX YCTPOHCTBa
oTpesieNsIeTcsl MPOEKTHOM JOKyMEHTalueld U KOPPEKTUPYETCS IO pe3yibTaTaM OIBITHBIX
pador.

7.21 MetogoM  CTpyHHOW  IIeMEHTalMed TPYHTOB  JOMYCKAeTCsl  YCTPOMCTBO
TOPU30HTAIBHBIX MPOTUBO(UIBTPALIMOHHBIX 3aBEC, IO3BOJISIONMX M30€XkaTh NPUTOKA
MOJ3€MHBIX BOJ B OTKPBITbIE BHIPAOOTKH Yepe3 X JIHO, IIPH 3TOM, IO MEPUMETPY BBIPAOOTKU
HE00XO0/IMMO TpelyCMaTpuBaTh KOHTYPHBIE BOJIO3AILUTHBIE MEPOIIPHUATHSA: BOJIOMOHIKEHUE,
IpOTUBO(MMIBTPAIMOHHBIE BEpPTHKAJIbHBIE 3aBechl W T.I. [IpuMeHeHHe TaHHOTO MeTola
JIOJDKHO OBITh 9KOHOMHUYECKH 000CHOBAHO.

7.22 [Ipu cooTBeTCTBYIOIIEM OOOCHOBAaHMM B KauyeCTBE MPOTUBOPUIBTPAIMOHHOTO
MaTepHala 3aBec JIOMyCKaeTcs MpeaycMaTprUBaTh CHHTETHYECKYIO MJICHKY, YKJIabIBAEMYIO U3
OTJIENIBHBIX 10JIOC C HU30BOM CTOPOHBI TPAHILEH.
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B mpoekTe 3aBechl ¢ MpUMEHEHHEM IUICHKH CIIEAYeT MpeaycMaTpUBaTh TPYHTOBBIN
3aIOJTHUTENb, HE COJCPIKALINHA BKIFOYCHUH C OCTPBIMHU YIJIAMH, U €r0 YKJIAJKY C IPUHITHEM
Mep IPOTHUB MOBPEXKICHHS IIJICHKH.

7.23 )KecTkue 3aBechl M3 TBEPACIONIMX MATEPHAJIOB JOJDKHBI OBITh PACCUMTAHBI Ha
YCWJIHS OT BO3JICHCTBUS THPOCTATUYECKOTO JABJICHUS KaK IUTUTA HA YIIPYrOM OCHOBaHUU C
HU3MEHSIOIMUMCS 110 TIIyOrHE KO3 (HUIIMESHTOM ITOCTEH.

7.24 B npOoeKTHON JOKYMEHTAIlMA HEOOXOIMMO YKa3bIBaTh OYEPEIHOCTH YCTPOMCTBA
CKBaXHMH, 3aXBaTOK, 3aXOJIOK, IpeIyCMaTpHBaTh KOHTPOJb KauecTBa MaTepHajoB,
NPUTOTABIMBAEMBIX ~ PAacTBOPOB, CMeced, TMacT, KOHTPOJb BBINOJHAEMBIX  padoT,
NPaBUWIBHOCTH T'E€OMETPUYECKHX pPa3MepoB pa3padaTbiBacMOil TpaHimen (menu), ee
BEPTUKAJIBHOCTH, & TAaK)XE CIUIOIIHOCTH 3aBEChl W €€ COMPSHKCHUS C BOJOYIIOPOM C
NPUMEHEHHEM KOMILIEKCa HEepa3pylaroIInX METOIOB KOHTPONIS (T€OPU3NICCKUX) U APYTHX
METO/IOB (BBIOypHBaHHE OOpPAa3lOB) B COOTBETCTBUH C HACTOSIIUM CBOJOM IPAaBHI U
CII 45.13330.

7.25 TIpoTUBOQMIBTPAIMOHHBIC CBOWCTBA 3aBEChI OINPEICIAIOTCS Ha OCHOBAaHUU
JAHHBIX HAOIIOJCHUN 3a ThE30METPUYCCKHMMM CKBOXHMHAMHU Yy BEPXOBOH (HANOPHOW) H
HU30BOM TpaHel 3aBechl (7.6) W WCCICIOBAaHMEM BOJONPOHHUIIAEMOCTH 00pas3IloB,
BBIOYPHBAEMBIX M3 TEJIa 3aBECHI.

HNHBbEeKIITHOHHEBIE 3aBeChl

7.26 JIst 3aKperyIeHUs: TOPHBIX MTOPOJI U MPHUIAHKS UM BOJOHEIPOHUIIAEMOCTH CIIETyeT
IpeyCMaTPUBaTh YCTPONCTBO MHBEKIIMOHHBIX 3aBEC U JIOKAIBbHBIA TAMIIOHAX TOPHBIX MOPOT
Ha OT/ICJIbHBIX YYacTKax BhIPAOOTOK C IPUMEHEHHUEM IIEMEHTAIINHU, TJIMHU3AINN, CMOJIN3alluU
Y CHJIMKATH3AIHH.

7.27 VIHbeKIIMOHHBIC 3aBEChl CIICAYET MPEIyCMAaTPUBATh IJIsi 3AIIUThI BEPTUKAIbHBIX,
HAKJIOHHBIX W TOPHU3OHTAJBHBIX MOJ3EMHBIX BHIPAOOTOK OT MOJ3EMHBIX BOJ C TOMOIIBIO
TaMIMOHa)Ka TOPHBIX MOPOJ, BHITIOTHSAEMOTO B PEKUME MPOMUTKH TPYHTOBOT'O MacCHBa.

[Ipu HagnexaiiemM OOOCHOBAaHUM JOMYyCKAaeTcs IMPEeayCcMaTpUBaTh WHBEKIIMOHHBIE
3aBechl (JIMHEWHBIE W KOHTYpPHBIC) JUISI 3alIUTHl OT MOA3EMHBIX BOJA OTKPBITBIX TOPHBIX
BBIPaOOTOK.

B 3aBUCHMOCTH OT T€OJOTHYECKMX M THAPOTEOIOTUYECKUX YCIOBHM 3alleraHus
BOJIOHOCHBIX TOPOJ JOMYCKAaeTCs MPOEKTUPOBATh WHBEKIMOHHBIE 3aBEChl B COYETAHUU C
3aBecaMu JPYTUX TUIOB (TPaHIICHHBIMU, CBAWHBIMH H TIP.).

7.28 llemeHTanuio (MHBEKIHIO IIEMEHTHBIX, TJIMHOIEMEHTHBIX M TJIMHOLIEMEHTHO-
MECYaHbIX PACTBOPOB HA IIEMEHTAX OOIIECTPOUTENLHOTO HA3HAYCHHS ), KaK MPaBUIIO, CIIEIYeT
MPUMEHSTh JIJISl YCTPONCTBA 3aBEC B CKABbHBIX M MOMYCKaIbHBIX TPEHIMHOBATHIX MOPOAAX C
packpbiTueM TpeuuH cBbime 0,1 MM, yaenbHbIM BogomoriomeHuem 6omxee 0,01 /MuB/M?,
CBOOOIHBIX OT 3alOTHEHHs] WM K€ 3aMOJIHEHHBIX JIETKO MOAJAIONIMMUCS TPOMBIBKE
BTOPUYHBIMU MaTepHallaMu, IPHU JCHCTBUTEIHHONW CKOPOCTH JIBUKECHHS TIOJ3€MHBIX BOJ IO
TpemuHaM He 6onee 2400 M/cyt. [Ipu Gonbiell CKOPOCTH MPUMEHEHHE [IEMEHTAIUH JOKHO
OBITh 000CHOBAaHO OMBITHBIM MyTeM. [Ipu mpoekTupoBanuu u yctpoiictee [1D3 cmocobom
IIEMEHTAI[MH B CKAIIBHBIX TIOPOax HeoOxomumo cooutonath TpedoBanus CIT 23.13330 u [16].

JomyckaeTrcst mpeaycMaTpuBaTh MPUMEHEHHE [IEMEHTAllid C HCIOJIh30BAaHUEM
[IEMEHTOB  OOIIECTPOUTENHLHOTO  HA3HAYEHHUS B  KPYMHOOOIOMOYHBIX, TPaBHIHO-
TaJICYHUKOBBIX M TECYAHBIX BOJIOHOCHBIX MOpojax ¢ kodhduireHnTom GUIbTpaluu CBBIIIE
80 m/cyt. CeTka CKBaXHH (LAl CKBAXHH M KOJUYECTBO PSOB), CIIOCOO IEMEHTAIMH B
peKUMe TIPONMUTKU (HUCXOMSAIIUHN, BOCXOSIINMA, OJHOBPEMEHHBIN), BETUYMHA MOTIOUICHUS
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pacTBopa MpH 3a/JlaHHOM [JaBJICHMM 3aKauKy Ha3HA4yaeTcs MPOEKTHON JOKyMEHTaluei ¢
yderoM TpeboBanuii 7.27, 7.37.

IleMeHTaMIO TECYaHBIX TPYHTOB ¢ Kodddumumentom unbrpammu ot 1 g0 80 m/cyr
JIOTIYCKAaeTCsl MPOU3BOJIUTh C MpPUMEHEHHEM o0co00 BbicokoTOHKOauctepcHbix (OBT/I)
EMEHTOB (MUHEpalbHOE BsDKyllee Tuna «MUKpOLyp» pa3IMyHbIX MapoK) B pPEKUME
IPOMUTKA Yepe3 MHBEKTOPbl WM CKBAXHHBI. Pannyc IpyHTOIIEMEHTHON KOJIOHHBI MOCHE
3aKpeIJIeHHs COCTaBIISIET, Kak npasuio, oT 0,3 1o 0,8 m.

Ilementanuio meckoB ¢ kodddunuentom dunbrpanuu ot 0,1 1o 80 M/cyT moboi
CTEMEHH BJIAKHOCTHU, CIIEAYET MPOU3BOAUTH MO TEXHOJIOTUU BUOPOLIEMEHTAINH (TIOTpyKEHUE
UHBEKTOpPA B TPYHT C MOMOIIBIO BBICOKOYACTOTHOI'O BHOPOIIOTPYXKATEN ¢ OAHOBPEMEHHBIM
HarHeTaHWeM Yepe3 Hero IEMEHTHOIO pacTBOpa Ha LIEMEHTE OOLIECTPOUTEILHOTO
Ha3HayeHus1). Pannyc rpyHTOLIEMEHTHOM KOJIOHHBI, 0Opasyrolieiics npyu BHOPOLIEMEHTAIUH,
COCTaBJISET, Kak npasuio, 0,15-0,4 m.

B nmpoekTHON nmOKymMeHTauuMuM Uil LeMeHTauuu ¢ npumeHennem OBTJl wu
BUOPOIIEMEHTAIMM TIPU  OJHOPSIHOM M  MHOTOPSAHOM  PACHOJOKEHUU HHBEKTOPOB
(CKBaXXHMH), pacCTOSHHE MEXIy HX IEHTpaMu CcIeAyeT Ha3HayaThb C TOHUKAIOIIUM
koddurmenrom 0,6 (kodhHHUIIMEHT BBIpaBHUBAHUS MAcCHBA) OT IPUHATOTO JgUaMeTpa
pacrpocTpaHeHHsl CyclieH3uH (pacTBOpa) TMpH 3aKpelyieHHH TOpHbIX Tmopoxa. Ilpu
MHOTOPSATHOM PAaCIOJIOKEHUN UHBEKTOPOB HEOOXOAMMO IMpelycMaTpUBaTh TaKyl0 CETKY UX
pacmoIokeHusl, YTOObl 00eCeUYUTh CIUIONIHOCTh TPYHTOLIEMEHTHOTO KOMITO3UTa 3aBEChl KaK
B IUIaHe, TaKk W Mo riayoune. Pamuyc 3akperieHHs 3aBUCUT OT COCTaBa CYCIEH3UU,
KOHCTPYKIIUU UHBEKTOPA, TPAaHYJIOMETPHUECKOTO COCTaBa 3aKPEIIieMOro Mecka U JaBICHHs
UHBEKIUU.

Jns moxgbopa coctaBa MHBEIHPYEMOM CYCHEH3WHU, AABJICHUS 3aKauKd, YTOYHEHHS
rabapuToB MOJTy4aeMOil TPYHTOLIEMEHTHOW KOJIOHHBI (OLIEHKAa MPOHUIIAEMOCTH TOPHBIX
MOPO/1), OTNIPeIeTICHHs MPOYHOCTH U BOJOHETIPOHUIIAEMOCTH IPYHTOIIEMEHTHOT'O KOMITO3UTA U
JIPYTUX TapaMeTpoB HEOOXOIUMO, KaK MPABUIIO, OPTAHU30BBIBATH OMBITHBIC YYACTKHU.

7.29 IIpu npOeKTUPOBAHNY LIEMEHTAIIMN TOPHBIX TIOPOJ BBIOOP cr1ocoba (HUCXOISAIINM,
BOCXOJSIIMNA, OJHOBPEMEHHBIN), cOCTaBa M KOHCHCTEHIIMM I[EMEHTHOTO pacTBopa
(cycrieH3um), o0ObeMa M JaBJICHUS 3aKayKd, BETUYMHBI «OTKa3a», CIEIyeT MPOU3BOAUTH B
3aBUCUMOCTH OT Ha3HAYeHHWs] MHBEKIIMOHHOW 3aBEeChbl, COCTOSHUA W HHXKEHEPHO-
TeOJIOTUYECKUX CBOMCTB 3aKPEIUISIEMbIX MOPOJ, UX TPEUIMHOBATOCTH M 3aKapCTOBAHHOCTH,
JNEHCTBUTENBHON CKOPOCTH (PMIIBTpAIMK TMOA3EMHBIX BOJ, Kod(dduiMeHTa (QUIbTparuu, a
TaK)Ke XMMHYECKOTO COCTaBa MOJ3EMHBIX BOJI.

7.30 lngs mpUTOTOBIIEHUST IIEMEHTHBIX PACcCTBOPOB  CIEAyeT MpeaycMaTpuBaTh
nopTianaiuemMedT Mapku 400 u Beime. [lomyckaeTcss MCHOIb30BaHUE CYIb(HAaTOCTONKOTO
[EMEHTa, [UIAKOMOPTIaHAlEMEHTa M TaMIOHAXKHOTO MOpTiIaHAneMeHnTa. [lpu Hamuuum
arpeccUBHBIX BOJ CIEAYyeT TpeaycMaTpuBaTh IIEMEHTHI, CTOMKHE TO OTHOIIEHUIO K
MOJI3EMHBIM BOJIaM.

Oco60 BoicokoToHKOAUcHepcHbe (OBT/I) MunepanbHoe Bsxkylee THa «MUKpPOIyp»
pPa3IMYHBIX MApOK WM MX aHAJOTH CIEAYyeT MPUMEHSTDH /IS BBIMOJTHEHUS CHEIH(PUISCKUX
[IEMEHTAIIMOHHBIX Pa0OT yKa3aHHBIX B 7.28.

7.31 I'munu3anuo (MHBEKLINIO TJIMHOCUJTUKATHBIX pacTBOpOB) cienyer
npelycMaTpuBaTh B CIy4asx, KOTJa IIEMEHTAIlMs HEOKOHOMHYHA WJIM HEHAJeKHa H3-3a
HAJIMYUS arpPECCUBHBIX BO/I, CIIOCOOHBIX KOPPOAUPOBATH IIEMEHT.
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7.32 CMmonmm3anuio  (MHBEKIMIO BOJHBIX  pPAacTBOPOB CHHTETHYECKUX CMOJ C
OTBEpIUTENIEM Yepe3 UHbEKTOPHI WM CKBAXHHBI) CIIEyeT MpeycMaTpUBaTh sl yCTPOIlCcTBa
3aBeC B IIECYAHBIX TopoAax ¢ koddduruenrtamu punbtpamuu 0,2—50 m/cyT.

7.33 Cunukatuzanuio  (OJHO- H  JIBYXPAacTBOPHYIO  CHJIMKATH3AIUMIO)  CIEAYeT
npexycMaTpuBaTh Ui YCTPOMCTBA 3aBeC B IecuaHbIX mopojax. [Ipu 3Tom B meckax ¢
koddurmentamu punsTparuu 2—80 M/cyT crnemyer mpeaycMaTpHBaTh JIBYXPacTBOPHYIO
CHJIMKATH3aUIO: TIOOYEpPEHOE HAarHeTaHWe B IMOPBI TOPHBIX MOPOJ PAacTBOPOB Ha OCHOBE
CHJIMKaTa HaTpUs M OTBEPAUTEINS (XJIOPUCTOTrO Kaiblius, opTodochopHoil KUCIOTH U 11p.). B
MBUICBATBIX M MEIKUX Ieckax ¢ Kodddumuentom ¢umibrpanuun 0,5-2,0 M/cyT cnemyer
npelycMaTpuBaTh OJHOPACTBOPHYIO CHJIMKATU3allMI0 — MHBEKIMIO OJHOTO pacTBOpa
CUIMKaTa HaTpus ¢ A00aBKoil (ochopHON miIM KpeMHEPTOPHUCTO-BOJAOPOIHON KHUCIIOTHI.
Panuyc 3akpemyieHHOro cMoiu3alnuel Wi CUJIMKaTh3aluei MaccuBa (KOJIOHHBI) MECUaHBIX
TOPHBIX TIOPOJIaX COCTABIIAET, Kak mpaBuio, oT 0,3 10 1 m.

7.34 lomyckaetcs mpeaycMaTpuBaTh KOMOMHHMPOBAaHHOE NPUMEHEHHUE IEMEHTAIHH,
TJIMHUA3AIIH, CMOJIM3AlMY U CHIIMKATH3AIUH.

7.351Ipu OTCYTCTBUU CIHEUUANBHBIX JKCIEPUMEHTAIbHBIX JAHHBIX KPUTHUECKUN
rpagueHT Hamnopa |l B MHbEeKIIMOHHOM 3aBece JOoIMycKaeTcss MPUHUMATh COTJIACHO yKa3zaHU
CI123.13330 B 3aBMCMMOCTM OT THIIA BMEIIAIOIIETO 3aBECY HECKAJbHOI'O TPyHTa, a AJid
3aKpeIUISIEMBIX I[EMEHTAllMel CKalbHBIX W MOJIYCKAIBbHBIX MOPOAAaX — B 3aBHUCUMOCTH OT
BEJIMYMHBI YAENHbHOTO BOJOMOIVIONICHHUS B TMpeAeNax 3aBechl Ha3HAYaeMOW MPOEKTHOM
JIOKyMEHTAaIUEN.

7.36 Beibop paccTosiHus MeXAy CKBaXMHAMU (IIar CKBaXKUH M KOJHMYECTBO PSIOB)
WHBEKIIMOHHON 3aBEChl CJeIyeT MPOU3BOJUTH M3 YCIOBHUSI OOECICUEHHUsl €€ CIUIOUIHOCTU H
YCTAHOBJICHHOTO TPOEKTHOW JOKyMeHTauued koddduimenta ¢uibTpauu 3aBechl,
MPOEKTUPYEMOM B HECKAJbHBIX FOPHBIX MOPOAAX, U OMPEEIIEMbIM UCIBITAHHEM 00pa3IoB
3aKpeIICHHOTO TPYHTa MPH MPOBEACHHUM OIBITHBIX PAa0OT (MOJIEBBIX WM JaOOPAaTOPHBIX).
[Tpu ycTpolicTBe MHBEKIIMOHHON 3aBEChl B CKaJbHBIX MOpOJaxX KOA(P(UIMEHT (QHUIbTpauu
onpenensercs cornacHo CII 23.13330 B 3aBUCUMOCTH OT JOMYCTUMOM BEJIWYHHBI YJEITBHOTO
BOJIOTIOTJIOLEHUS Ha3HayaeMou MIPOEKTHOMN JIOKYMEHTAaIUEH. Tonmmuna
MPOTUBODUIBTPAITMOHHON 3aBeChl JOKHA O0ECleYyrBaTh HEMPEBBIIICHUE KPUTUYECKOTO
rpagueHTa Haropa, ONpeAesSonIero GIbTPAOHHYIO POYHOCTh CaMOil 3aBECHI.

OnTumanbHOe pacCTOSHUE MEXIY CKBOKMHAMH, KaK MPaBUIIO, CIEAYeT ONMpeAensiTh Ha
OCHOBaHUHU OMBITHBIX paboT. [Ipu OTCYTCTBUM OMNBITHBIX JaHHBIX PACCTOSHHUE MEXIY
CKBOKMHAMU JIOMYCKAETCsI OMPEAENSATh WCXOJs W3 BEIHUMHBI paguyca paclpoCTpaHEHHS
UHBEIHPYEMOTO pacTBOpa [y, BEIYUCISIEMOTro o (hopmyrie

(4)

IJIe in — PACXOJ] PACTBOPA, HATHETAEMOTO B CKBAKHHY, M /4;
t — IPOAOIKUTENHLHOCTh HATHETAHUS pAaCTBOPA B CKBAXKUHY, U;
Nin — TOMIIIMHA CITOS 3aKPETUIIEMOr0 TPYHTa, M;
0 — K03 (PULIMEHT HEPaBHOMEPHOCTH paCIpOCTPAaHEHHUs] TPEUIMH W TOp B TOPHOH
HOPOJE;
e — K03((HUIIUEHT TOPUCTOCTU TOPHBIX MOPOJ.
Pagunyc pacnpocTpaHeHUs MHBELIUPYEMOTO pacTBOpa, MOJMYUYEHHBIH 1Mo dopmye (4),
HE00XO0/IMMO YTOUHSATH MPH NMPOBEJCHUN ONBITHO-TIPOU3BOJICTBEHHBIX paboT.
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[Iar uHBEKTOPOB B psily HA3HAYAETCsl B 3aBUCUMOCTH OT pajuyca UHBEKIUH [in (4) U,
KaK [IPaBUJIO, CIIEAYeT IPUHUMATh PaBHbIM 1,73y, a paccTosiHUE MEXAY psAaaMu 1,5,

7.37 Ilpn 1pOEKTHUPOBAHWM HHBEKIIMOHHOM 3aBEChl CJlEIyeT YCTaHABJIMBATH CIOCOO
HarHeTaHus pacTBOpa (HUCXOIALIMM, BOCXOAAIINHI, OAHOBPEMEHHBIH), 04epPETHOCTh 3a0UBKU
(3amaBIMBaHUSI) WHBEKTOPOB WM OypeHMsl CKBaXXWH, pa3Mep 3axOoJKu (30HBI) TpH
HarHeTaHWU PAcTBOpPA, IOCIEJOBATEIILHOCTh MHBELUUPOBAHUS B PALy (B pslax) MO METOLY
1ocjae10BaTeNbHOro commkenus. CKBaXKHMHBI TEpBOM ouepeaM ciedyeT pacrosiaratb Ha
PACCTOSHUY, MCKIIIOYAIOIEM HMX T'MIPaBIMUYECKYIO CBSA3b IO IIOpaM M TPEUIMHAM TPYHTa B
npolecce HarHeTaHust pacTBopa (BbIOMBaHHME pacTBOpa B CMEXHbBIE HHBEKTOPHI WU
CKBRXHHbBI) U INPUHUMAEMOM, KaK IpaBWJIO, HE MEHEE YJIBOEHHOI'O PACCTOSHHS MEXIY
CKBaXMHAMU. B HEOJHOPOAHBIX IO IPOHMLIAEMOCTH TOPHBIX MOpoJax CiIod ¢ Oosbliel
IPOHMIIAEMOCTBIO  CIIEQYeT 3aKpeliTh B IepByHO ouepeldsb. llocienoBarenbHOCTb
UHBEKIMOHHBIX padOT MPU XUMHUYECKOM 3aKpEIUIEHMH OOBOJHEHHBIX IE€CYAHBIX I'PYHTOB
JIOJDKHA oOecreynBaTh rapaHTHPOBAHHOE BBITECHEHUE MOI3EMHBIX BOJ| U3 3aKPEILIIEMOro
o0beMa I'PYHTOBOTO MacCHBa HarHeTaeéMbIMM peareHTaMu. 3alleMJeHHE IOJ3EMHBIX BOJ B
3aKpeIruIieMOM MacCUBE HE JIOIyCKaeTCsl.

[Tpu ycTpoiicTBe 3aBechl B 3aKapCTOBAHHBIX CKAJIbHBIX IPYHTAX CJleIyeT MPOU3BOAMUTH
IpEBapUTENbHYI0 LEMEHTAlMI0 JUIsl JIOKAJIM3alMKM 3aKpeIuisieMoro Maccuba (co3gaHue
3alIMTHOrO Oapbepa) MPOTHB BbIXOJA pacTBOpa 3a KOHTYp MaccuBa. Harneranue pactBopa
clleflyeT IPOM3BOJUThH 4epe3 KaxkIyl0 CKBAXHMHY J0 «OTKaza». IIpoTHBOQMIBTpallMOHHBIE
CBOWMCTBA 3aBeChl IPOBEPSIIOTCA T'MIAPABIMYECKUM ONpoOOBaHHMEM, TI'e0(U3NYECKUMU
MeToAaMu 1 TpeOoBaHUsAMU 7.6.

Harneranue peareHTOB B TOpHBIE ITOPOJIbI IPH CUIMKATH3ALMK U CMOJIU3ALMH, a TAKKe
OpU LEMEHTAUuU KPYHMHOOOJIOMOYHBIX TIPYHTOB U TIPaBEIUCTBIX IE€CKOB, CIEIyeT
IPOM3BOIUTH IO/ HPUTPY3KOH, B KauyecTBe KOTOPOM HCHOJIb3YIOTCS 3allerarouiye Hal
00J1aCThI0 MHBEKLIUS TOPHBIE TOPO/Ibl MM CIIELUAIBHO YI0KEHHbIE OCTOHHBIE TTUTHI.

[Tpu ycTpoiicTBe MHBEKLIMOHHBIX 3aBEC CIIEAYET KOHTPOJIUPOBATh HAKJIOH HHBEKTOPOB
(CKBaXKUH), pa3Mephl 3aKpeIIieMOro MacCHBa TOPHBIX MOPOJI, CIUIOIIHOCTh, OJTHOPOTHOCTh
3aBeChl, MPOTUBOPMIBTPALMOHHBIE CBOMCTBA, a B HEOOXOAMMBIX CIydasX HPOYHOCTh
3aKpEIUIEHHOT0 TPyHTa (KOMII03UTa) 3aBECHI.

7.38 YcTpoiicTBO MHBEKIIMOHHBIX 3aBEC CielyeT MpeayCcMaTpUBaTh C IOBEPXHOCTH WIIN
U3 TOPHBIX BBIPaOOTOK.

7.39 HampaBnenue (yros HakjIoHa) CKBa)XXHMH CIIEAyeT 3ajlaBaTh C yU4ETOM IepecedeHus
HauOOJBIIEr0  4YWCia MOpeolNajaroliuX  BOJOMPOBOJAIIMX TPEHIMH M KOHTAaKTOB
HaIlJIJaCTOBaHUM.

7.40 Tnametpsl OypOBBIX CKBaXMH IpU BBIOpaHHOM crocobe OypeHus cleayer
Ha3HayaThb B COOTBETCTBUU C UX ITyOMHOM, COCTaBOM M CTPOEHHEM IPOXOIAMMBIX MOPOJ, a
TaKXKe C Y4eToM oOecreueHHs NpoIycka TpeOyeMbIX pacXoJOB BOJbl W HarHeTaeMbIX
pPacTBOPOB.

JlnaMeTphl CKBa)KUH JOMyCKaeTcs Ha3HavyatTh B npeaenax 42—-91 mwm, a npu 3anoaHeHuu
KPYIHBIX MOJIOCTEH U MyCTOT BA3KUMHU pacTBopamu — 91-110 mm.

7.41 B mecuaHbIX OpoOJax BMECTO OypeHMs CKBA)XMH JIOIYCKAETCs MpeaycMaTpHUBaTh
3a0uBKYy (3a7aBiuBaHue) NepHOPUPOBAHHBIX MHBEKTOPOB pPA3IMYHON KOHCTPYKIUH C
npefensHol Ti1youHoi morpyxenus ao 12-15w. [lorpyxeHue MHBEKTOPOB Ha OOJIBIIYIO
[IIyOMHY ciielyeT peaycMaTpuBaTh B IPOOYPEHHbIE CKBAKHUHBI.

7.42 TIpn NpOEKTUPOBAHUU MHBEKIIMOHHBIX 3aBEC COCTAaB M JIAaBJICHHE WHBELUPYEMbIX
pPacTBOPOB, pa3Mephl 3aKPEIICHHOM KOJIOHHBI (OLIEHKA MPOHUIIAEMOCTH TOPHBIX MOPOA), KaKk
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MpaBWJIO, CJEAyeT YCTaHaBIWBaTh MO JaHHBIM OMNBITHBIX paboT. Ilpu ux oTcyrcTBUM
JIOTIYCKAeTCsl yCTaHABJIMBaTh JaBJCHHE HA OCHOBAHWU JAaHHBIX BBIMOJIHEHHSI 3aBEC B
AQHAJIOTMYHBIX YCIOBUSIX.

B npoekTHOI JOKyMEHTalMK CleayeT MpeaycMaTpuBaTh HEOOXOAUMbIE MEPOMPHUATHS
JUISL TIPEIOTBPALIECHHUS] MPOPHIBOB HArHETAEMBIX PACTBOPOB Ha MOBEPXHOCTh 3€MIIM WU B
rOpHBIE BbIpaOOTKHU (cM. 7.37).

7.43 B 1poexkTHON JOKYyMEHTAallMu CielyeT MpeaycMaTpuBaTh OIEpaIMOHHBIH,
MIPUEMOYHBIN, BBIOOPOYHBIA U JIPYrUe BHUJIBI KOHTPOJIA 3a Ipoieccamu ycrpoiicta [1dD3, 3a
ee pa3MepaMu, CIUIOIIHOCTBIO U XapaKTepUCTUKaMU MaTepuaja Tejla 3aBEChl, KOTOpPbIE
HEO0OXOIMMO OCYHIECTBIIATh HEpa3pyllalomuMU (Te0pU3NYECKUMHU) METOAAMU, B COUETAaHUU
C BCKPBITHEM KOHTPOJbHBIX IIyphoB, BBIOypHBAaHHEM OOpa3lOB U3 3aKPEIUIEHHOTO
TPYHTOBOTO MaccHBa (KOMIIO3MTa) Tejla 3aBechl Uil JajbHEHILEro HUCCIeIOBaHUs B
71a00paTOPHBIX YCIOBHUSX, a TaK e 3a IMOJIO)KEHHEM YpPOBHS IMOJ3EMHBIX BOJ Iepea U 3a
3aBecOil Ha OCHOBAHUHU JaHHBIX HAOIIOACHUI 32 Mbe30METPHUUECKUMHU CKBKUHAMU (1. 7.6).

[IpoTuBOGUIBTPAIIMOHHBIE CBOWCTBA 3aKPEIUICHHBIX TAMIOHAKEM HECKAlbHBIX U
CKaJIbHBIX TOPHBIX MOPOJ MHBEKIIMOHHOM 3aBechl (KOd(DPUIIMEHT QUIbTpAINH), JOYCKACTCS
OTpeAeNaTh THUIPABIUYECKUM ONPOOOBAaHMEM dYepe3 KOHTPOJbHBIE CKBAXHHBI B
coorBerctBur ¢ CIT123.13330u ¢ yuetrom [16] mo ymenbHOMY BOJOIOIIIOMICHHIO Tea
3aBEChl, CUMTAsl 3aKPEIJICHHbI MaCCUB HECKAIbHBIX TOPHBIX MOPOJ CKAIbHBIMH TOPHBIMHU
MOPO/IAMHU.

JIbaonopoaHbie 3aBechl (OrpaskaeHus )

7.44 JIbnonopoHBIC 3aBECHI, BBIMOJIHAEMBIC MYTEM HCKYCCTBEHHOTO 3aMOpPaKHMBAHUS
TOPHBIX TOPOA, CJEIyeT MpPeayCMaTPUBATh JUIsl 3alllUThl TOA3EMHBIX (BEPTUKAIBHBIX,
TOPU30HTAIBHBIX W HAKJIOHHBIX) TOPHBIX BBIPAOOTOK B IEPHUOJ UX MPOXOIAKH B HECKATBHBIX
HEYCTOMYUBBIX U TPEUIMHOBATHIX CKABHBIX BOJOHOCHBIX TOPHBIX TOPOJIAX.

[Ipu HagnmexameM OOOCHOBAaHUM JIOMYCKaeTCs MpeAycMaTpUBaTh IMPUMEHEHHE
JIBAOTIOPOIHBIX 3aBEC VISl 3aIIUTHI OTKPBITHIX BEIPA0OOTOK Ha EPUOA pa3paboTKU.

7.45 I'paHuIbl TPUMEHUMOCTH 3aMOPaKUBAHUS TOPHBIX TMOPOJ CIEAYeT OMpeAesTh
pacueToM B 3aBHUCHMOCTH OT CKOPOCTH (uipTpanuu, TemmepaTypbl H CTENeHHU
MUHEPATU3alli1 TOI36MHBIX BOJ M TEXHOJIOTUU 3aMOpPaKMUBAHUSI.

7.46 JIbmonopo/iHbIe 3aBEChl JOJDKHBI OBITh MOJHOCTHIO 3aMKHYTBIMHU TIPU MPOXOJIKE
CTBOJIOB TMOJI3€MHBIX BBIPAOOTOK. [Jis 3aIIMTHI OTKPBITHIX BBHIPAOOTOK JIBIOMOPOIHBIE 3aBECHI
MOTYT OBITH 3aMKHYTHIE (17151 HEOOMBIINUX Pa3MEPOB KOTIOBAHOB), TMHEHHBIC U KOHTYPHBIE
HE3aMKHYThIE. 3aBeca JOJKHA 3arTyOJsThCS B YCTONYMBBIE BOJOYIOPHBIE TIOPOJIBI HE MEHEe
yeM Ha 3 M.

7.47 TonmuHy JbJOTIOPOIHON 3aBECHI CIIEAYET OMpPENesITh CTATUYECKUMU pacieTaMu B
3aBUCHMOCTH OT €€ Ha3HaueHHs, (JOPMBI U pa3MepoOB BRIPAOOTKHU B IJIaHE, TITYOUHBI, a TAKKE
MPOYHOCTHBIX XaPaKTEPUCTUK 3aMOPOKEHHBIX MOPOJI.

7.48 TemmepaTypy JIbJIOTIOPOTHON 3aBEChl U PACCTOSHUE MEXIY 3aMOPaKUBAIOIIUMU
CKBOKMHAMU CIIeAyeT yCTaHABIMBATh HAa OCHOBAHHH OMBITHBIX NaHHBIX. [Ipu OTCYTCTBUH
OTIBITHBIX JIAHHBIX JIOMYCKAETCSI IPUHUMATH:

CPEIHIOI TEeMIIEPaTypy JbJIOMOPOIHON 3aBechl — B mpeaenax 30—40 % temmeparypbl
XOJIOJIOHOCUTEIISI, IUPKYIUPYIOIIETO B 3aMOPAKUBAIOIINX KOJIOHKAX;

paccTosHUE MEXAy 3aMOPKUBAIOIIUMHU CKBRXMHAMU TPU  OAHOPSAHOM  HUX
pacmoioxeHuu — B npeaenax 1-1,5 M, Mexay psiiaMy Ipu MHOTOPSTHOM PACIONIOKEHUU — B
npenenax 2—3 M.
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7.49 MOIHOCTh XOJIOMWJIBHON YCTAaHOBKH CIIEAYET ONPEACIATh TEIUIOTEXHUYCCKHUMHU
pacyeTaMu B 3aBHCHUMOCTH OT IIPOEKTHOTO 00beMa JIbJIOTIOPOHOM 3aBECHI.

7.50 JInss  HaOmromeHWsT 3a MPOIECCOM  3aMOpPAXMBaHUS  CIEAYeT YCTpauBaTh
KOHTPOJIbHBIE CKBXHWHBI — THAPOTCOJIOTMYECKHE W TEePMOMETpUYecKue. B mpoekTHoi
JOKYMEHTAIMH CJIeIyeT MpeAyCMaTpUBaTh MPOTpaMMy MOHHTOPWHTA, BKIIOYAIOIIYIO B ceOs
MEPOTIPUATHS 10 KOHTPOJIIO 33 TEMIIEPAaTypol M YPOBHEM IOJ3EMHBIX BOJ, TEMIIEPATypOn
XOJIOJJOHOCUTEIISI, TEMIIEPaTypold TOPHBIX IOPOJ, a TAaKKe CIUIOIIHOCTBIO W TOJIIUHOU
JIbJIOTIOPOIHOM 3aBECHI U T.II.

7.51 Tlpy TIpOEKTUPOBAHHUU JILAOMOPOTHBIX 3aBEC KPOME HACTOSIIETO CBOJAA IPaBHUII
HeoOxoaumo cobmoaath TpedoBanus CIT 45.13330, CIT 69.13330 u yuutsiBats [17].

8 PeryaupoBaHue MOBEPXHOCTHOTO CTOKA, BOTOOTBO/

8.1 Ipu perynupoBaHUM MOBEPXHOCTHOTO CTOKA CIIEIYET MPETyCMaTPUBaTh:

OTBOJ BOJABI C KaphepHBIX M IO BO3MOXXHOCTH C IIAXTHBIX IIOJIEH BOJOTOKOB W
BOJIOEMOB;

OTpaXk/IEHUE KapbEPHBIX U MIAXTHBIX MOJIEH OT MOMa aHus B HUX BOJBI C MPHJIETAIOLICH
TEPPUTOPUH;

UCKJTIOUEHHE WM COKpAIleHHe HH(PHUIbTPAIIH TOBEPXHOCTHBIX BOJ B TOPHBIE TOPO/IBI
B 30HE BIIHSIHHUS BOJOIIOHM3UTEIBHBIX CUCTEM M BOJOOTIMBA U3 TOPHBIX BHIPAOOTOK, a TAKKE
OONBIINX CKOIUICHWH BOABI B TOHIKEHHBIX YYacTKax penbeda B Mpenesnax IaxTHBIX
(KapbepHBIX) MOJICH, B TOM YHCJIE B MYJIbJIaX CABIKEHHS 36MHOM MOBEPXHOCTH;

IUTAHUPOBKY TIOBEPXHOCTH TEPPUTOPUU MECTOPOXKICHHS C 3aCBIIIKOM 03€p, OBparos,
KapCTOBBIX BOPOHOK M APYIHX 3alaguH IJIsi MPEeIOTBPAICHHUS CKAIUIMBaHUSI aTMOC(HEPHBIX
OCaZKOB B €CTECTBCHHBIX BIQJHMHAX, YCTPOHCTBO Ha TIOBEPXHOCTH HEOOXOIUMOU
BOJIOCTOYHO-A0XKIEBOI CeTH €O cOpPOCOM MOXIEBBIX BOJX B BOAOTOKM 3a IpeAeIaMu
TEPPUTOPUN MECTOPOKICHUS;

IpefOTBpAllleHne pa3pymieHnss OOpToB Kapbepa (paspe3a) M HApyIICHHS B HEM
HOPMAJIbHOTO  BEJCHMS OKCIUTYaTallHOHHBIX Pa0OT MOBEPXHOCTHBIMH  BOJAaMHU W3
aTMOC(EPHBIX 0CAJKOB, BHIMAAOIINX HETIOCPEJACTBEHHO HA TUIOMIAIb OTKPHITONH BHIPAOOTKH,
MOTEPb TEXHOJIOTUIECKUX BOJ U JIP.

8.2 B mpoekTHOW MOKYMEHTAI[MH CHUCTEMBI PEryJlMpOBaHMs IMOBEPXHOCTHOTO CTOKa B
3aBHCUMOCTH OT MECTHBIX YCIIOBHH CJEIyeT NpeAyCMaTpHBaTh HAropHbIE KaHAaBBHI,
Orpa)kIarolfe 1amMObl, TUIOTHHBI, BOJOCTOKM W BOJ03a00pHI, CIIPSMIIEHHE U OTBOJ PEK B
HOBOE pYCJIO, MNPOTHBOGMIBTPAIMOHHYIO M30JALHUI0 pycel B Ipejienax MaxTHOTO
(KapbepHOTO) TIOJIS ¥ HA TIPHUJIETAIONIECH TEPPUTOPUH, a TAKIKE BOJOCTOKH, COPOCHBIC JTMHUU U
BOJIOCOOPHHUKH B OTKPBITHIX BBIPAOOTKAX, 00ECTIEYMBAIONINE COBMECTHO C MPOEKTUPYEMBIMU
MEPOTIPUATHSIMHU T10 3aIIUTE OT IMOJ3EMHBIX BOJ OXpaHy TOPHBIX BHIPAOOTOK OT BHE3AITHBIX
MIPOPBIBOB BOJIBI M HEAOMYCTHMBIX PUTOKOB M3 BOAHBIX OOBEKTOB M B TO K€ BPEMsI OXpaHy
BOJIHBIX OOBEKTOB, MMEIOIIUX HAPOTHOXO3SIMCTBEHHOE 3HAUEHHE, OT BPEIHOTO BIHMSHUS
TOPHBIX BBIPAOOTOK.

8.3 O0ecreueHHOCTh PACYETHBIX THAPOJIOTO-METEOPOIOTHICCKUX XaPaKTEPUCTUK IS
MIPOCKTHUPOBAHUS THIPOTEXHUIECKUX COOPYKEHUI CHCTEM 3aIllUTHI TOJKHA YCTAaHABIMBATHCS
OpraHM3anuel, yTBep)KAaoIIel TEXHNIECKOe 3a/1aHHeE.

8.4 OTKa3 OT 3alMTHI TIOJ3EMHBIX TOPHBIX BBEIPAOOTOK OT MOBEPXHOCTHBIX BOJ JIOJDKECH
ObITh 00OCHOBaH, B ToM uucie pasnenomM OBOC, pa3paboTaHHBIM B COCTaBe MPOEKTHOM
JOKYMEHTAIIHH.
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8.5 [Ipu mpoeKTUpOBaHUM JOXKIEBOW CETH B IPENeIax HArOPHBIX KaHaB KapbepHOTO
WIN IIaXTHOTO MOJISi MPUTOK JOXKIEBBIX BOJ CIEIAYET ONPEIENATh 110 METOIY IMpeeIbHbBIX
UHTEHCUBHOCTEH. [leproj; OJJHOKPATHOTO TPEBBINICHHUS PACUCTHOH WHTCHCHUBHOCTH OIS
CJIeZlyeT MPUHUMATh, KaK MPABWIO, PaBHBIM 5 rojam, JUisi 0c000 OTBETCTBEHHBIX O0OBEKTOB
WIA ONACHBIX B OTHOIICHWH YCTOHYMBOCTH OOPTOB BBHIPAOOTOK (B CilydasX CHEIHAIbHO
OTOBOPEHHBIX B 3aJIaHUM Ha MpoekTrpoBanue) — 10 rogam.

HaropHbie kaHaBBI CIIeyeT MPOSKTUPOBATh U3 pacueTa Ha MaKCUMAJIbHBIH MaBOIKOBBIN
pacxoj obecrieueHHOCThI0 5 Y.

KapbepHble BOZOCOOPHUKHM M HACOCHBIC CTAHIIMH CIIEAYET IMPOCKTUPOBATH UCXOIS U3
00IIero MPUTOKA K Kapbepy, ONMPENeNIeMOro 0 CYTOYHOMY CJIOK OCaJIKOB, C TIEPHOIOM €ro
OJTHOKPATHOTO TPEBBIIICHUS, KaK MPaBUIIO:

JUTSL KapbepHBIX BOJOCOOPHUKOB — 5 JieT,

J11 0c000 OTBETCTBEHHBIX OOBEKTOB (B CIIydasiX, CICIIMaIbHO OTOBOPEHHBIX B 3aJlaHUH
Ha IPOCKTUPOBAHME) — JJI KaphEPHBIX BO0COOpHUKOB — 10 Jter.

[Tomady HACOCHOHM YCTAaHOBKH KaphepHOI'O BOJOOTIIMBA CJICIYET ONPEACIATh MPOSKTOM
C YYETOM BpPEMECHHM OTKAYKd M3 BOJOCOOPHHUKOB (MM OOBEMOB IOATOIUICHHS) TIOCIE
OKOHYaHUsI PACYETHOTO JOMKIS.

8.6 Jlomyckaemble CKOPOCTH BOJIBI B BOJIOCTOKAX CIICAyeT Ha3HAa4aTh B 3aBUCIMOCTH OT
Martepuajia KOHCTPYKIIMH BOJOCTOKA TIpU  MaKCHMAaJIbHOM  IABOJKOBOM  pPacxoje
obecrne4eHHOCThI0 5 %0.

JIOTKM Ha OTKOCAax CIIEAYeT MPOCKTHPOBATh MPSIMOYTOJILHOTO, TPANEICHIAILHOTO WITH
MOJIYKPYTJIOTO CEUEHHUSI C KPEIICHHEM, HCKITIOYAIOIUM BO3MOXKHOCTh UX Pa3MbIBa JIMBHSIMH C
obecrne4eHHOCThIo 5 %0.

Kanagsl, ncnosb3yeMbie B Ka4eCTBE TPAHIICHHOTO JIPEHaXa, CICIyeT IPOSKTHPOBATH C
MOJIOTMMH OTKOCaMHM 0€3 KpEIUICHHs] WM C KPEIUICHHEM OTKOCOB BOOMPOHHIIAEMBIM
MatepHaioM (meppoprpoBaHHBIE XKeIe300€TOHHBIE IITUTHI, KAMEHHasi Ha0pocKa U T.I1.).

Ha kapbepHBIX Che3/1ax U CIYCKax CIEAyeT MpeaycMaTpuBaTh JOTKU-TIEPEXBATUUKH
cToka. MX creayer mnepekpblBaTh CTalIbHBIMM pELIETKaMM, JIOMYCKAIOIIUMHU IPOE3.]
TpaHCHOPTA.

8.7 Becb kapbepHbIIl CTOK JOJDKEH OBITh yJalleH 3a Mpenenbl Kapbepa (paspesa) ¢
MOMOIIBIO0 BOJOOTIUBA (cM. pa3zaen 6). Eciu ycnoBus penbeda mo3BossitoT, KapbepHbI CTOK
WJIN YaCTh €r0 CJIEAYyeT OTBOJAUTH CAMOTEKOM K MecTaM cOpoca pyITHUYHBIX BO/I.

8.8 BHekapbepHble U BHEIIAXTHbIE BOJOOTBOJSIIME YCTPOWCTBA JOIYCKaeTcs
BBITOJIHATH B BUJIE OTKPBITHIX KaHaB, JIOTKOB, OE3HAMOPHBIX M HATIOPHBIX TPYOOIIPOBOIOB.

[Ipy npoeKkTUpOBaHMM BHEKAPHEPHBIX M BHEIIAXTHBIX BOJOOTBOJSIIMX YCTPOMCTB
ClIeAlyeT MpeaycMaTpuBaTh MEPONIPUATHS sl IPEJOTBPALICHUS MOANUTKU MOA3EMHBIX BOJ B
npejenax 30HbI BIUSHUS BOAONOHU3UTENBHBIX cUCTeM. IIpu HEBO3MOKHOCTH BBITIOJIHEHUS
yKa3aHHbIX ~ MEpOIpPHUATHH  TMpPH  pacyeTe  BOJONOHM)KEHHS  CIEIyeT  yYUTHIBATh
JIOTIOJTHUTEIBbHBIN MPUTOK MOJI3EMHBIX BOJ], 00YCIOBICHHBIH MOIMTUTKOM.

8.9 lns mpenoTBpalleHuss 3aMep3aHusl BOJbI B TPyOOINpPOBOJaX M HAcocax B 3UMHUHN
Hepuo/l CIeAyeT MpeayCMaTpUBaTh:

YKIJIQJKy CaMOTEYHBIX TpyOOnpoBoi0B ¢ ykioHOM He MeHee 0,005, a mpu ATUTENbHBIX
nepepsiBax B padore — ¢ ykinonom 0,05-0,02;

YCTAaHOBKY BEHTHJICH WIJIM 3a/IBUXKEK JUIS BBITYCKA BOJBI B HU3KMX MECTaX HAMOPHBIX
TPYOOIIPOBOJIOB;

YCTaHOBKY HAaCOCHBIX arperaTroB B OTAIJIMBAEMBIX TOMEIIEHUSIX.
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JlononHuTeIbHbIE MEPONPUATHS IO MPEIOXPAHEHUIO TPYOOIPOBOIOB OT MPOMEP3aHUS
clenyeT MpeaycMaTpUBaTh B COOTBETCTBUU C [ 14] U TEMIOTEXHUYECKUMH pacyeTaMu.

8.10 [Ipu cOpoce MIAXTHBIX U KapbepHBIX BOJ HAa MOBEPXHOCTh 3€MJIM, B OBpAaru,
BOJIOTOKH, BOJIOEMbI, a Takke€ B BOJOIOIJIOLIAIONINE CJIOU HEoOXOIuMO COOI0IaTh
TpeboBaHus pasnena 9.

9 Oxpana okpy:xkalouieii cpeibl 1 MEPONPUATHSA /1JIsl €€ OCYLeCTBJICHUS

9.11lpu mnpOEKTUPOBAHMHM CHCTEM 3aIIUTHl CIEAYeT MpEeaycMaTpUBaTh OXpaHy
OKpY>Karollel NPUPOJHON CPEIbl IIyTEM:

BbIOOpPA MPOEKTHBIX PELIEHUM CUCTEM 3alUThl U KOHCTPYKTUBHBIX PEIICHUHN 3alIUTHBIX
COOPYXEHHH M YCTPOHCTB, HpPHU KOTOPHIX OOECIEYMBACTCS HAWMEHBIIUH yiepd u3-3a
VCTOLIEHUS U 3arpsi3HEHUs MMOA3EMHBIX BOJ, 3aIPA3HEHMS], 3aCOPEHUS, HApYILIEHUs peXKUMaA U
pa3MbiBa OEperoB MOBEPXHOCTHBIX BOJHBIX OOBEKTOB, pa3MblBA W OSPO3HU TIOYB,
3a0071aUMBaHysl TEPPUTOPHH, CABIDKEHUS M JaedopMalMd TOPHBIX IMOPOX W 3EMHOHU
MOBEPXHOCTHU, OCAJIOK U JIehopMaIuii COOPY>KEHUN Ha MPUIICTAIOIIECH TEPPUTOPHUH;

BBIIIOJIHEHUSI MEPOIPUATHMA, a TaKKe HCIIOIb30BAHUS COOPYKEHUH U YCTPOMCTB,
IIPOEKTUPYEMBIX CIIELMAIIBHO JUIsl 3TOM LENH;

PaLMOHATILHOTO BOCIIOJIHEHUSI IPUUUHSAEMOT0 yiepoa.

Mephbl 10 OXpaHe U 3aluTe TOJ3eMHBIX BOJI 000CHOBBIBatOTCs paszaenom 8 «llepedeHn
MEPONPUITHI 10 OXpaHe OKpYXKAIOUIEH cpeibl», pa3padaThiBAEMbIM B COCTAaBE IMPOEKTHOMN
JIOKyMEHTALUH.

9.2lpu mnPOEKTHPOBAHUH TIOFTAMHOTO BBOJA B JICHCTBHE BOJOMOHU3HUTEIBHBIX
YCTPOMCTB HE CIEAYET JAOIYCKaTh ONEPEKAIOIIETO PA3BUTHS BOJONOHU3UTEIBHBIX CUCTEM U
MOHWKEHUSI YPOBHEH MOJA3EMHBIX BOJI B OoJibIlIel Mepe, ueM npeaycMoTpeno 4.14 u 4.19.

HeobOxonumo, kak mpaBuio, Aud@epeHunpoBaTb OTKauKy M BOJOOTBOJ YUCTOH M
IpS3HONM BOJBI U MpEAyCMaTpUBaTh MOJHOE WM YACTUYHOE MCIOJB30BAHHWE OTKAYMBAEMBIX
BOJI JUIsSl BOJJOCHA0XKEHHU S, CEIbCKOXO03MCTBEHHBIX 1IeJIel U IPYIUX BUJOB BOJONOIb30BAHUS.

9.3IIpu mnpoekTupoBaHUM cOpoca BOJBI, OTKAUYMBAEMON W3 BOJOMOHU3HUTEIBHBIX
YCTPOWCTB M TOPHBIX BBIPAOOTOK, a TakK€ BOJ OTBOJUMBIX CaMOTEKOM, HEOOXOAMMO
cobmonath TpeboBanus denepanbHbIX 3akoHOB Poccuiickoit deneparuu: [2], [3], [10], [11]
U IIPUHATHIX B UX pPa3BUTHE HOPMATHBHO-TIPABOBBIX aKTOB.

Mecto cOpoca pyIHUYHBIX M TOBEPXHOCTHBIX BOJl JOJDKHO OBITH COIJVIACOBAHO C
3aMHTEPECOBAHHBIMM  OpraHu3auusMu. Mecto cOpoca, UCKIOYash BOJHBIE OOBEKTHI,
PEKOMEHIyeTCs IpeayCcMaTpUBaTh BHE 30HBl  pacIpOCTPaHEHUs JEIPeECCUn
BOJIONIOHU3UTENIBHBIX YCTPOUCTB.

COpoc BOJbI, OTKaUMBAEMOM M3 BOJOIOHU3UTENBHBIX YCTPOICTB M TOPHBIX BBIPAOOTOK,
Ha IIOBEPXHOCTh 3€MJIM, KaK IIPABUJIO, HE TOITYCKAETCS.

Jlomyckaetcst mpenycMaTpuBaTh cOpOC BOJbI Ha HEHUCHOJIb3yEeMbIE 3€MJIM, €CIH IMpHU
TOM HCKJIIOYAIOTCS BO3MOXKHOCTH TMOMAJaHWsi MX B BOJHBbIE OOBEKTHI, 3arpsi3HEHUE
MOJI3EMHBIX BOJ, 9PO3Msl IOYBBI, 3a00JauMBaHWE MECTHOCTH W Jpyrue BHUJIBI yiepOa
OKpY>Karollel MpUPOTHON Cpee.

[Ipu oTBOZIE MOJ3EMHBIX U MOBEPXHOCTHBIX BOJ CJIEAYEeT HCKIIOYaTh MOATOIUICHHE
COOpY)KEHUH, o00pa3oBaHuWE ONOJ3HEW, pa3MbIB TIpyHTa. BoJoBbIyckH — ciemyeT
MIPOEKTUPOBATH B cOOTBETCTBUU ¢ TpeboBanusmu CIT 32.13330.
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[Tpu mpoekTupoBaHuu cOpoca PYAHUUHBIX BOJ B MOBEPXHOCTHBIE BOJHBIE OOBEKTHI U
OBpard HeoOXoIuMMO Takke cobmonate TpeboBanusi denepanbHoro 3akoHa Poccuiickoit
Oenepannn [8], CanlluH 2.1.5.980

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

[Tpu mpoekTupoBaHuM cOpoca PyAHUYHBIX BOJl B MOPA HEOOXOIMMO TaKkKe COOMI0AaTh
TpeboBanus denepanpHoro 3akona [9], CanlluH 2.1.5.2582.

[Ipu mnpoexTupoBaHuH cOpoca MOBEPXHOCTHBIX M PYJHUYHBIX BOJl, B COCTaBe
MPOEKTHOM JOKYMEHTAIMsl Ha OCHOBaHWM mnoctaHoBjeHus [IpaButensctBa PO [12] momkeH
ObITH pazpadoTtan pazaen OBOC (orieHka BO3ICHCTBUS HA OKPYXKAIOIIYIO CPEIY).

[IpoexkTHass MOKyMEHTAIMsl MOJJICKUT HKOJOIMYECKON OJKCHEepTH3e HAa OCHOBAHHUHU
®denepanbHOro 3akoHa [4].

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

yka3zaHHele B 9.3, HE0OXOAMMO NpeayCMaTpHUBATh COOTBETCTBYIOIIME MEPOIPHUSATHS,
HAIpaBlIEHHBIE HAa MPEAOTBpAIllCHUE 3arps3HEHHs] BOJHBIX OOBEKTOB OT B3BEIICHHBIX U
PacTBOPEHHBIX BEILIECTB, COACPKAIIUXCS B PYTHUYHBIX BOJAX.

9.5 JInst cHMKEHHST KOHIICHTPAIMU B3BEIICHHBIX BEIIECTB CIEAYeT MpeaycMaTpUBaTh
OTCTaWBaHWE pPYJHUYHBIX BOJ B OTCTOMHMKax. BMeCTUMOCTh OTCTOWHUKA CIEAyeT
OTIPECIIATh C y4ETOM 00beMa OTKAUYMBAEMBIX PYJHUYHBIX BOJ, TPeOyeMOro BpEMEHH OTCTOS
U HOpMaTHBa JIOMYCKaeMOro cOpoca OCBETJICHHBIX BOJ B BOJHBINH OOBEKT, YTBEPKICHHOTO
rOCyJIapCTBEHHON JKCIEepPTU30M. YciaoBus cOpoca OCBETIEHHBIX BOJ B BOJHBINM OOBEKT
HeoOxoauMo onpenensth B coorBercTBuu ¢ 9.3, CII 32.13330 u ¢ yuetom [15]. Bpems otcros
PYAHUYHBIX BOJ JJSl JOCTHXKEHHUS HEOOXOIMMOTO CHUKEHHS KOHIEHTPAllMU B3BEUICHHBIX
BEIIECTB CJIEAYET OMPEeIiATh, KaK MPaBUIIO, OMBITHBIM ITyTEM.

9.6 Inst  CcHWKEHHS  KOHILIGHTpAllMM  3arps3HSIONIMX  BEHIECTB  HEOOXOAMMO
npelycMaTpuBaTh MPUMEHEHUE COOTBETCTBYIOMIMX (DU3UKO-XMMHUYECKUX M OHMOJIOTHMUYECKUX
METO/I0B OUUCTKHU PYIHUYHBIX BoA. B mo6oM ciydae gosmkHbl coOmonathest HopMbl o [TJIK
B Pacue€THOM CTBOpE IpU cOpoce B BOAHBIN OOBEKT.

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

B otTmenbHBIX ciydasx, IO COTJIaCOBAHHUIO C OpraHaMH [0 PEryJupOBaHHUIO
UCTIOJBb30BaHUSI M OXpaHE BOJ|, JOIMYCKAaeTCs MPOEKTUPOBATh YCTPOWCTBO HAKOMUTEIS-
peryisatopa co cOpocoM M3 Hero (MpH pacyeTHbIX HOPMATHUBAX JOMYCTHMBIX COpPOCOB)
MUHEPATU30BaHHBIX BOJ B BOJOTOKM BO BpeMs MaBOAKAa MpPH YCIOBUU COOIIOICHUS
YCTaHOBJICHHBIX HOPM TpenenbHOo aonmycTumbix koHmeHtparuii (1K) BemecTB B Boae
BOJIHBIX 0OBEKTOB B pacuyeTHOM cTBope B cooTBeTcTBUU ¢ CanlluH 2.1.5.980.

PacyeTHble HOpMATHBBI JOMYCTHMBIX COPOCOB JOJDKHBI MPONTH TOCYAApCTBEHHYIO
HKCIEPTH3Y.

9.7 PacnionoxeHHble BOJU3M TOPHBIX BBIPAOOTOK OECCTOYHbIE BHAJAWHBI (TOHMKEHHS)
WIM HEOOJbIINE 03epa, He MEIOIINE PEKPEallMOHHOr0, PHIO0X03IHCTBEHHOTO HIIM APYroro
HapOJIHOXO3SMCTBEHHOTO 3HAYEHHUs, MOTYT OBITh HCIIOJIb30BaHbl B KAaueCTBE HAKOMHUTEJEH-
PEryIsSTOPOB WM HAKOMUTENICH-UCTIApUTENe TpU MPEAOCTaBICHHH JTHUX OOBEKTOB B
000Cco0IeHHOE TI0NIb30BaHNEe HAa OCHOBaHUU DeiepanbHBIX 3aKOHOB [2], [3] ¥ IPUHATHIX B UX
pa3BUTHE HOPMATHUBHO-TIPABOBBIX akTax. KapcToBble BOPOHKM WM MYJIBJABI OCETAaHUS HE
JIOITyCKAeTCsl MCIOJIb30BaTh B KAauyeCTBE HAKOMHUTENECH-pEeryiIsiTopoB M HaKONUTENeH-
UCIIApUTENIEH.
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9.8 [Ipy NPOEKTUPOBAHUU HAKOMUTEICH-PETYIATOPOB M HAKOMHUTEIICH-UCTIapUTEeei
JIOJDKHBI OBITh MPETYCMOTPEHBI MEpONPHATHS, MCKIIOYAIOIUE BO3MOXKHOCTh 3arps3HEHUs
HOJ3EMHBIX BOJ: YCTPOHCTBO INPOTUBO(MMIBTPALIMOHHBIX 3aBEC, IKPAHOB, ApeHaxel u ap. B
IPOEKTHOM JOKYMEHTAllMM HEOOXOIMMO HpPEedyCMaTpUBaTh YCTPOHCTBO HAOIHOAATENbHBIX
CKBAJKUH U NPOrpaMMy MOHHUTOPHUHTA.

HaOnronarenbHble CKBaXKMHBI, B 3aBUCHUMOCTH OT THAPOr€OJIOIMYECKHX YCIIOBUIA,
HEOOXOMMO pa3MellaTh 0 KOHTYPY HAKONMTENIEeW JUIsl KOHTPOJsSL YpPOBHS U CTENEHU
3arps3HEHUS TOA3EMHBIX BOJ IIPH BO3MOXHBIX TEXHOTCHHBIX YTE€UKaX H3 APEHAXHBIX
CHCTEM, HapyILIEHUH LEIOCTHOCTH IPOTUBO(MUIBTPALIMOHHBIX KOHCTPYKLUHI U T.II.

HaOnronarenbHble CKBa)XHMHBI HEOOXOIMMO pa3MellaTh TakUM 00pa3oM, uTOOBI
HauOoJiee MOJIHO OXapaKTepu30BaTh MOA3EMHbIE BOJABI M0 U3y4aeMOMY KOHTYpPY B IIpolecce
JKCILTyaTallui COOPYKEHHUS.

ITpu n3yueHun HECKOIBKUX BOJLOHOCHBIX TOPU30HTOB, HA KOTOPBIE BO3MOXKHO BIIMSHHE
3arps3HeHust  (ompenensercss IMPOEKTHOM JOoKyMeHTauuei), Heo0XOoAMMO 00ecredyuThb
[IOJly4EHUE JaHHBIX O MOA3EMHBIX BOJaX II0 KaXJAOMy BOJOHOCHOMY T'OpPU3OHTY.
MOHUTOPUHI  HEOOXOIUMO  HAuuMHATh JO  YCTpOMcTBa  MPOTUBOGMIBTPALMOHHBIX
meponpustuid. Ilo pesynbraram aHanM3a JaHHBIX MOHUTOPUHIA INPOM3BOAMTCS OLIEHKA
0O0IIero COCTOSIHUS YPOBHEH MO/A3EMHBIX BOJ|, HAUMHAsl OT UX €CTECTBEHHOI'O MOJIOXKEHUS J10
Hayaja CTPOUTENBCTBA, a TAaKXe B IIPOLIECCE OKCILTyaTallud COOPYXKEHMs, BO3MOKHO
OIPEICIICHNE MECTa YTEUKH BOJ 3arpsA3HSIONIMX BOJOHOCHBIE TOPU3OHTHI, YTO II03BOJISET
IIPUHSTH MEPBI 10 YCTPAHEHUIO YTEUKH.

9.9B npoekTHOM [OKyMEHTaluu CcJlenyeT MpeaycMaTpuBaTh cOOp, yJaleHue Hu
00e3BpeKMBaHNE PYAHUYHBIX BOJ, COJAEPKALINX PAJHOAKTUBHBIC BEIIECTBA B COOTBETCTBUU C
JNEHCTBYIOIMMY HOpMaMM paJuallMOHHOM O€30MacHOCTH M CAHMTApHBIMHU IPaBUIAMU
paboThl € pPAaJUOAKTUBHBIMU BEIECTBAMU M JIPYTUMH MCTOYHUKAMHM HOHMU3MPYIOLINX
U3JIy4ECHUH.

COpoc pyaHMUYHBIX BOJ, COJEpXAllUX paJMOAKTHBHbIC BEIECTBA, HA MOBEPXHOCThb
3eMJIM, B BOJIHBbIE OOBEKTHI, HCHOJb3yEeMbIE MJSI XO3SHCTBEHHO-NIUTHEBBIX, KYJIBTYpPHO-
OBITOBBIX M phIOOXO035IMICTBEHHBIX 11€Iel U B BOJOHOCHBIE CIIOM HE JIOIyCKaeTCsl.

9.10 B mpoekTHOW MJOKyMEHTAalluK JOJDKHBI OBITh MPEAyCMOTpPEHBI YCTpOWCTBA M
MEpONpHUATHS JJI TPEJOXpPAHEHUs] IMOYB M OeperoB BOJHBIX OOBEKTOB OT pa3MbIBa
OTKa4YMBAEMbIMH BOJAMHU.

9.11 YcnoBust cOpoca pyIHUYHBIX BOJI YKa3bIBalOTCS B Pa3pelIeHUU Ha CIIEUAIbHOE
BOJIOIOJIb30BAHKE, BBIIABAEMOM OpPraHaMU 10 PErYJIMPOBAHUIO UCIIOJIb30BAHUSA U OXPAHE BOJ
IpU OTBOJE IUIOIIAAKHA JJII CTPOMTENBCTBA TOPHOTO MPEANPUATUS B COOTBETCTBUHU C
®enepabHBIMU 3aKOHaMH [2], [3] ¥ NPUHATBIMM B UX Pa3BUTHE HOPMATHBHO-IIPABOBBIMU
aKTaMH.

9.12 I[To naHHBIM OLIEHKM KayecTBa OTKAYMBAEMbIX BOJ B MPOEKTHOW JOKyMEHTAllUU
cllelyeT IPUHUMATh PELIEHUS 110 U3BJICUEHHIO U3 HUX MTOJIE3HBIX KOMIIOHEHTOB.

9.13 IIpn mpOEKTUPOBAHUM MTPOTUBOPMIBTPALIMOHHBIX YCTPOWCTB M MEPONPHUITUN
ClleflyeT Y4YuThIBaTh, YTO B 30HE JEHCTBHS BOJ03a00pPOB XO3SHCTBEHHO-IIUTHEBOTO
BOJIOCHAOKEHUsI HE JIOMYCKAeTCs MHBEKIUS B BOJOHOCHBIE CJIOM PACTBOPUMBIX B BOJE
BELIECTB.

9.14 B 30He BAMSAHHUA BOJOIOHM3UTEIBHBIX CHCTEM HEOOXOAMMO YYMUTHIBATH
BO3MOXKHOE OCE/IaHUE 3€MHOI MOBEPXHOCTH, Ae(OopMaIli U CIBUKEHUS TOPHBIX MOPOA U
OTIpeNieNATh JONOIHUTENbHbIE MTepeMeIeHUs (PYHIaMEHTOB COOPYKEHUH.
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9.15 Pacyer ocemaHuss 3EMHOW TIOBEPXHOCTH B OCHOBAaHHHM COOPY)XCHUH TpH
OKUIAEMOM TIOHW)KCHUH YPOBHS TOA3EMHBIX BOJ CJEIyeT MPOU3BOJUTH CyMMHpPOBaHHEM
negopManuii OTACTBHBIX CIIOEB.

9.16 IIpu CIIOKHBIX WH)KEHEPHO-TCOJIOTMYCCKUX YCIOBUSX IUIOMIAJIKA CTPOUTEIHCTBA
JUIL  ONpENEeNICHUs OcelaHusi, nedopMallMd W CHBWXKCHHS TOJIIM TOPHBIX TOPOJ
PEKOMEHJIyeTCS TPUMEHSTh YHCICHHOE MOJICIIMPOBAaHUE WM HWH)XXCHEPHO-PACUCTHBIE
POTPaMMBI U IPOTPAMMHBIE KOMILIEKCHI.

9.17 Ilpn TpPOEKTUPOBAaHUHM BOJOMOHU3HUTENBHBIX CHCTEM HEOOXOJMMO YYHUTHIBATH
BO3MOXXHOCTh BO3HHKHOBEHUSI WJIM aKTUBU3AIMM KapCTOBBIX M KapcTOBO-cy(h(o3nOHHBIX
IPOIIECCOB U Pa3pBIXJICHUS] TPYHTOB B OCHOBAaHHH 3JIAHUH U COOPYKEHUH, OCOOCHHO €CIin
BEPXHSS YaCTh IPYHTOBOW TOJIIIM CJIOKEHA TECKaMU. B TIPOEKTHO# TOKyMEHTAIlUU CIIEayeT
IPeyCMaTPUBATh COOTBETCTBYIONIME MEPOTIPUSTHSI 110 3aIUTE OCHOBAHHUH CYIIECTBYIOIIUX U
IPOCKTHUPYEMBIX COOPYXECHUHU (IIITYHTOBBIC OTPAKICHHS, KOJBMATAIMIO TOPHBIX IOPOJI,
[EMCHTAIIHIO | JIP.).

0.18Ilpy  HEBO3MOXXHOCTH  3aKJIaAKWU TOPHBIMH  IOPOJaMH  OTpabOTaHHOTO
NPOCTPaAHCTBa Kapbepa (pa3pesa) JOoMyCcKaeTcsl IPeAyCMaTPUBATh €0 PEKYIbTHBALUIO ITyTeM
NEPEyCTPOMCTBA B BOJOEM JUUIsl PA3JIMYHBIX BUJIOB BOJIOTIOB30BAHUSI.
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Ipuiao:xkenune A
(pexoMeHayemMoe)

Pacuer BOZONOHU3UTEIBHBIX (IPEHAKHBIX) CHCTEM

O0mue ykazaHus

A.1 JIns pacdera BOJOIIOHIKEHHUS HEOOXOMMO CXEMaTU3HPOBATh MPUPOIHBIC YCIOBUS
U BOJONOHU3UTENBHYIO CHUCTeMy. TOJIia TOpHBIX MOpOJ pa3OMBaeTcs Ha YCIOBHO-
OJIHOPOJHbBIE BOJOHOCHBIE U BOJOYIIOPHbIE (WM YCIIOBHO-BOJOYIOPHBIE) Cilou. BogoHOCHbII
CIIOM MOXKET OBITh NPUHAT HEOTPAHWYCHHBIM WM OTPAHUYEHHBIM (TIOJIHOCTBIO WIIU
YaCTUYHO) KOHTYPOM IUTAaHMS UM BOJOHEIPOHUIIAEMBIM KOHTYpoM. IIuTaHue BOJOHOCHBIX
CJI0EB TPUHUMAETCS 3a CYeT IIPUTOKA IIOJ3EMHBIX BOJ M3 BOJOEMa WM BOAOTOKA,
UHOQWIBTPALUU aTMOC(HEPHBIX OCAIKOB, IMEPETEKaHUS W3 OJHOTO BOJOHOCHOTO CIIOSI B
JIPYTOM.

BopononusurenbHble CUCTEMBI CXEMATU3UPYIOTCS IO d3TalaM HUX pPa3BUTHS U
IPUBOJATCS, KaK MIPABWIIO, K OJJHOW U3 CIEIYIOIIMX CXEM: KOJIbLIEBOM, HETIOIHO-KOJIbIIEBOM,
JMHENHON WM rPpyNIoBOy (He NPUBOJUMON K CXeMe Kpyra WM MPSMOU JIUHUM).

A.2 PacueTsl  BOJONOHWKEHHS  TMPOU3BOAATCA  JUIS  YCTaHOBHBIIETOCS |
HEYCTAaHOBHBILETOCSI PEKUMOB (uibTpanuu. 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
pPEeXXUMY BBIIOJIHSIOTCSA JUISl MEpHOJa C Hadaja OTKAayK{d 10 MOMEHTA, COOTBETCTBYIOILLEIO
HACTYIUICHUIO YCTaHOBUBIIEIOCA pPEXHMMa, OIPENEIIEMOrO0 B 3aBUCUMOCTH OT YCIIOBHU
MUTaHUS BOJIOHOCHBIX CJIOEB.

B 3aKpbIThIX BOJOHOCHBIX CJOSIX, HE MMEIOIIMUX MHUTAHUSA, pacuyeT BEAETCS TOJIBKO IO
HEYCTaHOBUBILEMYCS PEXKUMY.

A.300mmii TOpSANOK  pacyeTa  BOJOMOHM3HUTENBHON  (IPEHaXHOH)  CHUCTEMBI
CIEIYIOIIUI:

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

MIPOU3BOJUTCS pacyeT MPUTOKA K BOJOIIOHU3UTENBHON (IPEHAKHOI) CHUCTEME;

ONpEAENAOTCS TapaMeTpbl BOJOMOHU3UTEIBHOW CHCTEMbI (YMCIO CKBaXHH, HX
riyOvHa, MPOU3BOJIUTENBHOCTh, AMAMETP, MOJOKEHUE IUHAMHYECKUX YpOBHEH BOIBI B
CKBA)KMHAX, IUAMETpP U MPOIYCKHAsl CIOCOOHOCTh TPYOUaThIX JpEeHa)Kel, mapaMeTpbl Jpyrux
BOJIONIOHU3UTENIbHBIX YCTPOMCTB), UCXO/S U3 OOILEro MPUTOKA ONpPENESIOTCS OpPAWHATHI U
MPOU3BOJUTCS OCTPOEHUE JIEMTPECCUOHHBIX TOBEPXHOCTEH MOJ3EMHOT0 MOTOKA;

nonoupaercs o00py1I0BaHUE U PACCUUTHIBAIOTCS] BOJOOTBOAIIUE YCTPOIICTBA.

A.4 TIpuToK MOA3€MHBIX BOJA K BOJOINOHU3UTEIBHON cUCTEME ClIeAyeT ONpEeleisTh B
3aBHCHUMOCTH OT TpeOyeMOoro MOHMKEHHUS YPOBHS MOJ3EMHBIX BOJ B PAcUETHOHW TOUKE IO

dbopmye:

_khs Al
Q=5 (A.1)

JlomyckaeTcst MPH COOTBETCTBYIOIIEM O00OCHOBaHWHU BMecTO BeianuuH h u k BBOANUTH B
dopmynny (A.1) BeamuuHy BomompoBoaumoctu  Kh, M3/CyT, 3HAYEHUE KOTOpPOH
HEIMOCPEICTBEHHO OMPEIEIAETCS M0 Pe3yabTaTaM OTMBITHBIX OTKAYeK.
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A5 O6H_[I/Ie IIPUTOKH IMOA3EMHBIX BOJ K BOJOIOHU3HUTCIBHBIM CHUCTEMAaM U T'OPHBIM
BBIpa6OTKaM OIMPECACIIIIOTCA KaK CyMMa IIPUTOKOB H3 KaXJOro BOAOHOCHOI'O CJI04d,
APECHUPYEMOT'O BOHOHOHHSHTCHBHOﬁ CHCTEMOH HJIH HETIOCPEACTBCHHO BBIpa6OTKaMI/I.

Omnpenenenne NPUTOKA MPU YCTAHOBUBIIEMCS pe:kuMe (PuiibTpanuu

A.6 ITpu ompenenenun mo ¢opmyne (A.l) mpuTOKa MOA3EMHBIX BOJA K KOJIBIICBBIM,
HETIOJTHOKOJIBIICBBIM M JIMHEHHBIM BOJIONIOHMU3HUTENBHBIM CHCTEMaM, a TaKXe TOPHBIM
BbIpAa0OTKAM TIPU OTCYTCTBUHM WJIM HAJIMYUH MPOTUBOPMILTPALMOHHON 3aBechl 3HaueHue @
CJICAYeT BBIYUCIATH 10 popmynam taduuisl A.l [punoxenus A.

Taonuma A.l

Pacyernas cxema Pacuertnas ¢popmyna
Cxema 1 Iy
iy I In—*-
iyt X
7 Y, Komb1ieas cucrema O=—"5
5“ ‘ 271
Xes .| A r
vl fa }| rin —Xd
" |HemomHOKoNbLEBas cucteMa & = cs
CosepiueHHast WIH 27l
HECOBCPIICHHAS  KOHTYPHAA [Tpy  pacrosoKeHWH pPacuyeTHOW TOYKM HA KOHTYPE WM B LEHTPE
cucreMa. [IpuTox B|CHCTEMBI X = I
3aBUCUMOCTH OT TOHIKEHHS
B 3aJaHHOM TOYKE MpHU
0Oe3HanopHON WM HATIOPHOM
(unpTpanuu
Cxema 2 O g — Xes
» FX 0 _‘ - I
e S_‘f
J Wxcs| 5
b F’h —3 1d
CoBepiueHHas wIn
HECOBEpLICHHAs] JIMHEeHHas
cucrema. [IpuTtok B
3aBUCUMOCTH OT TIOHMKEHHS
B 3aJaHHOM TOYKE NpHU
0Oe3HanoOpHOW WM HATIOPHOM
(unbTpanuu
Cxema 3 Iy h . 8r
i . . In - —In—
e == o r+ r
D KosbleBoii apeHax D= h
'\/ th Y_‘ ¥y 27'C
In_"d h | 8r
KonsneBoit  gpeHax B n r+ +E ' r
KPOBJIE BOJOHOCHOTO CJ10s1,| HemomHokonbLeBoi apenax o= h
COJIep)Kalllero  HaINOpHBIE l;
BOJBL. IIpurox B
3aBHUCUMOCTH OT TJIyOHHBI
3aJI05KEHUSA JpeHaxa,
paBHOI1 S
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IIpoodonacenue mabauyor A.1

PacuyeTHas cxema

Pacuernas hopmyna

KPOBJIE CJIOS, COAEpKaILEero
HarmopHele Boabl. Ilputok B
3aBUCUMOCTH OT TJIyOWHBI

CxeMav4, - In_fd_, Y180
S/TSi = 4B n KosnblieBoii xpeHaxk D= r+y, o rn
R ke /l_: 21
— (T4 Yip80y,
Komsueso o HenonHokobIIeBON ApeHaX o= r+y, m rh
HECOBEPIICHHBIH APCHAX B = I
BOJIOHOCHOM cioe,
coaeprarieM Oe3HaIOpPHBIC
BOJIBI. IIputox B
3aBUCHUMOCTH OT TJIyOWHBI
3aJI0KEHHS JpeHaxa,
paBHOH S
Cxema 5 5>h  h 1
’f’%//}iy :/" (I)Z(;Inn—r'FrdjT
‘A ‘N ¥ h
LV SR 20 T
Al .
JInHetHpIM JIpEHAX B

HAITOPHBIC BOABI

3aJI0KEHUS JIpeHaxa,
paBHOIA S,
Cxema 6 2h
® =
S 1
I
I I Y ]
2y| s nl‘h
JIuneliHbIil HECOBEPILIEHHBIN
JpeHax B cioe,
cojepxalieM Oe3HarnopHbIE
BOJIBI. IIpuTox B
3aBHUCUMOCTH OT TJIyOWHBI
3aJI0KEHUS JIpeHaxa,
paBHOH S
Cxema 7 ry 0,44h
r In&+=—
Ippy —>05 o=—TL T
S| ¥ L h 2n
n _ r ror
A feoae,n ve —~ +2arcsin——=———+0,515—In-49 |h
ey e r 2 h+h?+r? h - 4h
ry npu —<0,5 D =
h 2nr

Kornosan (macToBBIf
JIpeHax), BCKPBIBAIOIINH
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IIpooonsicenue madbauyor A. 1

PacuetHas cxema Pacuernas hopmyna
Cxema 8 h
q) = )
. S N 2y
Inri 70’44y+lnri
r r r
N AR h
Z 7777777, O =
i
Kotnosan (TIacTOBBII . S 2r
ApeHax) B OesHaropHOM e T oaresin— 10515 Intd
BOJIOHOCHOM CJIO€ r 2 y+ }yZ +r2 y 4y
Cxema 9 _
XM IIpu E >0,5 = M;
g h |
5 b rd—b+0,638hln4—h
Pl |me =<0,5 D= b
> ¥ '!h TTIITA h I
Tpanmes (TutacToBBIH
JIPeHAK), BCKPBIBAIOIIHA
HaIOpPHBIE BOJBI
Cxema 10 b h
Ilpn =>05 &=
W y S + y I
-~ 8] p?s2 ry —b+0,44y
2(ry ~b)—P"
ol 2(ry —h)
/’I}{——Z" L4 HpI/I 9<0’5 @: h
d y S y
5t A I
Tpanmes (TuTacToBEII 2(rd _ b) _ B°S ry —b+0,638yIn 4y
IpeHax) B Oe3HAOpHOM Z(rd —b) mib
BOJIOHOCHOM CJIO€
Cxema 11 ry kt
In-& 4 =5
T_w@ oo " kel
Ill % : 2
. ol = n
T
Ta _——1
[Iputok K KOTIOBaHy uepes
KOHTYPHYIO  COBEPILEHHYIO
NPOTUBOPUIBTPALIMOHHYIO
3aBecy
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Oxonuanue mabnuywt A. 1

PacuetHas cxema Pacuernas hopmyna

Cxema 12 k
IM A S]
|

Ta Il

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

A.7 IlpuBefieHHBI paNyC BOJOMOHU3UTEIHHOW CHCTEMbI (BBIPAOOTKH MO TpaHUIE
BBICAYMBAHUS TOJI3EMHBIX BOJ, MPOTUBOGUIBTPAIIMOHHON 3aBECHI [0 €€ BHYTPEHHEW I'paHu)
CJeyeT ONpeAensaTh no GopMynam:

JUIsT KOHTYPHON BOJOMOHHU3UTEIBHON CUCTEMBbI (BBIPAOOTKM WM KOHTYPHOW 3aBEChI) ¢
OTHOIIEHHEM CTOPOH, PaBHBIM Miu MeHee 10

r(r,) = \/E (A.2)

JUIE KOHTYPHOH BOJOTIOHM3HUTENBHON CHCTEMBI (BHIPAOOTKM WM KOHTYPHOW 3aBECHI) C
otHoureHueM ctopoH cBbie 10 u s koporkux (I < 2L) JMHEHWHBIX BOJONOHU3UTEIBHBIX
CUCTEM

r=20,25l; (A.3)
st uHHOM (1 > 2L) nuHeiHO# BOIOTIOHU3UTEIHHOM CUCTEMBI (TpaHILICH )
r=0. (A4)

A.8 3HadueHne paamyca jgenpeccud g Ui KOHTYPHBIX M KOPOTKHX JIMHEHHBIX
BOJIONIOHU3UTENIBHBIX CHUCTEM U YCTPOMCTB CIEAYeT NMPUHUMATh PAaBHBIM Paguycy 00JacTH
¢unbTpanuu, Korja ee rpaHula — KOHTYp MUTAaHUS — MOXKET OBbITh MPUHSATA KPYroBoi (hopMmbl,
a JuId JPYTUX TPAaHUYHBIX yCJIOBUH — mo (opmynam Tabmuubl A.2 TlpwnoxkeHus A, s
JUIMHHBIX JIUHEHHBIX BOJIOTIOHU3UTEIbHBIX CUCTEM U YCTPONCTB — 10 opMyJIe:

ra=L (A.S)

A9Tlpu OBYCTOPOHHEM TPUTOKE K JUIMHHBIM JIMHEWHBIM BOIOMOHU3HUTEIBHBIM
cucteMaM (yCTpOMCTBaM) MPHUTOK TMOJ3EMHBIX BOJ ONPENEISIETCS pa3leibHO C KaXIOu
CTOPOHBI (B 3aBUCHUMOCTH OT COOTBETCTBYIOIIMX pPACCTOSHUI 10 00JIacTH MNUTaHUS) U
CYMMUPYETCS.

Taonuma A2

PacueTtHas cxema PacuerHast popmymna
Cxema 1 BomoHocHBIN  CIIOH, OTrpaHUYEHHBIHA ry,=2L
OJHOW JMHEHHOW TpaHuield obiactu
* OUTAHUSA
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Oxonuanue mabnuyor A.2

Pacuernas cxema Pacuernas popmyna
Cxema 2 BonoHocHBIM ~ cloif  uMmeeT  ABa . 2L L,
, . Il TPaHUIL d, d =t
[, @b |nmneiinbie B3aumHo| V1 TPAHHIL 4, d {LZ 2 '
T TIEPIEHINKYJIAPHBIE TPAHHIIBI 1+ =2
.
. . a — 001acTh TUTaHUs 12
b — BomoHenpoHHUIAEMAs aus rpanmi @, b rg =21y L2 +1
L ] .
L3 2
5
a
Cxema 3 BomonocHsbIi clIoHn AMeeT IBa 2 .k,
. Hns rpanun a, a  rg =—Lgsin—=;
Ty napaieabHbIe THHEHHBIE TPAHHUIIBI T L,
a — 00J1aCTh MUTAHUS 4 L
5 b — Bomonenponuiaecmas miarpanun a, b ry =—Lyctg -
T 2L
-
TIIIITIIIIIYTIIIT )
Cxema 4 HeorpannuenHslii  BOJTOHOCHBIN CJIOH,
k
- "’ _— [HTaHKE KOTOPOTO MPOUCXOIUT 3a CUET rg=r+H P
w ol 1 ey ))‘ UHQUIBTPAIIMA TOBEPXHOCTHBIX BOJ
-‘Tky—- WHTEHCHUBHOCTEIO P
. .. ] ) .
TN ) R
». l Ll
s
Cxema 5 HeorpannyeHHblii BOJZOHOCHBIA CIIOM, khyh
_ COJIepIKaIiii HAalIOPHBIC BOJIBI, TUTaHHUE g =r+ o
h, 7 7 ¥ ’/}Z KOTOPOrO  HPOMCXOAUT 32  CYET d
g T Inporekanus BOJBI U3 BBIIIENEKAIIETO
1 Py PCBNE
y EESTRANA i} PP cIost

Omnpenenenne NpUTOKA NPH HEYCTAHOBUBIIEMCS pexXnMe GUIbLTPAHA

A.10 /Ing HayaabHOTO MEpUo/ia HEYCTaHOBHUBILETOCS peXUMa (JIenpeccHst He JOCTUTaeT
o0acTH MUTaHUs) 3HaYeHHe (YHKUMU NOHMXKeHus @ ciexyer omnpenendars mo Gopmyrnam
cxeMmbl 1 Tabnuibl A.3 WM IPUHUMATh PaBHBIM 3HAYEHUIO BeIMUMHBI D, onpeaensieMomMy 1o
dopMmynaM yCTaHOBHBILErocsi pexuma (tabmumsl A.1), ucxons W3 3HAUYeHUH paauyca
JIETIPECCUU [, BBIUMCIIEHHBIX JUIS COOTBETCTBYIOLIMX MOMEHTOB BPEMEHH 110 (popmyie:

r, =r+15at . (A.6)
3HaYeHHE BEIUYHUHBI & OMPECIIAETCS OMBITHBIM ITyTEM HIIH 110 (GOpMyJIam:
kh kh
B =1 Ay =— (A7)
Mg He

B naneHeiimem, korzpa aenpeccusi JOCTUTHET O00JAacTH MHUTaHUS, 3HAUYCHHsS (PyHKIMH
NOHWXKEHUsI Ui ONpEAETCHUs MPUTOKA TMOA3EMHBIX BOJA K KOHTYPHBIM M KOPOTKHUM
JUHEWHBIM BOJIOTIOHM3UTENbHBIM cHucTeMaM 1o ¢opmyine (A.1) crnemyer mpuHUMATh IO
dopmynam cxem 2—7 Tabnuisl A.3.

3HaueHHs NpUMeHeHHO# B Tabiune A.3 ¢pynkimu Ei (-U) npuBeneHsl B Tabuune A.4.
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Taonumga A3

PacueTHas cxema

Pacuernas hopmyna

Cxema 1

Heorpannuennsiit
BOJIOHOCHBIH CI0#

o-—LEi-

Xy
4r

4at
JI7s ieHTpa CUCTEMBI X¢s = I

JIJ1st OMMHOYHOM CKBAXKUHBI X¢s = I,

Cxema 2 )
1o %4 [ x®+(z+2L)
O=——o/El| —— |£EI| -———m——
4n 4at 4at
3HaK «IUIIOC» COOTBETCTBYET HENPOHHUIAEMOMY KOHTYpY, 3HAK
«MUHYC» — KOHTYPY UTaHHUA.
st menTpa cucteMsl Xs =, X =0,y =0
BoOIOHOCHBIN ClOH OrpaHU4YeH
OPSIMOJIMHEHHBIM  KOHTYPOM
MUTaHUs] WM HEMPOHUIIAEMbIM
KOHTYpOM
Cxema 3
Jns uentpa cucrembl
X
A - —_ - - — -
] ®=——/|+Ei| —— |FEi| - |+ Ei| -2 |FEi| -2
1L, T 4at at at at
] 3naku QyHkimu + Ei COOTBETCTBYIOT BHAaM I'paHHI] BOJOHOCHOTO
1 cIIost:
7 L
y 1 B [+ —+ -] — X, Z— KOHTYpBI IUTAHHUS;
TR RIS I I [++++] — X, Z — HenTpOHHUIIaEMbIE KOHTYPBI,
Croit OTpaHM1CH ABYMA|  [++ — —] — X — KOHTYp NUTAHUSL; Z — HETIPOHHUIIAEMbIH KOHTYD
B3aUMHO TIEPICHIUKYISPHBIMH
KOHTYpaMH, Ka)KJIbII u3
KOTOPBIX MOXET OBITH
KOHTYpOM  THTaHHs  WJIH
HETMPOHUIIAEMbIM
Cxema 4 Jns menTpa cucteMbl
A 2 2 2
b 1. r J L)oo L
E- ®=-—|Ei| —— |-Ei| -= |FEi| -2
R 4n 4at at at
R .
‘ R 3nakun  ¢GyHKUMM *+EI  COOTBETCTBYIOT: 3HAK  «IUIIOC»  —
| >
R HETMPOHUIIAEMOMY KOHTYPY, 3HaK «MHHYC» — KOHTYpPY MTUTaHUS
Crnoit  orpaHW4yeH  JOByMSA
napayieNbHBIME  KOHTYpaMH
MUTaHUS WK OJTHAM KOHTYPOM
MUTaHUS, JIPyTUM —
HETPOHUIIAEMBIM
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Oxonuanue mabnuywt A.3

PacuyeTHas cxema

Pacuernas hopmyna

Cxema 5

M

HeorpanuueHHbii
BOJIOHOCHBIH CJION

1i= Xh
O =—"5§Ei|l - |,
4TCi§1 ! 4at
Ui
e di=Tg
Jlnst paBHOJEOMTHBIX CKBAYKMH
2
@=L g —Xmt |
dnt 4at

rac th = Qn’ Xh1Xh2 - 'Xhi

CxeMma 6

<

Xn3

77/\
7
'I Illoz

Xn2

MPSIMOJIMHEUHBIM

BonoHnocHbIil cnoil orpaHuveH
KOHTYpPOM
MUTaHUs WM HEMPOHHULAEMbIM

i=n 2 2
o= Ei(—ﬂji Ei(—ﬂj
4t ig 4at 4at

Hus Gyaknuu +Ei 3HaK «IIFOC» COOTBETCTBYET HENPOHHUIIAEMOMY
KOHTYPY, 3HaK «MHUHYC» — KOHTYpY ITUTaHWUSL.
Jnst paBHOIEOWTHBIX CKBaXKWH MPH TPAaHUIE — KOHTYp MUTAHHUA U
YCTaHOBUBIIIEMCS PEKUME
D= i In
27

Xmt,m
1

Xmt

— Xmhlz

b2
BOJIOHOCHBIN ClOH OrpaHUYeH
IByMs  IEPIEHIUKYISAPHBIMU
KOHTYpaMu NUTaHus1 HIN
HEIMIPOHNIIaCMbIM

KOHTYpOM TAE Xt :I‘/Xhlxhz...xhn
Xmt,m = Y Xmh1Xmh2++-Xmhn
Cxema 7 i 2 2 2 2
11=n X o Xt . - . -
x ®=——— & +Eil — 1 |+ Ei| - mhix |4 g Xmhiz | g Xmhio
) 4 izl 4at 4at 4at 4at
Xoh1x 7
1 3Haku QyHKIMUA *+Ei COOTBETCTBYIOT BHIaM T'PAHHUI] BOJOHOCHOT'O
37 cosi:

a) [+ ——+] — X, Z— KOHTYpbI TUTAHHS;
0) [++++] — X, Z — HenpoHHIIAEMBbIE KOHTYPBHI;
B) [+ — + —] — X — KOHTYp NHTAHUS; Z — HEIPOHUIAEMBIH KOHTYP

1 X oo X

a) ®=-In mt,mx Xmn,mz :
2n Xmt Xmt,mo
1 X X

6) CD=—|n mt,mx *mt,mo ’
21 Xmt Xmt,mz

TAE Xt mx ZQ/thlmehZX"-thnx ;

Xmt,mz = Q/thlzxthZ - Xhnz

Xmt,mo = Q/thloxmhzo-"xmhno ;
— CM. cxemy 6.

Xmt

IIpumeuanue — Ilpu

9TOW CKBAKMHBI IPUHHUMAETCS] paBHOH ee panuycy I,

OIIPEACIICHNN YPOBHA B OJIHOﬁ nus3 HeﬁCTByIOIHHX CKBQXXHUH BEJIWYHHA Xp I
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Taonunma A4

. W (u, v) ipu v

! Ei () 0,05 0.1 0.2 0.6 10 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
009 | -1,919 | 1,754 1,898 1,839 1,349 0826 | 0,228 | 0,007
01 | -1,823 | 1487 1,805 1,763 1,312 0,819 0228 | 0,007
02 | -1223 | 1221 1,216 1,194 0,996 0715 | 0,228 | 0,007
03 | —0,906 | 1,000 0,902 0,890 0,778 0,601 0216 | 0,007
04 | —0,702 | 0,779 0,700 0,693 0,621 0,502 0,205 | 0,007
05 | —0,560 | 0,559 0,558 0,553 0,504 0,421 0,194 | 0,007
06 | —0454 | 0476 0,453 0,450 0,415 0354 | 0177 | 0,007
07 | —0374 | 0393 0,373 0,370 0,345 0300 | 0,161 | 0,007
08 | —0311 | 0,310 0,310 0,308 0,289 0254 | 0,144 | 0,007
09 | —0260 | 0223 0,260 0,258 0,244 0,217 0,128 | 0,007
10 | —0219 | 0,136 0,219 0,218 0,206 0186 | 0114 | 0,007
20 | —0,049 | 0,049 0,049 0,049 0,047 0044 | 0,034 | 0,005
50 | —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.11Tlpu onpeneneHUM MNPUTOKA TMOA3EMHBIX BOJ K KOHTYPHOM WM KOPOTKOM
B TOJIIAX,
HEOJJHOPOAHBIX CJ0€B, HEOIPAaHMUYEHHBIX MM OIPAaHUYEHHBIX C OJAHOI CTOPOHBI (MMEIOLINX
OJIHY NPSMOJIMHEHHYIO TpaHUIly), 3HaYeHUs (PYHKIMU MOHMKEHUS IJI CIIOs, U3 KOTOPOro
MPOM3BOJIUTCS OTKAUKa, CIEAYeT IPUHUMATh IO (hopMysIaM
JUIsl HEOTPAaHUYEHHOTO CIIOSI

JIMHENHON

AJId CJI0sL, OTPaHUYCHHOI'O C OJHOM CTOPOHBI,

o

an

BOJOIIOHU3UTEILHOMN

D=

at

x& ' \[a/by

at

X&' [a/b,

.

CHUCTEMC

Xcs

)

4r

at

Xhes +/a/by

3

Xmes

CJIIOKCHHBIX M3

HCCKOJBKHX

(A.8)

(A.9)
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3/1ech 3HAKU «+» COOTBETCTBYIOT: «ILJIIOC» — HENPOHULIAEMOMY KOHTYPY, «MHHYC» —
KOHT MUTaHUS. 3HAUEHUS kuuu W (U, V) onpenenstitorest mo taodiauie A.4, rae:
2

at at
B I
Xes Xmes ( Al 0)

X X
V= CS WA mcs
\ /a /by \ /a /by
[off OINpenensaeTCs A COOTBETCTBYIOIINX PACUETHBIX CXEM 10 Q)opMyJIaM TaldmMIel A.5.

Taonuma A5

PacuetHas cxema Pacuernas popmymna
k
bd = d
Mg hd
Cxema 2 k
bd = d
Hehy
Cxema 3 b 1 (kdl kdzj
2 T ¥ — g =—| — + —=
: : e\ hg1 by
k, h a-— ap:, R .
et o o s o :

JI1 eHTpa 1 KOHTYpa CUCTEMBI X¢s = I.

A.12Tlpn omnpeneneHUHd TNPUTOKA TMOA3EMHBIX BOA K JUIMHHBIM JIMHEHHBIM
BOJIOTIOHM3UTENbHBIM cHcTeMaM 1o Qopmyne (A.l) 3HaueHUs QyHKIUM TMOHIWKeHHs D
BBIYHUCIISAIOTCS 110 popmyIie
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X ( Xes j_F(ZL_Xch
©- 24/t 2\/at (A.11)
Xcs

2\/5

3navenus ¢pyukimii F (U) onpeaessirores mo rpaduky pucynka A.l.

F(u)

0,58 TN

0,54 4 1
0,50
0,46 | X I
042 FN FHEL
038
0,34
0,30
0,26
022 -4 TN [ ]
0,18
0,14
0,10
0,06 18
0,02 } HH
0 02 040608101214 1,618 20 y=

T
T

&
T
'

X 2L—x
2./at 2./at

Pucynok A.1 — I'padpux pynxnuu F(u)

nm u=

A.13 3HaueHne (QyHKIMM TMOHMKEHHS NPU PA3HOBPEMEHHOM IIyCKE HJIM OCTAaHOBKE
JJIEMEHTOB BOJIONIOHM3UTEIBHOM CHUCTEMBI, KOIJa Ha KaKAOM I-M IMPOMEXYTKE BPEMEHHU
Qi=const u rpaduk pacxoma Q(f) m3oOpaxaercs crTynmeH4aToil nuHHEW (pUCYHOK A.2),
CJIeZlyeT ONpeNeNsTh A N-TO MPOMEXyTKa BpeMeHHU 1o (popmyIie

o= Qs Q_lq)(t “t,) (A.12)

i=1 i

9,

o 5 1, 1

Pucynox A.2 — Ctynen4atsiii rpagpukK 0TKaYKH
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A.14 TIpoaomKUTENBPHOCTh HEYCTAHOBUBILIETOCS PEKHUMa JIONMYCKAeTCs IMPUHUMATH
paBHOM 3HAYCHHWIO BpEeMEHHM I, mpW KOTOpOM BbIUHCHseMas 1Mo Taomume A.3 QyHKIus
noHWxkeHuss @ TOCTUTHET 3HAYCHUS, OTPEICTAEMOTO JUIsl COOTBETCTBYIOIIUX CXEM M YCIIOBHI
muTagus 1mo tadmune A.1l.

Pacuer cKkBasKHHHBIX BOJAOIIOHU3UTEJIBbHbBIX CUCTEM

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

PaC‘leTHyIO IMPOU3BOJUTEIIBHOCTE CKBAXKUH CICAYET OIPECACIIATh C YUYETOM ITOJIYUYCHHBIX
OIIBITHBIX JaHHBIX.

HpI/I OTCYTCTBHUH OIIBITHBIX JTaHHBIX IMPOU3BOJUTCIIbHOCTbL CKBAXXKHWHBI, ITPHU KOTOpOfI
obecneynBaeTcs JJINTCIIbHAA U 3(1)(1)6KTI/IBH3H pa60Ta BO,Z[OHOHH3HT€J'IBHOI>1 CKBaXXHHBI C
Y4€TOM HNPOHHULAEMOCTU 0CYIJ.I8.CMOI71 Mopoabl U KOHCTPYKTUBHBIX IMApaMETPOB CKBAXKHWHBI,
AOITYCKACTCs OIIPEACIIATH 11O BMHHqueCKOﬁ (1)OpMy.]'I€

d, <4001, 1, vk (A.13)

A.16 IIpn pacuere BOJOIIOHM3WTEIBHBIX CKBKWH, IPEIBAPUTEIBHO 337aBasCh HUX
napamerpamu  (T7IyOMHOHM, JOMaMeTpoM H JUIMHOM CMOYEHHOW dacTH (QuiabTpa) U
PYKOBOJICTBYSICh ONBITHBIMH JaHHBIMH, a MpH HUX OTCYTcTBHH — (Gopmyrnoit (A.13),
HEOOXOIUMO  ONPEAENIUTh  IPOU3BOAUTENBHOCTb OJHOM  CKBaXuHbl. Mcxons w3
NPOM3BOIUTEIILHOCTH OJHOM CKBRXHMHBI M OOMNIET0 TMPHUTOKAa TIOA3EMHBIX BOA K
BOJIOIIOHU3UTENILHON CUCTEME, HAMEYalOT YUCIIO CKBAKUH U UX PaCIOIOXKEHHUE, IPUHUMAs Ha
KOKIYI0O MX HUX INPUMEPHO paBHYyIO Harpysky. IIpu »ToM HeoOXoaumo MHNpUHUMATh BO
BHHUMaHUE€ OCOOEHHOCTH T'MJIPOr€OJIOTUYECKUX YCIOBUM, a TAaKK€ YMEHbILIEHUE C TEUEHUEM
BPEMEHU TPOU3BOIAUTEIHHOCTH CKBAXHH MO Mepe cpabOTKH ypOBHEH IMOA3EMHBIX BOJ U B
pe3ysbTaTe MpOoLEecCOB KOJIbMATallMU, KOPPO3UH U XUMHUYECKOI0 3apacTaHusl (PUIIbTPOB.

A.17 Ilpy TpUHATBIX PACIONOKEHUH W MPOU3BOAMTEIHLHOCTH CKBAaXHH HEO0OXOJIUMO
IIPOBEPUTH BEIMUYMHBI OHWKEHUS YPOBHS MOJ3EMHBIX BOJ B PACUETHBIX TOYKAX HA JIMHHUH
BOJIONIOHM3UTENIbHBIX CKBKHH U B CAMMX CKBa)KMHAX.

[ToHn>xeHUs: B pacUETHBIX TOYKAX MPU KOHTYPHBIX U JIMHEHHBIX BOJONOHU3UTEIbHBIX
CUCTEMaXx CJIEAYeT BBIYUCIATH UCXOMAS U3 3HaUeHUH QYHKIMHU NOoHMKeHus O, onpenensieMblx
no ¢opmynam cxem 1 u 2 Tabmmubt A.1 u dopmyne (A.l) mpu HAMOPHOM TIOTOKE —
HEINOCPEICTBEHHO, NPU OE€3HANIOPHOM — I1OCIIE MOICTaHOBKHU B (hopmyiy (A.1)

_2H-S
2

A.18 TToHmkeHue ypoBHS TOJ3EMHBIX BOJ Ha JUHUM CKBAKUH OIPEICISICTCS II0
dopmyie (A.1) o 3Ha"ueHUIM @ TIpH Xcs = I TSI KOHTYPHBIX U X¢s = O 1T TMHEHHBIX CHCTEM.

CBs3p MEXIy NMOHI)KCHHSIMH YPOBHEW BOJIbI B COBEPIICHHBIX CKBAKMHAX W HA WX
JIMHUH JUTs1 HATOPHOTO TTOTOKA BhIpaykaeTcs (popmymoit

h (A.14)

Sh=S|+q—hCD (A.15)

kh in
CBs3b MEXIy YPOBHSIMH BOJBI B COBEPIICHHBIX CKBOXHHAX W HA WX JIMHUH JUIS
0OE3HAMOPHOTO TTOTOKA UMEET BT
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2
y2— yf—%fbm (A.16)
OpauHarta ypoBHS BOJbI Ha JMHUU CKBAXKHUH OIIPENENeTCs 1Mo Gpopmyiie
y=H-S, (A.17)

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

O, = D,; (A.18)
L L (A.19)
2n  2mh,

Jl71si HEeCOBEPILIEHHBIX MO CTENEHU BCKPBITHSI BOJIOHOCHOTO CJIOS CKBKUH IMOKa3aTelb
BHYTpEHHEr0  (UIBTPAIMOHHOTO  COMNPOTHBICHHUA C  Y4E€TOM  JOMOJHHUTEIHHOTO
TUAPOIMHAMUYECKOTO COMPOTUBICHUS H3-32 HEMOJHOTO BCKPBITUS BOJOHOCHOTO CJIOS
omnpezensercs no Gopmye

Dy =P + Doy (A.20)
B HAIOPHBIX YCIOBHSX

h=I, (1
Lin| L—¢], (21)

LOJE n
com 2TC|f rh

TJIe € OTpeneNsieTcs 1Mo rpaguKy pucyHka A.3.

B OGesnanopubix ycnoBusx B ¢opmyie (A.21) u npu ompencieHUW 3HAYCHUS € II0
rpaduky pucyHka A.3 cieayer BMecTo 3HaueHus ly moacraBiare b m BMecTo 3HaueHms h
MOJICTaBIIATh Yh.

ITpu pacuere cUCTEM M3 HECOBEPILIEHHBIX CKBaXXUH B popMyibl (A.15) u (A.16) ciegyer
BMeCTO 3HaueHUs Djp moACTaBIATE Djyp.

A.19 Ilpu BBIOpaHHBIX YHCIIE, PACUYETHOW MPOU3ZBOJIUTEILHOCTH M PACIOJIOKEHUU
BOJIONIOHU3UTENIbHBIX CKBQ)XUH TPYNIOBOW CHUCTEMBI CIEIyeT IPOBEPUTH JOCTHKEHUE
TpeOyeMOro MOHMKEHHUSI YPOBHS MOJI3EMHBIX BOJI B pPACYETHBIX TOUYKAX U B CAMHMX CKBa)KMHAX
IIyTeM CYMMHUPOBAaHUS ACHUCTBUN KaK10M CKBa)KMHBI B OTACIIBHOCTH:

1
S= Xy (A22)

3HaueHus q)YHKHI/If/'I MMOHMKCHUA JIA PACUCTHBIX TOUCK BHC CKBAXXWHBI OIMPCACIIAIOTCA
o ¢hopmynam TabauIbl A.6, a B COBEPIIEHHON CKBaXHUHE OT €€ COOCTBEHHOTO JICUCTBUS — T10

dbopmyie

f, =0,159In ¢ (A.23)
I
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68, 2 — TpaUKH JJIsl OIPECTICHUSI €

)

Pucynok A.3 — K pacdery conpoTHB/IeHHsI CKBAKHH HA THAPOJIOTHYeCKOe HeCOBEPIIEHCTBO

[Ipu pacuere cucteM U3 HECOBEPIIEHHBIX CKBaXMH 1o (opmynam (A.21) — (A.23)
3HaueHHe (QYHKIUU TNOHMKEHUS Djmp BXOAUT B BBIPAKEHUE PACUETHOIO pajguyca [Ihe,
COBEPILEHHOM CKBa)XXMHBI, SKBUBAJEHTHOW MO JAeOMTYy NEHCTBUTENBHOM HECOBEpIIEHHON
CKBa)XKMHE:!

Lo=af; a=e . (A.24)

Pacuer mpom3BomUTCS Kak Ui COBEPIICHHBIX CKBKUH C TIOJCTAaHOBKOW B (OpMyIy
(A.23) BMECTO I'y BEIMUMHBI PACUETHOTO PAJANYCa Inhe.

A.20 OxoHyvarenbHas TIyOMHA CKBRXUH U TIIyOMHA TIOTPYKEHHUS CKBRKMHHOTO HACOCa,
a TaKk)Ke MaMeTp | JUTMHA QIIIBTPa YCTAHABIMBAIOTCS HA OCHOBAHWH OIpeesIeHHBIX 1Mo A.18
1 A.19 TOHMXEHUH ¥ OTMETOK YPOBHEW BOJIBI B CAMHUX CKBa)KHHAX.

Jns niutenbHOro cpoka CiykObl (pUIbTp, Kak MpaBMIlo, CIEAYET pacroyiaraTb HUXKE
YPOBHS BOJIbI B CKBa)kuHE. [Ipy cOOTBETCTBYIOIEM OOOCHOBAHNU JAOIMYCKAETCS UCIOIb30BATh
BOJIOTIOHU3UTENbHBIE CKBAXKUHBI C HE3aTOIUIEHHBIM (DUIBTPOM, HAampHUMep, Ha KOHEYHOM
JTaIe NpHU MOHWKEHUH YPOBHS BOJBI 10 BOJOYIOpa. B 3ToM cirydyae Npu onpenencHuy JIMHbI
JNEeUCTBYIOIEH (CMOYEHHOM) 4YacTH (UIbTpa CIEAyeT Y4YUTHIBaTh BBICOTY BBICAUMBAHMUS,
ONPEACIAIONIYI0 YPOBEHb BOJBI 3a CKBAKMHOW, M BBIYUCIIATH JUIMHY ACUCTBYIOIIEH 4YacTH
He3aToruienHoro ¢uibrpa Iy, m:
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JUTSL COBEPILIEHHBIX CKBaXUH — 0 popmyie

_ [ 1e8Y%X o5 %+ ¥ (A.25)

|, =
f
"

JUISE HECOBEPIICHHBIX CKBaXHH B (opmyiny (A.25) BMECTO TEUCHHUS BEIUYHUHBI Y, CICIyeT
IIOJCTaBJISATH Dy.

u

0,8 r [ ' -
44— v4r4 4 —— f« —+—J
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06 H !
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Pucynok A.4 — I'padpuxn pynxuuii Q (U, v) u Q; (U, v)

Pacuert TpyGuaThIX U rajepeiHbIX IpeHaKel

A.21Tlpu npuHATON TIIyOMHE 3aJI0KEHHUSI KOJIBIIEBOTO JpeHaka MPUTOK IMOI3EMHBIX
BOJI K HEMY CJIeyeT BRIUUCIATE 10 hopmyie (A.1) u popmynam cxem 3 u 4 Tabmuis A. 1.

OTO K€ 3HaYeHHE BEJIUYMHBI IMPUTOKA CIEAYeT MNPUHUMATh IPH ONpPEJEICHUU
MIOHMKCHUSI YPOBHEH MOJ3EMHBIX BOJ cOrflacHO A.18 B TOUKax, SBISIOIINXCS BHEITHUMH IO
OTHOLICHUIO K KOHTYpY JpEeHaxa.

A.22 TloHmwxkeHHEe YpOBHS IIOJ3EMHBIX BOJX B IIEHTPE KOJBIEBOTO JApeHaXka IpU
3aIaHHOM TIIyOWMHE €ro 3aJ0KEHHUs, a TaKke TPeOyemyro TiIyOuHYy 3aJ0KEHHUS KOJIBIIEBOTO
JpeHaXka Mpu 3aJaHHOM MOHMKEHUU B €r0 IIEHTPE CIEAYEeT ONpPENesTh U3 YPaBHEHUS

5 =) s 2 (P(L;rij_(p3(LJ s, .n&ﬂ@[;&} (A26)
Y Yi Y Yi h Vi N Y

st cxemsr 3 Tabnuiet A1y = h; s cxemsl 4 Toii sxe Tabmumsl y; = H — Sj;
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rpadukam pucynka A.S.

Foli
Jrels

"y (A.27)

|

J onpeacIsAIOTCSA COOTBETCTBEHHO IIO

Y|

VYpaBuenue (27) cnemyer pemarb mo100poM HITH rpaduIecKH.

Taonuma A.6

PacueTHas cxema

Pacuernas popmyna

HETPOHUIIAEMOM TpaHULIEeH
1 — ckBaxwuHa; 2 — 00JIaCTH MTUTAHUS

Cxema 1 2,2
r Xes Xh 2 r 2
dt I’2 —Xes i T X
f =0,159In d
Xh
B cnoe ¢ kpyroBbIM KOHTYpOM ITATAHUS
Cxema 2 412 — 41 X + X}
f =0,159In
2 X
” h
£y X HMEET IIOJOKUTEIbHBIC 3HAYCHHUE, €CIIH
I\A_/" ~2 Touka M HAXOAUTCS MEXIY CKBOKUHOU H
00JIaCTBIO TUTAHUS
B nonyorpanuuenHom cioe (C  OJHUM
KOHTYPOM ITUTaHUS)
1 — ckBaxxuHa; 2 — 00JIaCTh TUTAHUS
Cxema 3
X 2l +z X .z
f=0| —;Zh"°|_@ 2=
M (x,2) bst bst bst bst
I‘L—— X z 2l -z
\l U=—,; V=— Wi V=
57 byt bt bt
B 5 Gynkuus ©® (U, V) ompedensieTcss 10
M0JIOCOOOPA3HOM CJIO€ C JIBYMSI KOHTypaMu rpaduKam pucyHKa A.4
MATAHUS
1 — ckBaxxuHa; 2 — 00JIaCTh TUTAHUS
Cxewma 4
x l+z X z
f=0, 1210, =
. by by bs; by
[ M(“) X Iy, +2 Iy -z
1N U=—;v= Wi V=
,l ) . bt bt bt
Oyakmg 1 (U, V) orpenenseTcs Mo rpaguk
B crnoe wMexmy o00IacTei0 UTaHUS U H (U, v) op paduicy

pucyHka A.4
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Pucynox A.5 — I'padpuxn pynxuuii

A.23 Ilpu 3anaHHON TITyOMHE 3aJI0KCHHSI JIMTHSWHOTO JPEeHaXa MPHUTOK IMOA3EMHBIX BOJT
K HeMy cliefyeT omnpenenarts mo ¢opmyne (A.1) u popmymam cxem 5 n 6 Tabmumer A.l, a
YPOBEHb IOJ3EMHBIX BOJ] B TOYKaX HAa PACCTOSHUHM X OT OCH JIMHEHHOTO JpeHaxa — IO
ykazaHusM A.17 ucxonast 3 BETUYUHBI PUTOKA, BRIYUCICHHON 110 dhopmyie (A.11).

A.24 Tlpu 3amaHHOM TpeOyeMOM IOHMI)KEHWH B TOYKE HA PACCTOSHUM X OT OCH
JWHEWHOTO JpeHaXka CIIeqyeT BHAJalle OINPENEeNIUTh NMPUTOK TOA3EMHBIX BOJ K HEMY IO
dopmyne (A.1) u popmynam cxeMbl 2 TabmuIel A.1, 3aTeM, HCITONIB3ys GOopMyIIBl cxeM 5 1 6
TOW >k€ TaOJHWIBI, OMPEACTUTh MOJA00POM HEOOXOAMMYIO0 TIIYOWHY 3aJI0KEHUS JIMHEHHOTO
JpeHaxa.

A.25 BykBenHble 0003HaueHUs, BXOISIIHE B GopMyIibl, mpuBeaeHsb! B [Ipunoxxenun B.
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IIpunoxenune b
(pexoMeHayemMoe)

IIpoexkTHpOBaHKE BOAONOHU3UTEIbHBIX YCTPOUCTB

BoponoHu3uTeabHbIE U HaﬁJ’IlO)IaTeJILHLIe CKBaAKMHbI

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

JlommyckaeTcst mpeaycMarpuBaTh OYpeHHE CKBOKHWH C TIWHUCTOW IPOMBIBKOH B
npenenax HEeAPEHUPYEMBIX CIIOEB, a TAKXKE B MpeAesax JIPEHUPYEMbIX BOJOHOCHBIX CJIOEB B
T€X CiIydYasx, KOIJIa OIBITHBIM IyTeM JoKa3aHa J(P(EeKTUBHOCTh IOCIEIYIOMIEH
pa3rJIMHU3AIUY CKBa)KHH.

Juamerp OypeHHMS CKBaXHMH MOJA (WIBTPOBYIO KOJIOHHY CIEAYeT NPUHUMATH I10
Hapy)XKHOMY AHaMETPy IPEAYCMOTPEHHON MPOESKTOM (PHIIBTPYIOIIEH OOCHINKH.

B xonmonHax oOcamHbIX TPyO, MPEAyCMOTPEHHBIX HA MEPHOJ IKCIUTyaTallud CKBAXKWH,
BEpXHHUI 00pe3 KakIoi ocraromieiics o0camHoi TpyObl JODKEH OBITh BhINIE OamMaka
npeapIAyIei TpyOsl He MeHee YeM Ha 3 M IpH TIyOnHe CKBaXHHBI 10 50 M HE MeHee ueM Ha
5™ — mpu Oomblueil rTyOMHE CKBaXKHHBI; KOJBIIEBOM 3a30p MEXIy TpyOamMH JOIDKEH OBITH
3alleMEHTHUPOBAaH (TaK ’kKe, KaK Bce 3aTpyOHOE IMPOCTPAHCTBO OCTarolleiicss TpyObl) WiIn
3a/ieaH CalbHUKOBOW HaOMBKOM.

[Ipy npoeKTUPOBaHUU BOJAONOHM3UTENIBHBIX CKBRXMH B IIOJ3€MHBIX BbIpaOOTKaX
CIIEZyeT TMpenycMaTpuBaTh HX OypeHHe ¢ MPUMEHEHHEM YCTPOMCTBA, HCKIIIOYAIOIIETO
IPOPBIB MOJ3EMHBIX BOJ B BbIPa0OTKH. B MArkMx mnopoaax IpH COOTBETCTBYIOLIEM
000CHOBAaHUHU JIOMYCKAETCsl MpeaycMaTpUBaTh YCTPONCTBO CaMOM3IMBAIOIIMXCS CKBAXKUH U3
MOJ3EMHBIX BBIPAOOTOK MyTeM 3a0MBKH WJIM 3aJaBIWBaHUS (UIBTPOBOH KOJIOHHBI Ha
TpeOyeMyto TIIyOuHy.

b.2 Jlnsi BOOOTMOHM3WTENBHBIX CKBAXHH CIEAYeT TNPEAyCMaTpUBaTh TpyOUaThie,
KapKaCHO-CTEP’KHEBbIE, TPABUTALIMOHHBIE, KOP3UHYATHIE, KOXKYXOBbIE M OJOYHBIE (DUIBTPHI
WIM TMPOEKTUPOBAaTh BOAOIPHEMHYIO YacTh CKBa)XMHbI 0€3 YCTAaHOBKHM B HEW (QHIBTPOB
ucxos u3 TpedoBanuii Tadnuis b.1.

Kaxnoe punbTpoBOE 3BEHO JOJKHO UMETH MACIIOPT 3aBOA-U3TOTOBUTEINS C YKa3aHUEM
BCEX €0 TEXHUYECKHUX JaHHBIX.

[Tpr HEBO3MOXKHOCTH MOJMY4YeHUs! (PUIBTPOB 3aBOJICKOIO M3TOTOBJIEHUS! HA HUX JOJKEH
OBITh BbIJIaH CHELMATBHBIN POEKT, pa3paOOTaHHbBIN MPOEKTHOW OpraHu3alue.

OuiIbTpel JOKHBI 00JIajaTh JOCTaTOYHOM IPOYHOCTHIO, oOecneuuBaroed HuX
HOpPMaJbHYI0O paboTy B CKBaXHHE, a TaKKe COXPaHHOCTb NP MOHTaXe U
TpaHcnopTupoBaHuu. [IpoekTHpoBaTh UX ClieyeT B aHTUKOPPO3MOHHOM HUCIIOJIHEHUH.

Coenunenue (UIBTPOBBIX 3BEHBEB MEXKAY CO0O0H, a TakKe C OTCTOMHHUKOM |
HaAQWIBTPOBBIMU TPyOaMH JOIKHO OBITh, KaK MPaBUIIO, PE3LOOBBIM.

b.3 Ilepdopamnuto Tpyd ciieayeT mpeaycMaTpuBaTh B BHJIE KPYIJIBIX OTBEPCTHH HWIIH
nieneii. BogonpueMHble TOKPHITHS TPyOUaThIX U KApKACHO-CTEPIKHEBBIX (UIIBTPOB CIETYET
BBIMOJHATh TPOBOJIOYHBIMHM, HAaBUTHIMH [0 CHHpaId C 3aJlaHHBIM IOCTOSHHBIM IIAarom,
CeTYaThIMM WJIM U3 MPOCEYHOIO CTaJbHOTO JIMCTAa C PA3JIMYHBIMH THUIAMH Mepdopanuu
(«MOCTOM», KPYTJIBIMU OTBEPCTUSIMH, IIENSIMU U T 11.).

b.4 CxBaxxHOCTh OOKOBOI MOBEPXHOCTH TPyOUaThIX (QUIBTPOB AOHKHA OBITH MOpSIIKA
18-25 %, BOIOTPUEMHOTO MOKPHITHS W3 MPOBOJIOYHONH OOMOTKHM WJIM MPOCEYHOTO JINCTA —
nopsika 30—60 %.
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Pasmep mpoXoJIHBIX OTBEpCTUH BOJONPHUEMHOIO MOKPBITHS, & MPU €ro OTCYTCTBUU —
OTBEpCTHH WM miejeld (UIbTpa IOJKEH ObITh PaBeH CpeAHeMY auamerpy dactuil dimi
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 MPOIYKTHl JPOOJIEHUST U3BEP>KEHHBIX WU
MIPOYHBIX OCAJOYHBIX TOPOJ C YAEIbHBIM BecoM He MeHee 20 kH/M> (2 TC/MS) U BpEMEHHBIM
COmnpoTHUBIIEHHEM cxkaThio He MeHee 60 MITa.

Matepuan oOCBIIKA JOJIKEH OBbITh IJIOTHBIM, HEPACTBOPUMBIM B BOJIE, CBOOOJIHBIM OT
COJIEBBIX ITPUMECEH.

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

VYknaaky oOCBHIIKH cleAyeT mnpeaycMmarpuBaTh Ha 2—10 M Bbllle BepXHEH KPOMKHU
¢bunbTpa B 3aBUCUMOCTH OT INIyOWHBI CKBAXKMHBI U BBICOTHI y4acTKa (pMIBTPOBON KOJOHHBI,
MEPEKPHIBAEMOTO OOCHITTKOM.

b.7 Tlecuano-rpaBuiinbie 00CBINKHU YITUPEHHOTO KOHTYpa JIOTTYCKaeTCsI
npelycMaTpuBaTh B MEIKHX MEeCKaX B BOJOMOHU3HUTEIbHBIX CKBAXMHAX, OYpEHHE KOTOPBIX
MPOEKTUPYETCS YAAPHO-KAHATHBIM CIIOCOOOM.

OnHOoCOKHYI0 0OCHITIKY YIIUPEHHOTO KOHTYpa pa3peliaeTcs IpOeKTUPOBATh C YUETOM
YCTPOICTBA €€ OJJHUM M3 CIIEAYIOLUX CIIOCOOOB:

MPOKAYKON CKBa)XMHBI 3PIU(TOM C OJHOBPEMEHHOW YKIAJIKOW IMeCYaHO-TPaBUWHOTO
MaTepuaia U MoabeMOM 00CaTHOM KOJOHHBI;

NorpykeHueM (PUIbTPOB C KOHYCOM;

C TIOMOIIIbIO BCTIOMOTATENbHBIX CKBAXKHH;

MPUMEHEHUEM i1 OypeHUsl pacIiupHuTene.

b.8 B KOHCTpyKIIMU BOAOIOHU3UTENBHON CKB)XUHBI JOJDKHA OBITH MPEAyCMOTpEHa
buIbTpOBas KOJOHHA, COCTOAIIAS W3 TIyXHX TpPyO, MEPEeKpHIBAIOLINX HEYCTONYMBBIE, HE
OTJIAIOLIUE BOJIY CIIOU, (PUIBTPOBBIX 3BEHHEB, OTOJIOBKA U TIPU HEOOXOIUMOCTH — OTCTOMHUKA
Wik BeIMycka. J[uamerp GUIBTPOBON KOJNOHHBI JOJHKEH YAOBIETBOPSATH TPeOOBaHUSIM
MOHTaKa ¥ IEMOHTa)ka MOTPYKaeMoro B Hee 000pyA0BaHus, B YACTHOCTH HACOCOB (€CIU OHU
MPEeyCMOTPEHBbI MPOEKTHOW JOKYMEHTAIMel) U MPUOOPOB, a TaK ke MPOIMyCKa pacyeTHOTO
pacxoja 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 YCTAHABIUBACTCS PACUETOM.

OTCTOWHUK AOKEH OBITh MPEeIyCMOTPEH B KaXKIOW CKBa)XMHE, B KOTOPOW BO3MOYKHO
OCellaHUE 4YacTHIl TpyHTa. J[MUHY OTCTOMHHMKA CIEAyeT Ha3HayaTh B 3aBHCHUMOCTH OT
KOJIMYECTBA OKUAAEMBIX OCAJIKOB YACTHIl TOPHBIX TIOPOJI, HO HE MEHEEe 2 M.
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Taonunma b.1

Bun BomonpueMHOM 4acTH CKBaKUH

ObnacTe IPUMEHEHHS

1 CkBaXuHBI,
buIBTPOM

HE obopynoBaHHBIE

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

BOIOIIPUEMHOTI'O IMOKPBITHSA

B pe3ylibTare BBIHOCA TIOPOJABI W3 BOJOHOCHOTO
TOPH30HTA
2 TpyOuateie GuIbTpsI — TPYOBI ¢ Kpyrioi| TpeniHOBaThie CKalbHBIE ¥ KPYMHOOOJIOMOYHBIC
WK TIeneBoi nepdopanueil 6e3 OOCHIIIKH U|TIOPOABI  TpPHU  OTCYTCTBHH  OMACHOCTH  BBIHOCA

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

3 TpyOuaTeie (GUIBTPHI C BOJOIPHUEMHBIM
HOKPBITHEM W3 IPOBOJIOYHOW 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 MOPOABl NPU OTCYTCTBUHU
OIMaCHOCTH BBIHOCA IIECYAHOTO MaTepHala B CKBAXKHHY

4 To xe, c MecCYaHO-TPABUITHOM 0OCHITIKOM

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

5 KapkacHo-cTep:kHEBbIE buIBTpHI
BOJIONPHUEMHBIM MOKPBITHEM IO T103. 3

[To mo3. 3 mpH yCIOBUH PaCIIONOKEHHS CKBAKHHHOTO
Hacoca Han GQWIBTPOM, a TaKke B CKBaXHUHAX,
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'paBuTaniioOHHBIC GUIBTPHI
KOJIOKOJIFHOTO WJT 30HTUYHOT'O THIIA

[lecku cpenHel KpynmHOCTH

8 Kop3uHuatsie 1 KOXXyXOBbIE PUIBTPHI

YcioBus, B KOTOPBIX, COTTIACHO TPEOOBAaHUSAM TaOIHUIIBI
b.2, HeoOxonuma nByXcioWHas OOCHIIKA U B KOTOPBIX
CO3aHHI0 OOCKHITIKK HETIOCPEICTBEHHBIM MTOTPYXEHHEM
B CKBa)XHHY TI€CKa M TPaBUS NPEISATCTBYIOT HAMOPHBIC
BOJIBI

9 biiounbie GUIBTPHI

prr[HLIe IICCKHU )51 FpaBHIZHO-FaJIe‘IHPIKOBLIe
OTJIOKCHHA IIpU OTCYTCTBHMU B IIOA3CMHBIX BOAAX
KOJIbMATHPYIOIUX XUMUYCCKUX 06paBOBaHHﬁ

IIpumeuanue

1 IMpumenenne GUIBTPOB 0€3 OOCHITKK JOIYCKAETCS, €CIIM BO3MOKHBIE TIPH 3TOM OOPYIIEHHsS TOPHBIX
MOPOJ] HE BBI3BIBAIOT OCIIOKHEHUS HA TPUIIETAIONIEH TEPPUTOPHH.

2B mnpoekTHOW [OKyMEHTAllMH JOIyCKaeTCs MpedycMaTpHBaTh HCIOJIb30BaHUE JUIS  (PUIIBTPOB
BOJIOTIOHM3HUTENBHBIX CKBAXWH BOJIOKHHCTBIX MAaTEPHANIOB, CHHTETHYECKMX TKAaHEW M IPYTUX MaTepHaloB,
OTBEYAIONINX TPEOOBAHMAM HEOOXOAUMOTO CPOKA CIYKOBI CKBAaKHUHBI.

3 Kaxk npuBuio, cienyer npexycMarpuBarh GUIbTPbI 3aBOJICKOT0 U3TrOTOBJICHHSI.
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Taonuma B.2

[MapameTpsr 0OCHITTKN TpeboBanus K MapameTpam

CooTHolIEHNE 3HAYEHUH CPEJHUX THUAaMETPOB YAaCTHI] MaTepHaa, E< i Ao dame <10
IPUIIETAIOIIETO K IIOPOJE CIOS OOCHIIKH M CaMOH MOPOJBI HIIH = =

dg,mt dl,mt d2,mt
MOCTIEAYIOMIETO U MPEIBIIYIIETO CIIOEB OOCHITTKA

Pa3Ho3epHHECTOCT, MaTepHana KakJOro CJIOsi OOCHIIIKK TIpU ee

YCTPOMCTBE:
THUAPABIMYECKAM CTIOCOOOM HITH YKIIAJAKOU B KOXKYX dy <5
inf
myTeM cOpoca IO 3a30py Mexay (QUIbTpOM H CTEHKaMu dy <3

CKBAaXHUHBI .
inf

Tommuua 0HOro Criost OOCHINKK (QHUIBTPA BOXOMOHMZHTENTBHON| tg >30dg,, U tg, >0,25dg,
CKBayKHUHBI

[Ipumeuanue— Ilpu nepeceueHur (GHUIBTPOM HECKOJIBKUX BOJOHOCHBIX CIIO€B MM HPOCIOEK
TPYHTOB Da3jIMYHBIX HAaUMEHOBaHMH W BUJOB, MaTepHal OJHOCIOMHOW OOCHINKM CJeIyeT MoAOupaTh IIo
HaMMEHbIIEMY 3HAUeHHIO Ogp, ONPENENCHHOMY MpU TIPaHYJIOMETPHYECKOM aHalh3e BCEX OTOOPaHHBIX
00pa31oB MOPOBI, HO C COOIONEHNEM I KaXKI0TO HEePECceKaeMoro cliost yelaoBusA Uy mi > dgm. Ecin 3Hagenms
Ogmt PA3IMYHBIX BOJOHOCHBIX CJIOEB HACTOJIBKO OTINYAIOTCA MEXKIY COOOMH, UTO ITO YCIOBHE HEBBINOIHAMO, TO
CIIeqyeT MpeayCMaTpUBATh OXHOCIONHHYIO OOCBHINKY C PA3IUYHBIMU 3HAYCHHAMH O IO BBICOTE (DUIIBTpa HIIN
JIBYXCIIOMHYIO.

b.9 lns oTkayku BOABI M3 BOJONOHU3HUTENBHBIX CKBAXKWH, KAaK IPABHIIO, CIIEAYET
peycMaTpuBaTh CKBa)XKMHHbBIE HACOCHI.

[lpu HamnexameM OOOCHOBAHWHM JIOIYCKAeTCsS NPOCKTHPOBATH 0O0OpYAOBaHHE
BOJIOTIOHU3UTEIbHBIX CKBKUH SpIU(PTaMH, THIPOIIIEBATOPAMH, TOPIIHEBEIMUA HACOCAMH.

Jst OTKaYKM XUMHYECKH aKTHBHBIX M TEPMAIBHBIX BOJ HACOCHI CIEIyeT MPUMEHSTH B
XUMHUYECKH- U TEPMOCTONKOM UCTIOJTHEHUSX.

[Ipu pasmemieHHH B CKBaXHHE HAcoca C MOTPYXKHBIM D3JIEKTPOJBUTATENIEM HUKE
¢unbTpa ciueayer IpeaycMaTpUBaTh YCTPOMCTBO B BHUJAE OTKPBITOIO CHM3Y KOXyXa JUIs
oOTekaHus (C LEIbI0 OXJAKICHHS) AJIEKTPOABHUraTeNsl OTKAUMBaeMOM BOJIOHM, €CIM Takoe
YCTPOWCTBO HE NMPEAYCMOTPEHO KOHCTPYKIIMEHN Hacoca.

[lomaya  Hacoca  mpu  TpeOyeMoM  Hamope  JOJDKHA  COOTBETCTBOBATH
MIPOU3BOIUTEIBHOCTH CKBAKHHBI.

b.10 CxBaxunbl, 000pyJOBaHHBIE HACOCOM, JOJDKHBI OBITH CHA0KEHBI MaHOMETPOM,
3aIBUKKOM, OOpaTHBIM KJIallaHOM, KpaHOM Juisi oTOopa mpod BOABI, BOJOMEPHBIM
YCTPOWCTBOM, MbE30METPAMHU WM JAaTYMKaMU Ul 3aMEpOB YPOBHEW BOJbI B (PHIBTPOBOM
KOJIOHHE M B 3aTpyOHOM NIPOCTpaHCTBE (B CHUCTEMax BOJONOHMU3UTENIbHBIX CKBaXHH,
paboTaronux B OJMHAKOBBIX YCIIOBHUSX, JOIYCKAeTCsl YCTAHOBKA MbE30METPOB B OJIHOM W3
JECSITH CKBAXKHH).

[Ipu otcyrctBuM HeoOXxomuMocTd B (uibTpe (cornmacHo Ttabnuie b.1) crmemyer
npelycMaTpuBaTh KPEIJIEHUE CKBAaXXHHBI TIIyXOM TpyOOW OT MOBEPXHOCTH 10 TIIyOMHBI HE
MEHee YeM Ha 2 M HIDKe Hacoca.

b.11 [Ipy mpoeKkTUpOBaHUM HIIEKTPOCHAOKEHMSI CKBKMHHBIX HACOCOB HEOOXOIUMO
cobmonare TpeboBanus [22]. Tlo HaAEKHOCTH DIIEKTPOCHAOKEHHUS CKBAKWHHBIE HACOCHI
oTtHOcsTCs Ko Il kareropun.

OneKTpocHaOXKeHWE  CKBOKHUHHBIX  HACOCOB  CIEAYyeT  MpeaycMaTpuBaTth  OT
CaMOCTOSITENIbHBIX JTUHUH 3J€KTpOIepe1adH.
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b.12 JInst HaCOCHBIX YCTAaHOBOK BOJOIIOHU3HMTEIBHBIX CKBAXHH, KaK MPABHIIO, CIIEIyeT
IpeyCMaTpUBaTh aBTOMATU3aIIUI0 PabOThl 000PYIOBaHMS B 3aBUCUMOCTH OT YPOBHS BOJIBI B
CKBaXMHAX C CUTHaJIHM3aluedl 00 aBapUilHOM OTKJIFOYCHUH HA JMCIIECTYCPCKHHA MYHKT, TPU
HEOOXOJMMOCTH TEPUOINYECKOTO BKIIOYCHHUS W OTKIIOYCHHS HACOCOB — JTUCTAHIIMOHHOE
yIIpaBIICHHE.

b.13 Beimyck 13 CKBO3HOW COPOCHOW CKBa)XMHBI (CKBO3HOTO (MIIBTPA) AOKEH OBITh
000py/ZI0BaH 3a/IBIXKKOW 1 MAaHOMETPOM.

b.14 B mpoekTe CcaMOM3IMBAIOIICHCS CKBAXXHHBI JOJDKHBI OBITh MPEIYCMOTPEHBI
MEPOTIPUATHS TPOTHB IMPOPHIBOB T10 3aTPyOHOMY (32 (DHUIBTPOBOI KOJIOHHOM) IPOCTPAHCTRY.

YcThe CaMOWBIMBAIOIICHCS CKBRXKHHBI CIEIYeT MPOCKTHPOBATH HUXKE OTMETKH, [0
KOTOpPOH TpeOyeTcss TOHW3HUTh YPOBEHb HANOPHBIX BOJ. M31MB W3 yCThS Cleayer
NpeIyCMaTPUBATh B BOJOOTBO/ISIIUE JIOTKH, TPYOOIIPOBOIBI MITH CU(POHHBINA KOJIJICKTOP.

YcTbe CaMOM3JIMBAIONICHCS CKBRXHHBI B TIOJ3€MHOW BBIPAOOTKE JOIDKHO OBITH
000pyI0BaHO 33 IBMKKOH.

B nyueBbIX JpeHaXKaX CaMOM3JIMBAIOIIUECS CKBAXHHBI CICAYET MpEaycMaTpUBaTh BO
BCEX CJIOSX, B KOTOPBIX TpeOyeTCsi BOJOIOHIKEHHE. YNCIIO THE3 B CTEHKE KOJIO/IA JIOJIKHO
ObITh B 1,5-2 paza Gombliie pacueTHOTO YUCIIA JTy4eH.

b.15 BakyyMHBbIE CKBaXXHHBI CIIEIYET MPEAyCMaTpUBaTh C TEPMETUYHON KPBIIMIKOW U
CaJIbHUKaMH JUIsSl YIJIOTHEHHS MECT MEPeCceueHHs] ¢ Hel BCeX DIIEMEHTOB O00OpPYIOBAaHWSA,
npenycmarpuBaeMbix  b.10. BakyymHBIE CKBaXHHBI JIOTIOJIHUTEIILHO JIOJDKHBI  OBITH
000py/ZI0BaHbl BAaKyyMMETPOM, JaT4YMKaMH YPOBHEH U yCTPOMCTBOM ISl H3MEPCHUs
JTMHAMUYECKOTO YPOBHSI.

B mnpoekTHO# JOKyMEHTalMM HEOOXOIUMO MpeaycMaTpuBaTh T'ePMETHU3AIUIO
MY(TOBBIX COCMHEHUH (UIBTPOBBIX KOJIOHH M UX IIEHTPOBKY B CKBa)KHHAX.

Jus orOopa BO3Iyxa M3 BaKyyMHBIX CKBaXHH CIIEAYET MPEIyCMAaTPHBATh YCTAaHOBKY
BaKyyMHBIX HAaCOCOB HIIM KEKTOPHBIX ycTpoucTB. IIpm 3TOM momyckaercs mpuMEHEHUe
CHUCTEM, OCHOBAHHBIX HA HUCIOJIB30BAHWU HACOCHBIX arperaToB JIETKUX HUTTOPHIBTPOBBIX
YCTaHOBOK BaKyyMHOT'O BOJOMOHIKEHUS.

b.16 OronoBku u HapyXHO€ O0OPYJOBaHHE BOJOMOHHU3UTENBHBIX CKBAXKHUH JOJKHBI
OBITh 3alIUIIECHBI OT MOBPEXKICHUS U 3aCOPEHUSL.

b.17 IIpu wucmonb30BaHUM OTKAYMBAEMOW BOJBI ISl BOJOCHAOXKEHHS] KOHCTPYKIIHS
BOJIOMTOHU3UTENBHBIX CKBXKUH JOJDKHA yI0BIEeTBOPSITH TpeboBanusim CIT 31.13330.

b.18 B mpoekTHOW = JOKyMEHTalUd  CJedyeT  MIpeaycMaTpuBaThb  pe3epB
BOJIOMIOHU3UTENBHBIX CKBaXKUH, B TOM UKcie 000pylIOBaHHBIX Hacocamu, B pazMepe a0 20 %
OT WX OOIIIEro YKcia, ONMpeIeJICHHOTO PAaCYETOM.

b.19 KoncTpykiusi HaOMIOIATENbHBIX CKBAXHH, KaK MPaBUIO, MOJKHA BKJIIOYATh
HaA(QUIBTPOBBIE TPYOBI, (GUIBTPOBYIO YacTh M OTCTOMHHMK. BHYTpeHHHI AuaMeTp KOJIOHHBI
JOJIKEH OBITh TAKUX Pa3MepoB, YTOOBI 0OECTIEUNBAIHICH OECIPETSITCTBEHHOE TIEpEMEIICHIE B
€e TOJOCTH U3MEPHUTENBbHON ammapaTypbl U BBINOJIHEHHE PEMOHTHBIX paboT. DuibTp
JOTTYCKAETCsl MPUMEHSATh TPyOUAaTOTO THUIMA C CETYATHIM BOJOMPUEMHBIM MOKPBITHEM W3
CUHTETHUYECKUX MarepuaynoB. OTCTONHUK HAOMIOJATENbHON CKBAXMHBI CIEAYET BBIMOIHATH
BbICOTOM 2—3 M. OTOJIOBOK CKBa)KMHBI JOJKEH MOJHUMATHCS HaJ MOBEPXHOCTHIO 3eMJIM HE
MeHee uyeM Ha 0,5 M U 3aKphIBAThCS KPBIIIKOM ¢ 3aMKOM, a Y4aCTOK BOKPYT CKBa)KHUHBI, TIPU
HEOOXOJIUMOCTH, JTOKEH OBITh OTPAXKICH.

[Ipy HerTyOOKOM TOJOKEHUU 3aMepsieMbIX YPOBHEH MOJ3EMHBIX BOJ B KadecTBe
HAOII0IATEIbHBIX CKBAXKHUH JIOMYCKAETCS UCIIONIb30BATh JIETKHE UTIIO(MUIBTPHI.
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bypenue HaOnroAaTenbHBIX CKBaXHH ClEIyeT MpedycMaTpuBaTh, Kak IIPaBUIIO,
BpallaTeNbHbIM  criocoboM. Jlomyckaercs morpyxeHue GUIbTPOBOW KOJOHHBI IIyTEM
MOJIMbIBA.

b.20 B 3aBucMMOCTH OT reoJIOTUYECKOro paspesa, crocoda OypeHHs U KOHCTPYKIIHMH
CKB&KMHBI B NMPOEKTHOW JTOKYMEHTAllMU CIEAyeT MpeaycMaTpuBaTh 0OpabOTKY CKBa)KUHBI
OIHUM U3 METOAOB (WM HECKOJbKMMHM): THAPABIMYECKUM, 3JIEKTPOTUIPABIMUYECKUM,
peareHTHBIM, THEBMOYAAPHBIM, MEXaHUYECKUM, YIbTPA3BYKOBBIM, B3PbIBHBIM.

O06paboTKy CKBaXHHBI CIIeTyeT Ha3HAYATh:

nepes BBOJAOM B JIEHCTBHE — B CIydasiX HEOOXOAMMOCTH €€ pa3rIMHHU3AINH,
AKTHUBU3AIMH TPELIUH B CKAJbHBIX MOPOJaX, 00pa30BaHUs BOKPYT CKBaXXHHBI €CTECTBEHHOTO
¢bubTpa MyTeM BBIHOCA MEJIKUX YACTHI] U3 OKPYKAIOLIUX TOPHBIX OPO/I;

B IIpolecce paboThl — dYepe3 MPOMEXKYTKH BPEMEHH, OMNPEIENIeMble OMNBITHBIMU
JTAHHBIMU JJ11 MECTHBIX TUIPOTE€OJIOrMUECKUX YCIOBUM;

nepes caavyei CHUCTeMbI 3alllUThl B JKCIUTyaTallMi0 — B Clyyae €€ HCIOJb30BaHUS B
MPOLIECCE CTPOUTEIHCTBA TOPHOTO MPEANPUATHS.

Apenaxu

b.21 [1nacToBelif JpeHaXk Ha OTKOCAX OTKPBITHIX BBIPAOOTOK CIEAyeT MPOEKTUPOBATH
OJIHOCJIONHBIM. B kauecTBe (PUIBTPYIOIIMX MaTepUANOB JOMYCKAeTCs MpeaycMaTpuBaTh B
3aBUCUMOCTH OT I'PaHyJIOMETPUUECKOT0 COCTaBa BOJAOHOCHBIX MOPOJ CPEIHUNA MU KPYIHBII
MIECOK, a TAK)KE TEeCYaHO-TPaBUIHBIC CMECH € KOAPPHUIUEHTOM pa3HO3epHUCTOCTH Oi/dins He
6onee 20.

BepxHsisi rpaHuIia MIacTOBOTO JApeHaXka JOJDKHA MpEeBbINaTh HEe MeHee yeM Ha 0,5 m
YPOBEHb BbICAYMBAHUS BOJbI HA OTKOCHI BbIPA0OTKHU. ToIIKMHA MIaCTOBOTO JpeHa)xa J0KHA
obiTe He MeHee 0,3 M. OTBOI BOIBI W3 IUIACTOBOTO JIpEHa)ka HAa OTKOCAaX OTKPBITHIX
BBIPAOOTOK OCYIIECTBIISIETCS Yepe3 TPYOUuaThlil MM TPaHIIEHHBIHN IpeHax.

Jlnsg mpenoTBpanieHusl MPOMEp3aHusl IPEHAKHOM OTCHIIKM IUIACTOBOTO JApEHaXxka M
TpyO4aThIX WJIM TpaHLIEHHBIX APEH, MOBEPXY IUIACTOBOIO JpeHa)ka M MeNK03ariayOJeHHbBIX
JPEH CclenyeT YKJIaAbIBaTh 3alMTHBIN CIIOM TpyHTa. [[omyckaeTcs: npuMeHeHUe BOJOCTOMKOTO
yremuTens. Ecau Mmo3BONSIOT YCIOBHS, APeHbl HEOOXOIMMO 3ariyOsiaTh HHMXKE TITyOMHBI
IIPOMEpP3aHus TPYHTA.

[Tpr HEOOXOMMOCTH JIOMyCKaeTCsl MpeaycMaTpuBaTh MIACTOBBIN IpeHaX BHYTPEHHUX
OTBaJIOB B Kapbepe (pa3pese), YIOKeHHBIH 10 Bcell MUIOIIagu OCHOBAHHUS OTBaJla MO BEPXY
CHUCTEMATUYECKU PACIIOJIOKEHHBIX JPEH-KaHaB IJIOLAAbI0 ITONEPEYHOrO CEUEHUS KaXKI0M He
meee 0,1M° C 3arONHEHHEM KAMEHHBIM, ICOCHOYHBIM matepuaioM, OoeM Wu3
XKene300eTOHHBIX OJOKOB, IUIUT W T.I. JJI OTBOJA BOJBI BO BPEMEHHbIE KaHaBbl BIOJb
¢dbpoHTa OTBAJIOB.

[InacToBelii OpeHa)X B OCHOBAHMM COOPY/KEHUH Ha TPEIIMHOBATBIX CKaIbHBIX H
MOJYCKAJIbHBIX TOPOJax CIEAyeT IpelycMaTpuBaTh W3 OJHOTO CJOS TpaBUs WM LIEOHA
MuHUMaNbHOW TommuHOM 20 cM. B ciydae, ecnmu B OCHOBaHMHM COOPYXEHHM 3alleraroT
MEJIKUE, TBIJIEBAThIE IECKA WM INIMHUCTBIE OPO/BL, TO IUIACTOBBIM IPEHAXK BBIIOJIHAETCS U3
JIBYX CJIO€B: IECOK CpeIHEN KPYMHOCTH ToNMHON He MeHee 10 cM (HMKHUE Clloif) U rpaBuii
win 1mebeHb TommMHOM He MeHee 15cm (BepxHuit cnoif). JlomyckaeTcs BBIIOJHEHHE
IUTACTOBOTO JIpeHa)ka OJHOCIOMHBIM M3 TpaBHs MM IeOHA TommuHOM He MeHee 20 cMm ¢
MOJJIOKKOM M3 HETKAHOT'0 N'€OTEKCTUIILHOTO MaTepHalla, 3aMEHSIOLIEH Iecyanblii CIIOM.

Jomnyckaercst mpenycMaTpuBaTh HCIIOJIB30BAHUE AJIS IUIACTOBBIX JIPEHAXKEH IUIUT U3
MOPHUCTOro OETOHA WM APYTMX MaTepHajoB, yOBIETBOPSIOMUX TPEOOBAHUAM HEOOXOIUMON
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BOJIONIPOBOAMMOCTH, MIPOYHOCTH, HEPA3ZMOKAEMOCTH M YCTOMYMBOCTH IMPOTUB arpecCUBHOTO
BO3/ICIICTBUS MOJ3EMHBIX BOJI.

Bopa u3 minactoBoro apeHaxxa OTBOIAUTCS TpyO4aThIM WM TPaHUICHHBIM JPEHaXEM K
MecTy cOpoca WM K NepeKayrBaIOIIMM HACOCHBIM CTaHIIUSIM.

JpeHakHBIN CIION M3 MECKa 3a CTEHAMU COOPYKEHHUH (IMIPUCTEHHBIN JIpEHaX) ClIeTyeT
npexycMaTpuBaTh TonuMHOW He MeHee 20 cM Ha BbIcOTy He MeHee yeM Ha 0,5 M Bbliie
YPOBHS MOJ3EMHBIX BOJA. B KadecTBe MPHUCTEHHOTO JpeHa)ka MOTYT OBbITh HCIOJIb30BAHbI
OKJICEYHbIE PYJOHHBbIC WM JIUCTOBBIE MOJIMMEpHBbIE NPOPMINPOBAHHBIE MaTepHallbl C
GUIBTPYIOIIMM HApyXKHBIM CJIOEM BBIIOJHEHHBIM, KaK MPaBHIO, M3 T'€OTEKCTUIHLHOTO
MaTepuaia U BOJOHENPOHUIIAEMOM TOJIOKKOM (MOXEeT OBITh HCIOJNb30BaHA Kak
JOTIOJTHUTETIbHBINA CIION THIPOU3OISAIIH ).

b.22 JIns  TpyOuaThiX JApeHaxked cleayeT MpeaycMaTpuBaTh TPYOOPUIBTPHI U3
KPYIHOIIOPUCTOTO OETOHA, XPU3OTHILIEMEHTHbIE TPYObl C BOJOMPUEMHBIMH OTBEpPCTHUSIMHU,
KepamMHuieckue, OETOHHBIE U >KeIe300€TOHHbBIE TPYObI, TPYObl U3 MOJMMEPHBIX MaTEpPHAIIOB.
Jpenaxubie TpyObl, KaKk MpPaBUIO, AODKHBI HMETh (DUIBTPYIONIYIO MeCUaHO-TPaBUITHYIO
o0chInKy. TpeGoBaHus K MaTepHraly necyaHo-TpPaBUHHON OOCHINIKH TPyOUaThIX ApeHaKel U K
non0bopy ee TpaHyJIOMETPHUUECKOTO cocTaBa Te€ Ke, YTO B OOCHIIKE (UIBTPOB
BOJIOMIOHU3UTENBbHBIX CKBXUH (cM. b.5 u b.6). MuHuManbHasi TONIIMHA CIIOS OOCBHIIIKU W3
necka AomkHa ObITh 10 cM (HapyKHBIM, 3alIUTHBIN CJOi), U3 TpaBus wid meOHs — 15 cMm
(nemocpencTBeHHass oOckinka TpyOsl). Jlomyckaercs OOCHINIKA JPEHAXKHBIX TPYO TOJBKO
rpaBUeM WM IIEOHEM ¢ MHHUMAJIbHOM TOJIIMHOM ciiosi 15 cM B 00epTKe MpU3MbI OOCBIITKH
re0TEeKCTUIILHBIM MaTePUaIOM.

Jomyckaetrcst mnpemycMarpuBaTh (UIBTPOBBIE MOKPBITUS JAPEHAXHBIX TPyO U3
BOJIOKHUCTBIX, TKaHBIX, HETKAHBIX T'€OTEKCTHJIbHBIX U JAPYIrHMX MaTepHUajoB, OTBEYAIOIINX
TpeOOBaHUSM HEOOXOJMMOTO CPOKa CIYKObI IpeHaka.

[Tpriem BOJBI TPYOUATHIM JPEHAXKEM MPEIyCMATPUBACTCS YepPe3 CTHIKH TPYO (OETOHHEIE,
&Kene300eTOHHbIE), TMOpsl B  CTeHax TpyOoduiabTpoB, mnepdopanuio B  CTEHKax
XPU30TUIIIEMEHTHBIX U TPYO U3 MOJTMMEPHBIX MAaTEPUAIOB.

Juamerp TpyOuaThiXx JApeH JOHKeH ObITh Ha3HA4YeH U3 YCIOBUS MPOITycKa
MaKCHMaJbHOTO TPUTOKA TMOA3EMHBIX BOJ TMOJHBIM CcedeHHeM. MUHUMAaNIbHBIN YKIOH
TpyOuaThix apeH cineayer npuHuMmath 0,003. [Ipu HagiexameMm oOOCHOBAaHHU YKIIOH TPYO
nuametpom 400 mm u Gonee MokeT ObITh nomymieH MeHee 0,003.

CMOTpOBBIE KOJOIBI HAa TPyOUaTHIX ApeHa)kaX ClelyeT YCTpauBaTh He Ooliee yem
yepe3 50 M 1o JTHHE IpeHbl, Ha MOBOPOTaX, MEPECEUCHUSIX, B MECTaX U3MEHEHUS YKIIOHA UITN
nepenaga OTMETOK JIOTKAa JpeHbl. TpyObl MeXIy KOJOIAIAMU CleAyeT YKIaJbIBaTh 0Oe3
M3MEHEHUs YKIIOHA.

B xappepax (paspe3ax) BoAy u3 TpyOuaThIX IpeHaxeidl HeoOXOJUMO OTBOAHUTH IO
00I11eKapbepHON BOJIOCTOUHON CETH.

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

[Ton3emHbIe ApeHAKHBIE BHIPAOOTKU B MPOYHBIX CKANTBHBIX MOPOJaX, Kak MPaBUIIO, HE
clenyeT KpenuTb. B HEYCTOWYMBBIX TMOpPOJAAX KpemsieHHe JAPEHAKHBIX BBIPAOOTOK
HEOOXOIUMO BBIMONHATH C YYETOM CO3J1aHus OOoNbIION (UIBTPYIOIMIEH MMOBEPXHOCTH:
3aKperHoe MPOCTPAHCTBO JIOJDKHO OBITh IUIOTHO 3aMOJHEHO (MIBTPYIOIIUM MAaTepUAIOM U
HE 3alleMEHTUPOBAHO, ISl KPENmu CJIeAyeT MPUMEHATH COOPHBIN KeNne300€TOH, MOPHUCTHII
OeToH, OTAenbHBIE OJIOKH, JAepeBo. I[lpu mNpUMEHEHMM MOHOJIUTHOTO O€TOHa WU
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JKeJne300€TOHa B KpEMu CIEAyeT OCTaBIsATh OTBEPCTHUs (OKHA) C CeTKaMH-(PHIbTpamMu AJis
MPOITyCKa BOBI.

JpenaxHbie BbIpaOOTKH HEOOXOAUMO MPEyCMaTPUBATh C YKIIOHOM K OKOJIOCTBOJIbHBIM
BogocOopHHKaM. JlomyckaeMbplii MUHUMabHBIN yKiIoH 0,003.
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BykBeHHbIe 0003HAYEeHUSA

IUIOINAb, OTrPAaHMYCHHAs KOHTYPOM BOJOTNOHU3UTEIHHON
CHCTEMBI (KOHTYPOM JIMHUU BBICAYMBAHUS IMOJI3EMHBIX BOJ B
BbIpaboTKe, KOHTYPOM BHYTpEHHEH rpaHu
POTHBOMUIBTPAIIMOHHOI 3aBECHI), M,

MHTETpajbHas OKa3aTeabHas (QyHKIINS;

BCHIOMoraTenbHasi (yHKIUS JJIs1 ONPE/ACICHUsl MPUTOKA (MK
MOHMXEHHUS YPOBHS) MOI3EMHBIX BOJI P IJIOCKOM TTOTOKE;
HETIOHW)KEHHBI HAIOp IMOA3EMHBIX BOJ B BOJIOHOCHOM CIIO€
(Hamop B 00J1aCTH TIUTAHUS ), M;

pPa3sHOCTh HANOPOB HAa TPaHAX NPOTUBOPHIBTPALUOHHOM
3aBECHI, M;

rpaJIueHT HAIOpa;

JIOITyCKAaeMBIH TPaIMEHT HATIOPa Ha 3aBECy;

paccTossHHE OT OCH (IIEHTpa) BOIOTIOHU3UTEIBHOW CHCTEMBI
WIA BHYTPEHHETO KOHTYpa MPOTUBOPMIBTPAIMOHHON 3aBECHI
JI0 00J1aCTH IIUTAHHUS, M;

NOJHBIA TPUTOK TOA3EMHBIX BOA K KOHTYPHOW WIH
OJHOCTOPOHHUM MPUTOK K JIMHEWHOW BOJAOMOHU3UTEIBHON
CHCTEMA, M3/CyT;

MOHMKCHUE YPOBHS MOI3EMHBIX BOJI B pACUETHON TOUKE, M;
NOHMKCHWE  YPOBHA  TMOJ3EMHBIX BOA B  IICGHTpPE
BOJIOTIOHU3UTEIILHOW CHCTEMBI, M;

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

BCIIOMoraTenbHast (QYHKIWS Ui ONpeNeNeHUs] TPUTOKA
MOJ3eMHBIX ~ BOJ ~ TpU WX  [EpeTeKaHuw  Yepes
C1a00TIPOHUITAEMBIH CITOH;

0000mICHHBIM 3HAK, OO0O3HAYAIOMMKA TIPH  TOJH30BAHUU
dopmynamMu, B KOTOpble OH BXOAWUT: TPH HANOPHOH
GunpTpanuu  a,. — TBE30IPOBOJHOCTD, MZ/CyT, pu
6Ee3HATIOPHOIT (PHITBTPAIIIH &)c — YPOBHEIIPOBOIHOCTD, M2/CYT;
pacctosHMEe  OT  BOJOymopa a0  HW3a  (uiIbTpa
BOJIOTIOHU3UTEILHON CKBYKHUHBI, M;

MOJIOBUHA IIMPHUHBI TPaHIIEeH (BbIPaOOTKH), M;

BEJIMYMHA, XapaKTEPU3YIOIasi MEpeTeKaHHe IOJ3EMHBIX BOJI
depe3 CraboMPOHNIACMBIE CIIOH, SAUHHAIA/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
CyXOi MpOoOBI FPYHTA, MM;
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Hapy)XHbI ~ JTUaMeTp BOJIOTTIOHU3UTEIBHON
CKBQKUHBI, MM;

CpelHee 3HAa4YeHHE JAMaMeTpa YacTHUll, MelibYye KOTOPBIX B
ropHoii mopoae coaepxurca 50 % Kk Becy Cyxol MNpoOsl
IpyHTa, MM;

JTUAMETP CKBaXKUHBI, MM;

XapaKTepUCTHUECKOe 3HAUYEHHE JAMaMeTpa 4YacTHll, MeJbye
KOTOPBIX B MaTrepuajie OJHOTO CJIOSI OOCHIKH COAEPKUTCA
60 % x Becy cyxoi mpoObl TPyHTa, MM;

CpeIHUN OWaMeTp 4YacTUll, MellbYye KOTOPhIX B Marepuaie
MPUIETaloIIero K TOPHOH MOpoJie 0l OOCHINKU COACPKUTCS
60 % x Becy cyxoi mpoObl TPyHTa, MM;

CpeIHUE 3HAYEHHUS AMaMeTpa YacTHI[ MaTepuaia OOCHIIKU
COOTBETCTBEHHO 1-, 2- 1 3-T0 ClI0EB MO HAMPABIICHUIO MMOTOKA,
MM;

BEpXHEE 3HAUCHUE AMAMETpa YacTHUIll, MeJbYe KOTOPHIX B
MaTepuaie OJHOro ciios ooceinku conepxkutcs 80 % k Becy
CyXOii TPOOBI TPYHTA, MM;

K03 (ULMEHT TOPUCTOCTU TOPHBIX MOPOJ;

GYHKIMS TOHWXKEHHS B pAcUYeTHOM TOYKE OT JeHCTBUsA
OJIMHOYHOM CKBaKUHBIL;

(GYHKIMS TTOHUKEHHSI B COBEPILIEHHOW pacueTHOW CKBa)KUHE
OT €€ COOCTBEHHOTO JEHCTBUS;

(GYHKIHS TOHM)KEHUS B PACUETHOM TOYKE OT JNEHCTBUS OQHOU
OJIMHOYHOM CKBaKUHBI;

TOJIIIMHA BOJIOHOCHOT'O CJI0Sl TPU HANOpHOU (DUIBTPALlUU UIIH
cpennsii  BbicotTa motoka (2H-S)/2 mpu  GesnamopHOi
bunbTpanuu, M;

TOJIIIMHA HE HapyllaeMoro Mpu pa3paboTKe pazJelisioLiero
CJIOS1 BOZOYIOPHBIX MOPOJI, M;

TOJIIIMHA CJIOS 3aKPEIIEHHOTO TPYHTA, M;

YKJIOH;

KO3(QPUIMEHT QUIbTpalluu, M/CYT;

KO3(QQUIMEHT QUIBTPALIUH pa3AesIoIero Closl, M/CYT;
KO3(QPUIMEHT (UIbTpallMy Tela MNPOTUBOPHUIBTPALMOHHOM
3aBEChI, M/CYT;

JUIMHA JUHEHHOW wnau Oonblllas CTOPOHA KOHTYpPHOMU
BOJIOTIOHU3UTENILHOW CUCTEMBI MIIH 3aBECHI, M;

JUIMHA  KOHTYpa KOJbLIEBOM WM  HENOJHOKOJBILIEBOM
BOJIOTIOHU3UTENLHON CUCTEMBI, M;

JUIMHA JIeHCTBYIOIIEH YacTH (GpuiIbTpa M;

paccTosiHUE OT TPaHULIBI BOJOHOCHOTO CJIOS 1O CKBAXKHHBI, M;
YHUCIO BOJONOHM3UTEIBHBIX CKBAXHH, YHWCIO CTYNEHEH
U3MEHEHHS Pacxojia CUCTEMBI;

MHTEHCUBHOCTh MH(PUIBTPALIMH TOBEPXHOCTHBIX BOJI, M/CYT;
yIAEeNbHBIN OPUTOK  TMOA3EMHBIX  Boa  (Ha 1m
BOJIOTIOHHU3HTEIBHOTO KOHTYPA), MY/CYT;

bunpTpa
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MPOU3BOAUTEILHOCTh CKBOXKUHBI, M3/CyT;
MIPOU3BOUTEINHHOCTD 1-TOW CKBaKUHBI, M3/CyT;

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

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

MIPUBEJICHHBIN PanyC KOHTYPHOU MPOTHUBOMUILTPAIIMOHHOM
3aBECHI 110 €€ BHYTPEHHEW IpaHu, M;

mar CKBOKHUH (PacCTOSTHUE MEXIY CKBaXMHAMU Ha JIMHUH
BOJIOTIOHU3UTEIBLHON CUCTEMBI), M;

BpeMs paboThI BOJOITOHU3UTCIBHON CHCTEMBI
(BOJIOTIOHU3UTEIBHBIX YCTPOICTB), CYT; MPOAOKUTEIHHOCTD
HarHeTaHusl pacTBOPA B CKBAXKUHY, Y;

TOJIIIIMHA CJIOS TIECCYAHO-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 PaCYETHOM TOYKH, M;

paccTostHUE  OT  3€pPKaJbHOTO  HM300paKeHUsS  IIEHTpa
BOJIOTIOHU3UTEIBHON CUCTEMBI IO pACYETHOU TOUKHU, M;
pacctosiHue OT | -To# (I — MOPSIIKOBBIF HOMEP) CKBaKUHBI 10
pacyeTHOU TOYKH, M;

pacCTOsIHHE OT 3€PKAbHOTO OTOOpPaKEHHsI I-TOW CKBAKHHBI
OTHOCHUTEIBLHO OJHOM JIMHEHHOH 007acTH IIHTaHHS [0
pacyeTHOU TOYKH, M;

pacCTOSIHHE OT 3€PKAbHOTO OTOOpPaKEHHsI I-TOW CKBaKHHBI
OTHOCHUTEJIBHO OCH X JI0 paCYETHOU TOUKH, M;

pacCTOSIHHE OT 3€PKAbHOTO OTOOpPaKEHHsI I-TOW CKBAKHHBI
OTHOCHUTEJILHO OCH Z JI0 pACUETHOM TOUKH, M;

pacCTOSIHHE OT 3€PKAbHOTO OTOOpPaKEHHsI I-TOW CKBAKHHBI
OTHOCHUTEJIbHO HavyaJla KOOPAMHAT JI0 PACYETHOM TOUKH, M;
Cpe/lHee pacCTOSTHUE OT PACYETHOU TOUKHU JO CKBAXUH, M;
CpelHee pacCTOSTHUE OT PACUETHOM TOUYKH /10 3€pKaJIbHOTO
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;

CpelHee pacCTOSTHUE OT PACUETHOM TOUYKH /10 3€pKaJIbHOTO
OTOOpaXXeHUs CKBAYKHH OTHOCUTEIHHO OCH Z, M;

CpelHee pacCTOSTHUE OT PACUETHOM TOUYKH /10 3€pKaJIbHOTO
O0TOOpaXeHUS CKBAKMH OTHOCUTEIHHO Havalla KOOPAUHAT, M;
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Hanop (opAvHATa JENPECCUOHHON MOBEPXHOCTH) B PACUETHOM
TOUKE, M;

Hanop (OopAuHATa JENpPEecCUOHHOW 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 TMOHMXEHHUS OT JCHCTBHS BOJONOHU3UTEIHHOU
CUCTEMBI;

MOKa3aTellb BHYTPEHHETO (PUIbTPALIMOHHOTO COMPOTHUBIICHUS
CKBa)KUH;

IIOKa3aTcClJib (bHHBTpaHI/IOHHOFO COIIPOTUBJICHHA
BOAOIIOHU3UTECIIBHOI'O KOHTYpPA,
IIOKa3aTcClJIb JOITIOJIHUTCIIBHOI'O (1)I/IJ'II>Tp AllTMOHHOI'O

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

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

KodhGULMEHT Uil  OMNpEeNeNIeHHs PacyeTHOro pajauyca
COBEpIICHHONW CKB@)XWHBI, SKBUBAICHTHOM 1O AeOUTy
JICUCTBUTEIILHON HECOBEPIICHHONW CKBAXKUHE;

KO3(DPUITMEHT HEPAaBHOMEPHOCTH PACIPOCTPAHCHUS TPEIIUH
Y TOp B TOPHOM MOPOJIE;

3aJ10°KEHHE OTKOCA;

OTHOIICHHE TMPOU3BOJUTEIBHOCTH CKBaXHUHBI K 00IIEMy
MIPUTOKY;

KodhuULIIeHT TS onpeeneHus JOIOJHUTEILHOTO
CONPOTHUBIIEHUSI H3-32 HEIMOJHOTO BCKPBITHS BOJOHOCHOTO
CIIOSI CKBAYKUHOM;

rpaBUTAIlMOHHAs BOAOOTAa4a FOPHON NOPObI;

yhpyras BOJI00T/1aya TOPHOU MOPOIbI;

BCIIOMOTaTeNnbHble (QYHKIMH AN pacueTa KOHTYPHOTO
JIpeHaxa.

CHUCTCMBbI
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