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MpeaucnoBue

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

CBeneHus o ceBoge npasun

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

2 BHECEH TexHu4eckum komMTeTOoM Mo ctaHgapTudauumn TK 465 «CtpontensctBo»

3MNOAroTOBJIEH K VYTBEPXOEHWKO [enaptameHTOM apxuTekTypbl, CTPOMTENbCTBA MU
rpagoCTPOUTENBHOW MOMNUTUKN

4 YTBEPXXOEH npwukasom MwuHucTepcTBa pervoHanbHoro passutua Poccuiickon ®egepaumu
(MuHpernon Poccnn) 2012 r. Ne u 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 NMOBEPXHOCTHBIX BOAY»

UHebopmayusa o6 uameHeHuUsIX K HacmosweMy ceoly npasusn rybnukyemcs 8 exe200HO u3dasaeMom
UHGhopMayUOHHOM yKaszamerne «HayuoHanbHble cmaHdapmbl», a MmeKcm U3MEeHeHUl U [onpagok — &
exemecsiyHO u30asaeMbiX UHGOPMaUUOHHbIX yKalamernsx «HayuoHanbHble cmaHOapmbl». B cnydae
rnepecmompa (3aMeHbl) uru OMMeEHbI Hacmosiue2o ceoda npasusl coomeemcemeyrouwee ysedomreHue bydem
onybruKkogaHo 8 exeMecs4HO u30asaeMoM UHOPMAaUUOHHOM ykazamene «HayuoHanbHble cmaHOapmbiy.
Coomeemcmeyrowass uUHopmayusi, ysedoMiieHUe U MeKCmbl pasMelarmcss makxe 8 UHQOPMaUUOHHOU
cucmeme obwez0 nonb3o8aHUsi — Ha oghuyuasbHoM calime paspabom4yuka (MuHpezuoH Poccuu) e cemu
UHmepHem.

© MunpervioH Poccum, 2012

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

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

AxrtyammsupoBannas penakuuss CHull 2.06.14-85 Beimonnena
aBTOPCKUM KOJUIEKTUBOM OAO «DyHIaMEHTIIPOEKT» B COCTAaBE:
kaHJ. TexH. HayK b.C. Cmonun — pyKOBOAMTEIb TEMbl, MH)KEHEPHI
B.B. Illunos, K.H. Casenves, T.B. baxapesa npu ydactuu: MI'Y
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. llynameves), OAO «BUOI'EM» (kana. TexH. Hayk
FO.U. Boaxos), OAO «IIpoTtuBokapcToBas U Oeperopas 3ariura (KaHI.
TexH. Hayk B.B. Tonmaues), OO0 «OKOTHUM» (kaHa. TeXH. HayK
M.C. Jlusosuu), oI'vll  «BCEI'MHI'EO»  (o-p  reosoro-
MUHEpAIOTHYECKUX HayK B.A. bapon).



CII 103.13330.2012

CBOJI IPABWI

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

Protection of mines against ground or surface water
Jara BBenenns 2013-01-01

1 ObaacTh npuMeHeHUst

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

Hactosmme HOpMBI HE paclpoCTPaHSIOTCS Ha MPOEKTUPOBAHHME 3alUTHl TOPHBIX
BBIPAa0OTOK PACIIOJIOKEHHBIX MO/ BOAHBIMU OOBEKTaMH, K KOTOPBIM OTHOCSITCSI: MOPCKHE
aKBaTOPHH, 03€Pa, BOJOXPAHWINILA, PEKH, KaHAJIbl, 00J0Ta, TUAPOOTBAIIBI U AP.

2 HopMaTHBHBIE CCHLIKH

B mHacrosimem cBoje mpaBMII HCHOJIB30BAHBI CCHUIKM Ha CIEAYIOIIME HOPMATHBHBIC
JOKYMEHTBI:

CIT 2.1.5.1059-01 Canurapubie mpaBmina «l MrHeHWYeckne TpeOOBaHUS K OXpaHe
MIOJI3EMHBIX BOJ OT 3arps3HEHUS»

CIT 23.13330.2011 «CHulI 2.02.02-85* OcHOBaHUS THAPOTEXHUUYECKUX COOPYKECHU

CIT 32.13330.2012 «CHullI 2.04.03-85 «Kananmu3zarusi. HapyxHbie ceTn "
COOPYKCHHSD»

CII 39.13330.2012 «CHull 2.06.05-84* [110THHBI U3 TPYHTOBBIX MAaTEPUAIIOBY

CIT145.13330.2012 «CHulI 3.02.01-87 3emnsiHbIE ~ COOpPYXEHHS,  OCHOBAaHUS  H
(byHIaMEHTBI»

CIT147.13330.2012 «CHulI 11-02-96 NnxeHepHble W3BICKaHUS ISl CTPOUTEIIHCTBA.
OCHOBHBIE TIOJIOKEHUS»

CI1 69.13330.2012 «CHullI 3.02.03-84 IToazemMHbIe TOPHBIE BRIPAOOTKIY

CIT 91.13330.2012 «CHulT 11-94-80 [TonzeMHBIC TOPHBIE BRIPAOOTKI

CIT104. 13330.2012 «CHulI 2.06.15-85 MmxeHepHast ~ 3alMra TEPPUTOPHUA  OT
3aTOIJICHUS U TIOATOTUICHUS

CIT 116.13330.2012 «CHwulI 22-02-2003 NrxeHepHas 3amuTa TEPPUTOPUHN, 3TaHUN H
COOPYXXEHHI OT OIAaCHBIX T€OJOTHYECKUX MporieccoB. OCHOBHBIC TIOJIOXKECHUS

CanlluH 2.1.5.980-00 I'nruennueckue TpeOOBaHUS K OXpaHe TIOBEPXHOCTHBIX BOJI

CanlluH 2.1.5.2582-10 CaHuTapHO-3MHIEMUOJIOTHYECKHE TPeOOBaHUS K  OXpaHe
pUOPEKHBIX BOJI MOPEH OT 3arps3HEHUS] B MECTaX BOJIOTIOIb30BaHUS HACEICHUS

CanlluH 2.1.5.2582-10 «CaHUTapHO-3THIEMHOJIOTHUECKAE TpeOOBaHHWS K OXpaHe
NpUOPEKHBIX BOJI MOPEH OT 3arps3HEHUSI B MECTaX BOJOTIOIH30BAHUS

HU3nanue opuuuaibHoe
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IIpumevanue — Ilpm mONB30BaHMM HACTOSIIMM CBOIOM TIPAaBWJI IEIECOOOPA3HO IPOBEPHUTH
JEWCTBHE CCHIJIOYHBIX CTAHAAPTOB U KJIACCH(HUKATOPOB B MH(GOPMAIIMOHHON CHCTEME OOIIEro I0JIb30BaHNSA — Ha
odunrarsHOM caliTe HalMOHANBHBIX opraHoB Poccuiickoit Dexepannu mo craHmapTH3anyu B cetd VHTEpHET
WIN TI0 C©XETOJHO H3JaBacMoMy HH(popmMannoHHOMY yKaszaremo «HanmoHanmbpHBIE CTaHAAPTHD, KOTOPBIA
OITyOJIMKOBAaH MO COCTOSIHMIO Ha 1 SHBapsi TEKyIIEro roja, M 1Mo COOTBETCTBYIOIINM €XEMECIIHO HM3aBACMbIM
MH()OPMALMOHHBIM YKa3aTENsAM, OIyOJIMKOBAaHHBIM B TEKYILEM TOY.

Ecnm cchimouHBI JOKYMEHT 3aMEHEH (M3MEHEH), TO NP MOJIb30BAHUM HACTOSIINM CBOJOM IIPABUII
CJIelyeT pPyKOBOACTBOBATHCS 3aMEHEHHBIM (M3MEHEHHBIM) JIOKyMEHTOM. ECiM CCBUIOYHBIA TOKYMEHT OTMEHEH
6e3 3aMeHbI, TO IOJIOKEHHE, B KOTOPOM JaHa CChIJIKAa Ha HETO, IPUMEHSIETCS B YacTH, HE 3aTPAaruBaloOIICH 3Ty
CCBIUIKY.

3 TepmuHbBI U onIpeIeIeHUsI

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

3.1 BomoorauB (pumping, water-removing): OTBox W yJaajJieHHE IOA3EMHBIX WM
HOBEPXHOCTHBIX BOJ U3 JCUCTBYIOIIMX HIAXT (PYIHHKOB), KAPhEPOB M BO BPEMS MPOXOJIKU
BEPTHKAIbHBIX, HAKJIOHHBIX ¥ TOPU30HTAIBHBIX TOPHBIX BHIPAOOTOK, KOTJIOBAHOB, TPAHIIICH.

3.2 Bonomonm:kenue (water depression, sink of subterranean water): BpemenHoe
(MOCTOSIHHOE) TOHW)KEHHE YPOBHEW WIIM HANOPOB MOA3EMHBIX BOJ HPHU MPOXOAKE T'OPHBIX
BbIPa0OTOK MJIM CTPOUTENBCTBE.

3.3 Bogoynop (aquiclude): Cnoli ropHbIX MOPOJ, MPAKTHYECKHA HE MPOITYCKAFOIIHHIA
CKBO3b ce0st Boy (koadduimenT dpunbrpanuu MeHee 0.001 m/cyt). Bomoynop orpannunBaet
CHH3Y WJIM CBEPXY BOJAOHOCHBIN TOPU30HT.

3.4 KpuBas nenpeccuu (1empeccuonHasi kpusasi) (depression curve): Ilonoxenue
YPOBHSI O€3HATIOPHBIX WJIM MbE30METPHUYCCKOTO YPOBHS HAMOPHBIX BOJ IMPH OTKAYKE WIIU
CaMOM3JIMBE BOJIBI U3 BO/103a00Da.

3.5 Myasbaa caBuskenus (ocexanust) (mould, subsidence trough): IToHmwkeHne 3eMHOA
MIOBEPXHOCTH, BOSHHUKAOIIIEE HAJl TIOJJ3€MHBIMU TOPHBIMU BBIPAOOTKaMH, BCIICACTBHE JOOBIYN
YIS, PyI M HEPYIHBIX TOJIE3HBIX HCKomaeMbix. Kak mpaBwiio, mMeeT (GopMy dHamii B
npoduie U U30METPUUHYIO UJIM OBAJIbHYIO (JOPMY B IUIAHE.

3.6 3ona unbekuuu (range, zone of injection): OrpaHuYeHHBIH UHTEPBAI B CKBAKUHE
WA UHBEKTOPE, Yepe3 KOTOPHI MPOU3BOANTCS HArHETaHNWE pacTBOpa (BOJBI) B TPYHT.

3.7 Uraodpuabtp (Wellpoint): Komonna tpy0, okaHuMBaromascs GUIbTPOBBIM 3BEHOM
C PeXYIIUM HAKOHEYHHKOM, MOTpY’KaeMasi B TOPHBIE MOPOJIBI (4aCTO C THAPOMOIMBIBOM) U
UCTIONBb3yeMast JUIsl OTKA4KH BOJBI C IIENbI0 MOHMKEHHS YPOBHS MOJI3EMHBIX Bog. Ilo
NPUHIKAITY paOOThI HIJIOQUIBTP SBISETCS BEPTHKAIBHBIM BOI03a00POM.

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

3.9 [Ibe3omeTpuUeckast moBepxHocTh (piezometric surface): YcioBHas MOBEPXHOCTH
HamopHBIX BoJ. Kaxmas Todka NhE30METPUYECKOW ITOBEPXHOCTH ITOKAa3bIBaE€T YPOBEHB
TOJIHSATHUS HATIOPHBIX BOJI IIPU BCKPBITHH BEPXHETO BOAOYIIOPa TOPHOI BHIPAOOTKOIA.

3.10 IIne3omeTpuueckuii ypoBenb (piezometric level): Crnen ot mnepeceucHwus
MIbE30METPUUYECKON ITOBEPXHOCTH BEPTUKAIBHON IIIOCKOCTBIO.

3.11 Pynuuunbie Boabl (imbibition water, pit water): IllaxTHbie BOABI, MMOJ3EMHBIC
(MHOTa TTOBEPXHOCTHBIE) BOJBI, MOCTYMAIOIINE B TOPHBIC BHIPAOOTKH M IOJIBEPTAIOIIAECS
(GU3NKO XUMHUYECKOMY U3MEHEHHIO B IPOIIECCE TOPHBIX padoT.

3.12 CkBo3Hasi copocHasi ckBaxknHa (ckBo3Hoil ¢puabTp) (cased hole with filters ):
JpeHa)kHOE YCTPOWCTBO B BHAEC 000pymoBaHHOW (uIbTpoM ((PHIBTpaMu) CKBa)KWHBI,

2


http://multitran.ru/c/m.exe?t=1076203_1_2
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://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://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://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
http://multitran.ru/c/m.exe?t=1255713_1_2&ifp=1

CII 103.13330.2012

npoOypeHHOH C 3E€MHOM TIOBEPXHOCTH JIO TOJ3E€MHON TopHOW BbIpaboTku. Boga,
[OCTYIAMOIIass B CKBO3HYI0 COPOCHYH CKBakMHY (CKBO3HO#H (MIBTP), CTCKacT B
MOJ3EMHYIO0 BBIPAOOTKY CaMOTEKOM, TIJie¢ TPUHUMAETCS B JPCHAKHYI KaHaBy WIH
BOJIOOTBOJIHBIN TPYOUaThIi KOJUIEKTOP U MepenaéTcs B MIaXTHBIA BOJIOCOOPHUK.

3.13 Tamnonax (plugging, refilling): Ilpomecc HarHeTaHuss B TOPHBIE TIOPOJBI
CHEIHATBHBIX PACTBOPOB, CYCIICH3WH, CMECEH C IEJbI0 3alOJIHEHUE TPEIIUH, IyCTOT,
BHIPAOOTOK B TOPHBIX MOPOJAAX Il YKPEIUICHHUS MAacCHBa TOPHBIX IMOPOJ W YMEHBIICHUS
BOJIOTIPOHUIIAEMOCTH. B 3aBHCHMOCTH OT WCIIOJIb3YeMbIX TAMIIOHAXHBIX PacTBOPOB
pa3INYarT IEMEHTALUIO, TIIMHU3AINI0, ONTYMHU3AIMIO ¥ CHJIMKATH3AIMIO TOPHBIX TTOPOJ, a
TaKXe YKPEIUIEHUEe MAaCCHBA TOPHBIX TTOPOJ] C TOMOIIBI0 CHHTETHYECKUX CMOJI.

3.14 IlemenTamus (cementation, grouting):  Pa3sHOBHIHOCTH  TaMIIOHAXa,
UCKYCCTBCHHOE 3allOJIHEHUE TPEIIWH, TOp M IMYCTOT B TOPHBIX TOPOJAaX IEMEHTHBIMHU
pacTBOpaMH, HarHETAEMbIMHU TI0]] IABJICHUEM.

3.15 Ilaxta (mine): BeprukanbHas ropHas BbIPabOTKAa OOJBIIOrO IOMEPEUHOTO
CCUCHHSI, UMEIOIIAsi HETTOCPEICTBEHHBIN BHIXO] HA 3¢MHYIO TIOBEPXHOCTb.

3.16 IToabus (Mine gallery): T'opusoHTanpHass mOA3eMHass TOpHas BHIPAOOTKa,
UMEIOIIAsi HEMOCPEICTBCHHBIM BBIXOJ] HA 3e€MHYIO MOBepXHOCTh. Hambosee sdhdekruBHa Ha
y4acTKax ¢ PaCYJICHCHHBIM PelIbe()OM.

4 OCHOBHBIE MOJI0KEHUS

OO0mme ykazanus

4.1 Tlpu TOpOEeKTHPOBAHUM HEOOXOJUMO MCXOAUTH M3 TOTO, YTO 3allUTa TOPHBIX
BbIPa0OTOK JOJKHA:

MpeIoTBpaliaTh WM MaKCUMAJIBHO YMEHBIIATH MPUTOKH BOJBI B BHIPAOOTKH,
HapyIIarome yCIoBUs HOpMaJIbHON pa3pabOTKH MECTOPOXKICHHUS;

MPEIyNPEKIaTh IPOPHIBEI BOJBI B BEIPAOOTKH;

MPENSTCTBOBATh OIMACHOMY pa3pyIICHUIO BOJOW TOPHBIX TOPOJ, OKPYKAIOUIUX
BbIpa0OTKY;

obecreunBaTh OPraHU30BAHHBIA OTBOJT MOBEPXHOCTHBIX U PYJAHHYHBIX BOJ K MECTaM HX
copoca;

HE JI0IyCKaTh YIPO’KaIOLIEro BOAOCHA0KEHUIO UCTOIIEHUS PECYPCOB MOA3EMHBIX BOJ U
WX 3arps3HEHHS, 3aCOPCHHs, HaApYIICHHS pPEeXKUMa M pa3MbiBa OEPEroB MOBEPXHOCTHBIX
BOJIHBIX OOBEKTOB, IPO3HH MOYBEHHOTO CJIOS M OMACHBIX MOCIEACTBUN JAe(POopMaIfii TOPHBIX
MOPOJI U COOPYKEHUH B pallOHE 3alUIIAEMbIX BbIPaOOTOK B pe3ysibTaTe MOHUKEHUS YPOBHS
MIOJI3EMHBIX BOJI;

MpeayCMaTPUBaTh MEPOIPHUATHSA, COOPYKEHHS M YCTPOWCTBA IO PETYIHPOBAHUIO
MPUTOKA K BBIpAOOTKAM, HAmopa MOJ3EMHBIX BOJl W MapamMeTPOB MOBEPXHOCTHOTO CTOKA B
paiioHe pa3pabaThIBAEMOTO MECTOPOXKIACHHS, MO0 OTBOAY OTKAYMBAEMBIX PYIHUYHBIX BOJ U
OXpaHE OKPYKAKUIEH PUPOTHON CPEIBI.

4.2 BeiOOp BHJIOB W CHCTEM 3alllUTBl TOPHBIX BBIPAOOTOK, THUIIOB 3aIMTHBIX
COOPY)KEHUU, MEPONPHUITHH W YCTPONCTB JOJDKEH yUUTHIBATH M3MEHSIOIIHUECS C TEUCHHUEM
BpEMEHH, TI0 Mepe pa3padOTKU MECTOPOXKICHHUS, TPOU3BOACTBEHHBIE U TIPUPOJTHBIC YCIOBHS,
dbopMy W pa3Mmepbl 3alMIIaeMoro mnpocTpaHcTBa ¢ ydetoMm Tpeboanmii CIT 116.13330,
CIT 104.13330.
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Cucrembl 3alIUThI, UX PA3BUTHE, KOHCTPYKLIMH 3AIUTHBIX COOPYKEHUU U YCTPOIUCTB,
3alIUTHBIE MEPONPUATHUS JOJDKHBI OBITh B3aUMOYBSI3aHbI C CHCTEMaMH, METOJaMU U
pa3BUTHEM DPa3pabOTKH MECTOPOXKIEHHUS, CO CXEMOH KOMIUIEKCHOTO HCIOJIb30BaHUS U
OXpaHbl BOJHBIX PECYPCOB ¢ yueToM TpeboBanuii denepaibHBIX 3aKOHOB [2], [3] 1 mpUHATHIX
B UX pPa3BUTHE HOPMATUBHO-IIPABOBBIX aKTOB. PaccmaTpuBaeMble BapUaHThI 3aIUTHI TOPHBIX
BBIPa0OTOK JOJIKHBI OLICHUBATHCSI U CPABHUBATHCS C YUETOM JIJIUTEIHOCTH HCIIOIb30BAHUS
3alUTHBIX COOPYKEHU, YCTPOMCTB U MEPOIPUSITHIA, CO3JaBAEMbIX YCIOBUIA JIJIs pa3pabOTKH
MECTOPOXKACHUS, BO3IEUCTBUI HA OKPYKAOILYIO CPEy U CYMMAapHBIX 3aTpar MO 3aIlIUTE IPU
CTPOUTEIIBCTBE U AKCIULyaTalluyd TOPHOTO MPEIPUSATHS.

[Ipu cpaBHeHMHM BapHAHTOB BOJOMOHUKEHHUSI U MPOTUBOMUIBTPALIMOHHBIX 3aBEC
HEOOXOUMO YUHUTHIBATh Pa3INyuUs KapbepHOTO U IIAXTHOTO BOJOOTJIMBA B 000UX Cllydyasix, a
TaKXKe TO, YTO MPOTUBO(PUIBTPALIMOHHBIC 3aBECHI, B OTJIMYME OT BOJAOMOHIKEHUS, HE BICKYT
3a co00i 00pa3oBaHUSI BPEAHBIX CTOKOB W HCTOIIEHUS PECYpCOB MOJA3EMHBIX BOJ U HE
BBI3BIBAIOT JAedopmainuii TOPHBIX MOPOJ, 3€MHOM MOBEPXHOCTH W COOPY)KEHUU B paiioHE
3alUIIaeMbIX 00BEKTOB. B TO ke Bpems HEOOXOAMMO YYHUTHIBATH BBI3bIBAEMOE HMHU
HapyUIEHUE €CTECTBEHHOIO JIBM)KEHMS MOJ3EMHBIX BOJl B MPOLECCE 3KCIUTyaTallid T'OPHOTO
MNPEANPUITHS U OCTAOIIEECS MOCTE €r0 JIMKBHUIALNH.

4.3 IlpoTBOQUIBTpPAIIMOHHBIE 3aBEChl JOIMYyCKaeTcs IMpeaycMaTpuBaTh B KayecTBe
OCHOBHOI'O Cpe€ACTBa JUJIsl MPEJOTBPAILECHUS IOCTYIJICHUS MOA3EMHBIX BOJ B TOpHBIE
BBIPAa0OTKM H3BHE W KaK BCIOMOTATENIbHYIO MEpy M pELICHHUS JIOKaJbHBIX 3a7ad [0
JMKBUJIAIIUU MECTHBIX 04aroB (PHIIbTPAIIIH.

4.4 B cocTaB UCXOAHBIX JAHHBIX AJIS1 IPOCKTHUPOBAHUS JOKHBI BXOJIUTH TPeOOBaHUS K
CUCTEME 3alIUThl TOPHBIX BBIPAOOTOK OT MOJ3EMHBIX M TMOBEPXHOCTHBIX BOJ, CBEICHUS O
MecTax, OTBEJIEHHBIX JJIs cOpoca pyJHUYHBIX BOJA U MaTepUajbl U3bICKAaHUH.

Matepuanbl W3bICKaHUW pailoHa MECTOPOXKIEHUS IODKHBI OTBEUaTh TPEOOBAHHIM
CII 47.13330 u congepxatb:

METEOPOJIOTUYECKUE TAHHBIE;

Tonorpaduueckue TIIaHbl paiioHa B MacmTadax, YyCTaHABIMBAEMBIX MPOEKTHOM
OpraHu3aluen;

CBEJICHUS O Ie€0JIOTMYECKOM CTPOEHUHU paiiOHa, O HAIMYMU B T€OJOTMYECKUX pa3pe3ax
crnenupuIecKux TPYHTOB (MPOCATOUHBIX, MyYUHUCTBIX, MHOTOJIETHEMEP3NIbIX U T.1I.), O
WHKXCHEPHO-TEOJIOTUYECKUX TMpOoIeccax U SBICHUSX (CEHCMHUYHOCTh, KapCT, CKIOHOBBIE
MPOLIECCHI, TOJTOIICHUE U T.1.);

cBeZieHHsI 0 PUBUKO-MEXaHHMUECKUX CBOMCTBAX TOPHBIX MOPOJ;

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

o0I1Me TUAPOTEOIOTHUECKIE YCIOBUS paiioHa:

CBEJICHHSI O BOJIOHOCHBIX TOPHU30HTaX M KOMILJIEKCaX (B JaJbHEUIIEM — TOPU30HTAX)
pailioHa MECTOPOXKICHHS: KOJTUYECTBO BOJOHOCHBIX TOPU30HTOB, UX XapaKkTep, CTATUHUYECKUE U
MEE30METPUUYECKHE YPOBHH MOA3EMHBIX BOJ, UCTOYHUKU U 00JIACTH UX MUTAHUS U Pa3TPY3KH;
XapakTep U JUTOJIOTMYECKUN COCTaB BOJOHOCHBIX M BOJOYHNOPHBIX MOPOJ, MX MOIIHOCTD,
pacmpocTpaHeHue, riyOuHa 3aneranus. CBeleHUsS O TUIAPABIUYECKUX CBS3AX MEXKIY
BOJIOHOCHBIMU TOPU30HTAMU UM TOBEPXHOCTHBIMU BOJIaMHU, O XHUMHYECKOM COCTaBe,
TeMIlepaTypax, CTAaTUYECKUX U JUHAMUUYECKHUX 3amacax MoJ3eMHBIX BOJ;

JTaHHBIE O (PUIBTPAIIMOHHBIX CBOMCTBAX MOPO/I, ONIPEICTICHHBIE C YIETOM CXEMaTH3aI[uU
TUAPOTeOJOTUUECKUX YCIIOBUM;

KapThl PaclpoOCTPAHEHHS BOJJOHOCHBIX CIIOEB, pelbeda UX KPOBIHU U MOJOIIB;

KapThbl TUJIPOU3OTUIIC U TUAPOU30IIHES.
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['eonoruueckre U TUAPOreOIOrHUYecKUe JaHHbIE JOJKHBI ObITh OCBEIIEHBI B Mpeaenax
OKHMJAaeMON 30HBI JIEIPECCHU W Ha TIIYyOMHY, OXBATHIBAIOILIYI0 BCE BOJOHOCHBIC CIIOM U3
KOTOPBIX BO3MOKHBI (PHIIBTPAIIHS WIIM IPOPHIB MOJA3EMHBIX BOJI B TOPHYIO BBIPAOOTKY.

45B mOpoOeKTHOM JOKYMEHTAllUM 3alllUThl TOPHBIX BBIPAOOTOK JIOJKHBI OBITH
MPUBEICHBl XapaKTEPUCTHKU CEIbCKOXO3SMCTBEHHBIX YrOJUi, B TaKXe CYIIECTBYIOIIMX H
BO3BOJMMBIX COOPY)KEHUW U TMPEANPUSATUH, HA KOTOPbIE MOTYT MOBIUATH MPOCKTHUPYEMbIE
3allIUTHBIE MEPOIPHATHS, CBEIEHUS O crnoco0ax, OYEepeAHOCTH U CpPOKax pa3paboTKu
MECTOPOXKACHHUS, U JaHbI PELICHHUS 110 3alUTE OKPYKAIOIIeH MPUPOJIHOMN CpEebl.

[IpoexkTHass MAOKyMEHTalMs JODKHA MPOXOAUTH JKOJIOTUYECKYIO JKCHEPTHU3Y B
cooTBeTcTBUU ¢ DeniepaabHbIM 3aKOHOM [4].

4.6 B mpoeKkTHOI JOKyMEHTAllUU CJeIyeT MpelycMaTpUBaTh MOATATHOE BBIMOJIHEHHE
3aMpPOEKTUPOBAHHOM CUCTEMBI 3AILUTHI.

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

B ycrnoBusix, xorja mo marepualiaM H3bICKAaHUW HE MPEACTaBISETCS BO3MOKHBIM
MPOU3BECTH JOCTAaTOYHO OOOCHOBAaHHBIE pacueThl WIM OKOHYATEIHHO BBIOPATh CUCTEMY
3alUThl, KOHCTPYKLIUU €€ COOPY>KEHUH U YCTPOMCTB, B MPOEKTHON JOKYMEHTALIMH CIIEAYEeT
MpelyCMaTpUBaTh OMBITHO-IIPOU3BOJICTBEHHBIE PAOOTHI, PE3yIbTaThl KOTOPBIX UCIOIB3YIOTCS
JUTSL KOPPEKTUPOBKU MTPOECKTHON JTOKYMEHTALIUU.

4.7 C mOMOIIbIO pacYeTOB U YHUCICHHOT'O MOJICTUPOBAHUS JOJKHBI OMPEIEISThCS:

MOHIKEHUE YPOBHEW MOA3EMHBIX BOJA B XapaKTEPHBIX TOYKaX, BPEMS JOCTH)KEHUS
TpeOyeMoro  TOHMKEHUS, TMPUTOKUM  TMOJA3EMHBIX W  TIOBEPXHOCTHBIX  BOI K
BOJIOMIOHU3UTENILHBIM YCTPOIICTBAM M B TOpPHBIE BBIPAOOTKH — IO I3TamaM pa3padOTKu
MECTOPOKACHUS;

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

HEOOXOJUMOE YHUCIO CKBOXHUH [UISI TPOTUBO(PMIBTPAIIMOHHBIX 3aBEC U PACXOJIBI
MaTepuaioB i1 HUX, PACOpPOCTPAaHEHUE HHBEUHMPYEMBIX MATEpUAJIOB B TOJIIE MOPOJ,
HEO0OXO0IUMOE BpeMs IJIsl CO3/IaHUS YCTOMYUBBIX MPOTUBO(DUIBTPALIMOHHBIX 3aBEC;

MPOU3BOUTENBHOCT, MPOMYCKHAs CIIOCOOHOCTh, pPa3MEpbl, YUCIO, pa3MeEIleHHuEe U
Ipyrue TapaMeTpbl  YCTPOMCTB  Uisi  BOJAOIOHIDKEHHSA, BoI0OcOOpa,  BOJOOTBOAA,
MPOTUBOGUIBTPAIIMOHHBIX 3aBEC U MPOBEICHUE MPOTHBOPUIBTPALIHOHHBIX MEPOPHITHIA,

MOTPEOHOCTh B MAaTEPUANBHBIX U YHEPTETHUECKUX pecypcax;

OIIEHKA KayeCTBa OTKAYUBAEMbIX BOJI U1 BO3MOKHOE M3MEHEHUE KaueCcTBa MOA3EMHBIX U
MOBEPXHOCTHBIX BOJI;

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

OIIEHKA PHUCKa BCJIEICTBHE BO3MOKHOCTH aKTMBHM3ALMU HK30T€HHBIX MPOLECCOB (KapcCT,
cyhdosusi, BHYTpEHHsE Odpo3usi W Jp.) B pe3ylbTare TEXHOTEHHBIX BO3JCHCTBUI
TUIPOTEOIOTUYECKOTO XapaKTepa).

Kpome Toro, mpu mpoeKTUpOBaHUU HEOOXOIUMO OIMpPeNesaTh OKUAaeMble aeopmanmu
3€MHOI MOBEPXHOCTHU B 30HE BIUSHUS BOJIONOHU3UTEIBHBIX CUCTEM.

Kak mpaBurio, cienyer 000CHOBBIBATh paCU€THBIC BETMUMUHBI ONBITHBIMU JTaHHBIMH.

4.8B  mnOpoeKTHOW  JOKYMEHTAIlMM  CJledyeT  IMpeaycMaTpuBaTh  YCTPOHCTBO
HAOIIOIATENIBHBIX CKBAXKUH U TOCTOB, T€0/IC3MYECKHX PENepoB, MAPOK U MapKIICHAEPCKUX
MIYHKTOB, YCTAHOBKY KOHTPOJIbHO-U3MEPUTEIBHOM armapaTypsl U CPOK BBOJIA UX B JIEHCTBHE
JUISl BEACHUSI THIPOTEOJIOTHYECKUX, TUIPOIOTUUECKUX, MAPKIIEHICPCKUX U T'€OJIE3UNUECKUX
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HaOMO/IeHUH, a Takke HaOMIOJeHHM 3a paboTON yYCTPOMCTB CHCTEM 3alllMThl MPH UX
CTPOUTENILCTBE U DKCIUTyaTalllu.

[TporpaMMbl MOHUTOPHHTA U MPOU3BOACTBEHHOI'O SKOJIOTHYECKOT0 KOHTPOJIS (COCTaB U
PEKUMBI  HEOOXOAMMBIX  HAOMIOACHWI) JOJDKHBI — YCTaHABIMBATBCA B MPOEKTHOM
nokymenTanuu. Crenyer mnpeaycMaTpuBaTh HAOMIOJEHUS 3a YPOBHSMH, TEMIIEpaTypou,
XUMHUYECKUM M Ta30BbIM COCTaBaMH IMOA3EMHBIX BOJ, TEMIEPATypoil BO3/1yXa, KOJIUYECTBOM
BBIMA/IAIOIUX OCAJKOB, YPOBHSMH BOJBI B BOJOEMax, 3a pacxoioM, TeMIlepaTypoH,
XUMHUYECKHM U Ta30BbIM COCTaBOM OTKAaUMBAE€MBIX BOJ, 3a JIe(opMalusIMU MOPOJa U 3€MHOI
MOBEPXHOCTHU, OCAJKaMU U ehopMalUsIMU COOPYKEHHH U T.1.

IIpoexTHpOBaHMe 3aIIUTHI OTKPBITHIX BHIPA0OTOK

49B mpOeKTHOW JIOKyMEHTALMW  3aIIUTBl  OTKPBITBIX  BBIPAOOTOK  CIICAYeT
peyCMaTpPHUBATh:

BHEIIIHUE COOPY)KEHUS U MEPOIPHSITHS ISl PETyIUPOBAHUS TTOBEPXHOCTHOTO CTOKA Ha
TEPPUTOPUH, IPUIICTAIOIICH K Kapbepy (paspesy);

COOPYXXCHHSI M MEPOIPHUATHS, 00ECIICUNBAIONINE YMEHBIICHUE WIH MPEIOTBPAILCHHE
(GWIBTPALIMOHHBIX MOTEPh U3 BOJOHAIOIHEHHBIX PEe3epBYapoB (OTCTOWHUKOB, HAKOIUTEICH
IPOMBIIIICHHBIX CTOKOB, XBOCTOXPAHUJIMIIL | T.I1.) TIPUJICTAIOIIUX K Kapbepy (paspesy);

BHYTPUKAPhEPHBIC YCTPOWCTBA U MEPONPUSITHSI, PACCUNTAHHBIC HA MPUTOK MOA3EMHBIX
BOJI, IIOCTYIAIOIIUX B Kaphep, U Ha COOp M OTBOJ COOMPAIOIINXCS B HEM IMOBEPXHOCTHBIX BOI:
BOJIOCTOKH, BOJIOCOOPHHUKH, BOJIOOTIMBHBIC YCTAHOBKU MJIM YCTPOMCTBA Ui cOpoca BOJIbI U3
BOJIOCOOPHHKOB B IIOJ3EMHBIC BBIPAOOTKM W IPH HEOOXOJMMOCTH B 3aBUCUMOCTH OT
MECTHBIX  YCJIIOBHH  —  BHYTPUKAphCpHBICE  CKBOXHUHHBIE M HIVIOQHIBTPOBBIC
BOJIONIOHU3UTENIbHBIE YCTAHOBKH, MECTHBIN TaMIIOHAX TOPHBIX MOPOJ, IPEHAXKU, TPUTPY3KH
OTKOCOB;

BHEIITHHE BOJOOTBOIAIINE YCTPOMCTBA It cOpOca KapbepHBIX BO/I.

4.10 [Tpu HEOOXOAMMOCTH, U3 YCIOBHI 00€CTIeYeHHs] YCTOWIMBOCTA OOPTOB BHIPAOOTOK
WIA 10 TPOU3BOJCTBEHHBIM YCIOBUSM, COKpAIEHHS MPUTOKA MOJ3EMHBIX BOJ B Kapbep
(pa3pe3Hyl0 TpaHIIE0, BHIC3AHYIO TPaHIIC M JAp.) B MPOCKTHOW TOKYMEHTAIMH KpOMe
YCTPOWCTB M MEPOTPHITHIA, MPeIyCMOTPEHHBIX B 4.9, cieayeT nmpeaycMaTpuBaTh KOHTYpHBIE
KOJIbIIEBBIE MU HETMOJIHO-KOJIBIIEBhIE U JTMHEHHBIC BHEITHUE BOJOMOHU3UTEILHBIE CHCTEMBI
WM IPOTUBO(DUIBTPALIMOHHBIE 3aBECHI.

KonbiieBple  BOJOMOHU3HUTENBHBIE  CHUCTEMBI  CIEAyeT MpeaycMaTpuBaTh MpH
pacmnpocTpaHEHUH BOJJOHOCHBIX TOJIII HAa BCEM 3alUIIIAEMOM YUacTKe U 3a €ro MmpeaeaMu.

HemonHokonblieBble BOJOMOHU3UTENBHBIE CHUCTEMBI CJIEIyeT MPOEKTUPOBATH MPHU
pacmipocTpaHEHUH BOJOHOCHBIX TOJIIl HE CO BCEX CTOPOH 3aIIHIAEMOTO Y4acTKa.

JluHeiHbIe BOJOMOHHM3UTENBHBIE CHCTEMBI CIEAyeT MPOCKTHPOBATH MM TepexBaTta
OJIHOCTOPOHHETO TMOJ3EMHOr0 IMOTOKa CO CTOPOHBI BoAOeMa (BOJOTOKA) WIIM MO IUIACTY,
UMEIOIIEMY BBIPRXKECHHBIN YKJIOH B CTOPOHY 3allIMIAEMOr0 y4YacTKa, a TaKyKe JJISl 3aIIUThI
VITMHEHHBIX BBIPA0OTOK M B CIIydasx, KOTJa IO MECTHBIM YCIOBHSIM WX TPUMEHEHUE
OKa3bIBAETCS 1IETIECO00PA3HBIM.

4.11 KonbIieBble, HEMOTHOKOJIBIIEBbIC M TUHEHHBIE MPOTUBO(DUIBTPAIIMOHHBIC 3aBECHI
ClIelyeT MPOCKTUPOBATh B TEX K€ CIy4asX, YTO U COOTBETCTBYIOIINE BOJOMOHH3UTEIbHBIE
cuctemsl (cM. 4.10), ¢ y4eToM OrpaHUYECHUN JIJIS UCTIOIB30BAHUS HEKOTOPHIX THIIOB 3aBEC IO
MPUPOJHBIM YCIOBUSIM (COTTIACHO YKa3aHHWSAM pasfiena 7) U MECTHBIX MPOU3BOJCTBEHHBIX
BO3MOKHOCTEM.
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4.12 BoOTIOHU3UTENbHBIE W MPOTUBO(PHIBTPAIMOHHBIE  YCTPOHCTBA  KapbepoB
(pa3pe3oB) IOIyCKaeTcsl MpeaycMaTpuBaTh B BHJE OTEIBHO PACIIONIOKEHHBIX DIIEMEHTOB
CHCTEMBI 3alllUTHI, pa3MEIIaeMbIX M3 YCIOBHUS UX HauOousblied 3)(HEKTUBHOCTH U C YyU4ETOM
penbeda  KPOBIM  TOJCTUJIAIOIIETO  BOJOYIOpPA, 3alieTaHUs TOPOJ, C  BBICOKOU
BOJIOTIPOHUIIAEMOCTbIO, HATIPABJICHHUS TI0JJ3€MHOT'O TIOTOKA U JIp.

4.13 CHWKEHUE TbE30METPHUUECKOTO0 YPOBHS HAMOPHBIX BOJA JUII  COXpPaHCHUs
YCTOWYMBOCTH TOPHBIX TIOPOJ M HMCKIIFOYCHHS TPOPHIBA BOJBI B BBIPAOOTKH JOMYCKACTCS
NpeIyCMaTpUBaTh C TOMOIINBIO CIIEHUAIBHO MpPEJHA3HAYEHHBIX JUISI 3TOTO YCTPOWCTB
(ckBaKUH, 000PYJOBaHHBIX HACOCAMH, CAMOU3IIMBAIOIINXCS CKBAXHH U JIP. ).

4.14 Tlpu TpPOCKTHPOBAHWUU BBITOIHSIEMONH B HECKOJIBKO ATAllOB CHUCTEMBI 3allHThI
Kapbepa (pa3pesa) HeoOXOAMMO MPETyCMaTPUBATh:

JI0 Havaja CTPOUTENLCTBA Kapbepa (pa3pe3a) — BBOJ B JICHCTBHE BHEIIHUX COOPYKCHUH
U YCTPOWCTB JUIsl PETYJIMPOBAHUSI MMOBEPXHOCTHOTO CTOKA M BOJOOTBOJA, BBOJ B JICHCTBHE
COOPYXKCHHI, YCTPOMCTB W BBIMOJIHEHUE MEPOIPUATHI, HEOOXOAMMBIX ISl 3aIIUTHI TOPHBIX
BBIPAOOTOK OT MOJ3EMHBIX BOJ Ha MEPHOJ, B TEYCHHUE KOTOPOTO MOTYT OBITh IOATOTOBIICHBI
COOPYKCHHSI, YCTPOMCTBA K MEPOIPHUATHS CIICIYIOLIETO ATAlla;

IpU TPOCKTHPOBAHWU CHUCTEMBI 3aIUThl C BHEIIHUMHU BOJONOHU3HTEIBHBIMH WIIH
NPOTHBOMMIBTPAIIMOHHBIME YCTPOUCTBAMH HEOOXOIAMMO TPEAyCMaTPUBATh MEPOIPHSITHSA,
o0ecrieurBarOIIMe OMNepekarIiee pa3padoTKy Kapbepa (pa3pe3a) pa3BUTHE IOHUKCHUS
YPOBHSI TOJ3EMHBIX BOJ. [Ipy MPOEKTUPOBAHMHM CUCTEMBI 3allIUThI TOPHBIX BBIPAOOTOK Oe3
BHEIIIHUX YCTPOKMCTB — TOTOBHOCThH CPEJICTB LIS IIPOBEICHUS HEOOXOAMMBIX MEPOIIPHITUN U
BBINOJIHEHHSI HEOOXOIMMBIX YCTPOMCTB B TpoIiecce pa3padoTKU Kapbepa (pa3pesa);

B IIEPUOJI CTPOUTEILCTBA Kapbepa (pa3pe3a) — MOCICIOBATEIbHBIN BBOJ B JCHCTBHUC
JOTIOTHUTETBHBIX COOPYKEHUN M YCTPONCTB M MPOBEICHHE HEOOXOAUMBIX MEPONPUSTHH,
IpeyCMOTPEHHBIX MPOEKTHOM ToKyMeHTaruei (cMm. 4.10—4.13);

K MOMEHTY CIauu Kapbepa (pa3pe3a) B JKCIUTyaTallMI0 — TOTOBHOCTh COOPYKEHUH U
YCTPOWCTB, 00ECTEUHBAIOIINX 3alIUTy TOPHBIX BBIPAOOTOK, 1O JOCTHIKEHHUS TMOJHOMN
MPOEKTHOM TMPOM3BOAMTENHHOCTH Kapbepa (pa3pe3a), B TOM 4YHCI€ TOTOBHOCTh
3aMPOCKTUPOBAHHON  CHCTEMBI  PETyJIUpPOBaHUS  IMOBEPXHOCTHOTO  CTOKA, JApEHaXa,
CTaIlIOHAPHOTO BOJOOTINBA U BOJIOOTBO/A PYAHUYHBIX BOJ;

B TMpoIlecce OKCIUTyaTalldd Kapbepa — TIOCIEeNOBaTENbHBI BBOJ B JIEHCTBUE
COOPY)KCHHUI U YCTPOWCTB W MPOBEICHUE MEPONPUATHH, 3alPOSKTUPOBAHHBIX B CHCTEME
3alIUTHl ¥ 00ECTICUHBAIOIINX MOCTOSHHOE OINEpeKeHUE MO OTHOIICHHIO K TOPHBIM paboTam
pPa3BUTHUS TIOHWKEHHS YPOBHS MOA3EMHBIX BOJ WA MPOTHBO(PHUIBTPAIIMOHHBIX YCTPOMCTB Ha
CPOK, TIPETyCMOTPEHHBIN B MPOSKTHON JOKYMEHTAIIUH.

IIpoexTHpoBaHMe 321U THI MOA3EMHBIX BHIPA0OTOK

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

B Ka4YC€CTBC MOJA3CMHOI'0 APCHAKA — CaMUX 3alllUIIaCMBbIX BBIpa6OTOK C yCTpOﬁCTBOM B
HUX OPCHAKHBIX KaHABOK;

BCPTUKAJIBHBIX, TOPU3OHTAJIBHBIX W HAKJIIOHHBIX (BOCCTE[IOH_II/IX n HI/ICXO,Z[SIH_II/IX)
CaMOM3JIMBAOIIMUXCA CKBA)XXHH, 38.6ypI/IBaCMBIX, 3aaBJIMBACMbIX (I/IJ'II/I 38.61/IB8.CMLIX) n3 caMux
3alIacMbIX BLIpa6OTOK, APCHAKHBIX BBIpa6OTOK N3 CTICHHUAJIBHBIX HUII U KaMEp,

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

COOTBETCTBYIOIIUX COOPYKEHHUM U MEPOIPUSATUI ISl peTyIUPOBaHUS ITOBEPXHOCTHOTO
CTOKa, BKJIIOYask BOJIbI, CKAIJIMBAIOIINECS B MYJIb/IaX CIBHXKEHUS 36MHOI TOBEPXHOCTH.

Bo Bcex ciaywasx B IpoeKTax 3allUThl IMOA3EMHBIX BBIPAOOTOK  JOJKHBI
IpelycMaTpUBaThCsl YCTPOWCTBA M YCTAHOBKU JIJISl BOJOOTJIMBA U OTBOJIa OTKAYMBAEMBIX BOJ
K MecTaM Hx copoca.

I1 puMCYaHUC — Cucrtema peryjaupoBaHrsad IMOBEPXHOCTHOT'O CTOKa IIpU HeO6XOL[I/IMOCTI/I JOJIDKHa
OXBaTbIBaTh TCPPUTOPUIO U BHE ITAXTHOT'O MOJIA B IPEAC/IaX, yCTaHABJIMBACMbIX IIPOCKTOM.

4.16 B cimy4asx HEMOCPEICTBEHHON Yrpo3bl MPOPHIBOB B MOA3EMHBIC BHIPAOOTKH BOJIBI
U TOPHBIX MOPOJ, B YAaCTHOCTM KOTJAa HaJ KpPOBJEH IOJIE3HOI'O MCKOIAEMOI0 3alleraioT
HECKaJbHbIE BOJOHOCHBIE TOPU30HTHI, JIOIMYCKAETCS IPEeAyCMAaTpuBaTh B IPOEKTHOMN
JOKYMEHTAIIMM BHEIIAXTHBIE BOJOIOHU3UTEIbHBIE CHUCTEMbI W TNPOTUBO(PHIBTPAIMOHHBIC
3aBECHI, yCTpaUBaeMbIe B COOTBETCTBUH ¢ TpeboBanmsmu 4.10-4.13.

JlomyCTHUMYIO BETMYMHY MPHUTOKA BOJBI B OJATOTOBUTENILHBIC M OYHCTHBIC BHIPAOOTKH
Ha MECTOPOXKJIEHHUSAX IIOJIE3HBIX HCKONAEMbIX CJEIyeT INPUHUMATh HCXOJS W3 OIbITa
CTPOUTENIbCTBA U SKCIUIyaTalluy HIaXT B aHAJIOTUYHBIX YCIOBUSX.

4.17 [1pn npoeKTUPOBaHUM 3aLIUTHI TOPHBIX BBIPAOOTOK, MPOXOASILUX B BOJOHOCHOM
TOJIIE, W3 KOTOPOH OKUIAKOTCS 3HAYUTEIbHBIE MPUTOKH BOJBI, JOIMYCKAaeTcs MpHU
Ha/JIeKalmeM OOOCHOBAaHMHM TNPEAyCMaTpHUBAaTh CO3JaHHWE B TpeAeiax MIaXTHOTO IOJIs
CHEIHaJIbHBIX JIPEHAKHBIX TOPU30HTOB, pacrojaras IpeHaKHbIe BIPAOOTKH HUKE OCHOBHBIX
OTKaTOYHBIX TOPU30HTOB.

4.18 Ilpu mpOEKTHPOBAHUY 3aIUTHI TOPHBIX BBHIPAOOTOK HEOOXOJMMO YYHUTHIBATH, YTO
IPOXOJKY HMX B HEOCYHIEHHBIX IMOpOJax CJeAyeT IpeaycMaTpuBaTh C ONEPEkKAIOUIIM
OypeHueM u coOmojgeHueM TpeboBanuii 4.15, a B HEOOXOOUMBIX CIy4asix — C
MpEBapUTENbHBIM 3aMOPaKMBAHUEM TOPHBIX MOPOJA WJIM C IPUMEHEHHEM IIMTOBOTO
croco0a.

419 Ilpn TPOEKTHPOBAHWUHU BBIMIOJHSAEMONH B HECKOJIBKO JTAIOB CHUCTEMBI 3alUTHI
MOJI3€MHBIX BBIPA0OTOK HEOOXOAUMO MPEyCMaTPUBATD:

JI0 Hadaja IPOXOJKH CTBOJOB — BBOJ B JICWCTBHE COOPYKCHHH M YCTPOMCTB IO
PEryJIMpOBaHUIO IMOBEPXHOCTHOTO CTOKA, OTPaXJIAIOLIUX IUIOMIAJKH IIAXTHBIX CTBOJIOB,
OypeHHEe OIEepeKarluX KOHTPOJIbHO-PA3BEJOUHBIX CKBaXXMH Ha BCIO TIJIIYOMHY CTBOJIA,
TOTOBHOCTb Hapy>KHbIX CTBOJIOBBIX IPOTUBOPUIBTPALITOHHBIX 3aBec W
BOJIONIOHU3UTENIbHBIX CHUCTEM, €CJIIM OHM MPEIyCMOTPEHBbl MPOEKTHON JTOKyMEHTaIuel,
TOTOBHOCTD IPEIBAPUTEIILHOTO TAMIIOHAXka FTOPHBIX TOPO/I;

0 Hayajga [MPOXOJKH TMOJTOTOBUTENIbHBIX BBIPAOOTOK — BBOJA B JIEHCTBUE
BOJIOOTJIMBHOM YCTAHOBKM Y IIAXTHOTO CTBOJA (JIOMyCKaeTcsl MpeaycMaTpuBaTh MPOXOIKY
MOATOTOBUTENBHBIX  BBIPAOOTOK TIPH  JCHCTBMM BPEMEHHOM HACOCHOW  CTaHIIWH,
pacCUMTaHHOM Ha OXKHMJIA€MBId NPUTOK B IEPUOJ 1O TOTOBHOCTH 3alPOCKTUPOBAHHOM
CTAllMOHApHOW HACOCHOM CTaHILMHU), BBOJ B JAeWCTBHE 3yMI(OBBIX U NEPEKauMBAIOIINX
HACOCHBIX CTAHIIMHA M BHEIIAXTHBIX BOJONOHU3UTENBHBIX CUCTEM, €CIIU OHH MPETyCMOTPEHBI
MPOEKTHON JOKYMEHTALINEN;

B IEpPUOJ NMPOXOAKU IMOATOTOBUTEIBHBIX BBIPAaOOTOK — IOCJIEIOBATENbHbBIN BBOJA B
JEICTBUE JIOTOJHUTENbHBIX COOPY)KEHUH U YCTPONCTB M TpOBEIEHHUE HEOOXOIUMBIX
MEpOIPUATHIA, IPETYCMOTPEHHBIX MMPOSKTHOM AoKyMeHTarmel (cM. 4.16—4.18);
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K MOMEHTY Hayajla OYHUCTHBIX paboT — oOecrieueHue MOHUKEHHsI YPOBHS MOA3EMHBIX
BOJI, TOTOBHOCTb COOPYXEHHHl U YCTPONCTB, 0OECHeUYMBAIOIIMX 3alIUTY [OA3EMHBIX
BBIPA0OTOK JI0 AOCTHKEHUS TIOJTHOW MPOEKTHOM MPOU3BOAUTEIHLHOCTU MPEANPUSTUS, B TOM
YyHClie TOTOBHOCTh CTAallMOHAPHBIX TOJ3€MHBIX HACOCHBIX CTAHIUH U  CHCTEMBI
peryaupoBaHus MOBEPXHOCTHOTO CTOKA U BOJIOOTBO/IA;

B Mpollecce SKCIUTyaTalluu MPeanpHUsITHs — AaJbHEHIINI Mocie10BaTeNIbHbI BBOA B
JEICTBUE 3alpOCKTUPOBAHHBIX COOPY)KEHHH W YCTPOHCTB M IPOBEIECHUE MEpONPHUATHUH,
o0ecreunBarOIUX MOCTOSHHOE oOmepexaroniee (M0 OTHOIIEHHI0O K TOPHBIM paboTam)
pa3BUTHE MOHIKEHUS YpOBHS MOJI3€MHBIX BOJI Wi COOTBETCTBYIOILIUX
MPOTUBOGUIBTPAIMOHHBIX YCTPOMCTB HA CPOK, ONPEAEIIIeMBbIi IPOEKTHON JOKYMEHTAILIUEH.

5 Bogononuxkenue

OO0mme ykazanus

5.1 BogonoHuxeHue ciaeayeT NpoeKTUPOBATh C IPUMEHEHUEM OTKPBITHIX U BaKYYMHBIX
BOJIONIOHU3UTENIbHBIX CKBAXKUH, UITOPWIBTPOB, IUIACTOBBIX, TPyOUaThIX M TPaHLICHHBIX
JpEeHa)kel, MOA3EMHBIX APEHAKHBIX BHIPAOOTOK.

5.2 TpeOyeMmyr0o BETUYMHY CHIDKEHHSI HAIllOPOB B BOJOHOCHBIX TOPU30HTAX CIIEIYET
ONpEAEATh U3 YCIOBHSI COXPAaHEHUS YCTOWYMBOCTU IMOPOJ, OKPYKAIOIIMUX BBIPAOOTKH, U
IPEIOTBPALEHUS IPOPHIBA B HUX MOJ3EMHBIX BO/I.

53IIpu  TNpPOEKTHPOBAHWU  BOAOMOHIKEHHS C  NPUMEHEHHEM  BHEUIHEH
BOJIOTIOHM3UTEIILHONW CHCTEMBI, 3aIUINAIONICH OTKPBITYIO BBIPAOOTKY, YPOBEHB ITO/I3EMHBIX
BOJ JIOJDKEH OBITh NOHMIKEH 10 BO3MOYKHOCTH HUXKE €€ JIHa Ha BEJIUYMHY, ONpeesieMylo
pacyeTHbIM  MOBBIIIEHHWEM  YpPOBHS BOJBI 33 BpeMs  aBapUilHOTO  OTKIIIOYEHUS
BOJIONIOHU3UTEIIBHON CUCTEMBI.

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

5.41lpn  NpPOEKTHPOBAHMM  BOJAOIOHMKEHUS C  TMPUMEHEHHEM  BHENIaXTHBIX
BOJIONIOHU3UTENIBHBIX  YCTPOMCTB, 3alMINAIONIMX IOJ3€MHbIE TOpPHbIE BBIPAOOTKH B
BOJIOHOCHBIX MTOPO/IaX, HE OTJEJIEHHBIX BOJIOYIIOPOM OT BBIMIETEKALIUX BOJOHOCHBIX MOPO/I,
MOHMKEHHBIM YpOBEHb MOJI3EMHBIX BOJI JOJDKEH HAXOJIUTHCSA HUXKE MOJOLIBBI 3aIIUIAEMbIX
MOJI3EMHBIX BBIPA0OTOK Ha INTyOMHY, COOTBETCTBYIOLIYIO TpeOOBaHUIM 5.3.

[Ipu Hanmuuum Bojoymnopa (TOpHBIX MOpoA ¢ KoddduuueHToM (uIbTpanuu MeHee
0,001 M/cyT), OTAENSIOMIErO TOJIIY TOPOJ, B KOTOPBIX MPOCKTHPYIOTCS IOJI3EMHBIC
BbIPa0OTKH, OT BBILIENEKAIIETO BOJOHOCHOTO TOPU30HTA, NOHWKEHUE YPOBHS IMOA3EMHBIX
BOJI B 3TOM FOPU30HTE, KaK MIPaBHIIO, CJIEAYET HA3HAYaTh C y4ETOM COOIIOIEHUS YCIOBHS

y <5h,, 1)

I/I€ Y — OCTaTOYHBII Harop, OTCYUTHIBAEMBIA OT KPOBJIM PAa3EIIAIONIEro CI0SI BOJOYHOPHBIX
opoJ, M;

h¢ — TonmuHAa HEe HapyIIaeMoro npu pa3paboTKe pa3eisioIIero CJIOs BOIOYIMTOPHBIX
IIOPO/I, M.
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[Tpu cobnronenun ycioBus (1) oOBOJHEHHE HUMKENIEKAIIETO BOJOHOCHOTO FOPU30HTA
3a CYeT NepeTeKaHWs IMOJ3EMHBIX BOJ M3 BBILIEIEkKAlIero (Ha BOAOYIOPE), MOXKHO HE
YUUTHIBATD.

[Tpu sTOM OcTaercs B cuiie TpeOOBaHUE MOHMKEHUS YPOBHS MOJ3EMHBIX BOJ B TOJIIE
MOpO/JI, TJIe pacIoiaratoTcs MOA3eMHbIE TOPHbIE BEIPAOOTKH, HUKE UX TOJIOIIBHI.

[Ipy HEBO3MOXXHOCTH TOHMKEHHUS YPOBHS IMOA3EMHBIX BOJ HHXKE IMOJOLIBBI TOPHBIX
BBIPa0OTOK C MOMOUIbI0 BHEHIAXTHBIX BOJOMOHU3UTEIbHBIX YCTPOMNCTB AOMYCKAETCA MpPH
COOTBETCTBYIOLIIEM OOOCHOBAHHWU HCIIOJIb30BAaTh HX JJI MPAKTUYECKH JIOCTHKUMOTO
BOJIONOHIDKEHUS, TIPeyCMaTpUBasl B Mpejeax MIaXTHOTO MOJsl MEPONPUSATUSL U YCTPOIlCcTBa
cornacHo 4.15.

5.5 Heo6xoaumoe Bpemst 1l TOCTUKEHUS TPeOyeMOoro MOHUKEHUsI YPOBHS MOJ3€MHBIX
BOJI, pPacHpOCTpPaHEHHE JEMpPecCud W pPa3BUTHE BOJOMOHU3UTEIBHOW CHCTEMBI JOJKHBI
OTPEAENATHCS COOTBETCTBEHHO CXeME FOPHBIX padOT U THIPOre0JIOrHIeCKOMY 000CHOBAHHUIO.

5.6 Cxemaruzanusi MPUPOAHBIX YCIOBUH [JJIsl pacueTa BOJONMOHIKEHUS JOJKHA
OTpaXkaTb JEHCTBUTENbHBIE TUAPOTCOJIOTHYECKUE YCIOBUS, T€OJIOTHYECKOe CTPOSHHE TOJIIU
U XapaKTEePUCTUKH CIATaloIInuX €€ CIO0EB.

5.7 Ilpu pacyere BOJOMOHMKEHHS MPUTOK MOA3EMHBIX BOJ K BOJOIMOHU3UTEIHLHOM
CUCTEME CJIelyeT OMpEeIeNaTh HCXOJs M3 OCHOBHOTO JIMHEHHOr0o 3aKOoHa JaMUHApHOM
bunbTpanuu, BeIpaxkaeMoro B 001eM Buae Gopmyaon

v=Kkl 2)

rzie V — CKOpOCTh (pubTpammm, M/cyT;
k — ko3 dunrenT punbrpaum, M/cyT;
| — rpaguenT Hanopa.

OcHOBHBIE pacyeTHble (QOpPMYyNIbI W TAOMUIBI Uil ONpPENENeHUs TMPUTOKOB K
BOJIOTIOHU3UTENBHOM cUCTEME NpUBeAeHBI B [Ipunoxennn A.

[Ipy HEoOXOaUMOCTH TPUMEHEHHUS BOJONOHMKEHUS B BOJOHOCHBIX TOPU30HTAX,
CIIOKEHHBIX IMOPOJAAMH, OTIMYAIOIIMMUCSH BBICOKUMHU (UIBTPALMOHHBIMU CBONCTBAMHU
(KpynmHOOOJIOMOYHBIMH, CIWJIBHOTPEUIMHOBATBIMU W 3aKapCTOBAaHHBIMM),  pacyeT
BOJIONIOHMIKEHUS JIOIYCKAeTCsl OCHOBBIBATh HA OMBITHBIX JAHHBIX U YTOYHSITH B IpOLIECCE
MO3TAITHOTO BBIMOJHEHHS] CUCTEMBI 3alllUThl, OCHOBBIBASICh Ha pe3yibTaTax HaOJIOJIEHUN 3a
YPOBHSIMH MOJ3EMHBIX BOJ B HAOJII01aTENbHBIX CKBAKHHAX.

5.8 lns  ycnmoBuid TIOBBIMIEHHOH CIOXXHOCTH (HEOTHOPOJHOTO (PHIBTPAIIIOHHOTO
MOTOKA, CJOXHBIX OUYEPTAHUW KOHTYpPOB NUTAaHUS U BOJONOHMXKEHUS U T.I.) pacyer
BOJIONIOHU3UTENIbHBIX CHUCTEM CIIEAyeT MPOU3BOAUTH C HCIOJb30BAHUEM YHCIEHHOTO
MOJIEJIMPOBAHUS, a TaKKe MH)KEHEPHO-PACUYETHBIX MPOrpaMM M MPOTPaMMHBIX KOMILJIEKCOB
WIH IPYTUX METOIOB.

5.9 KoHCTpyKIIMM BOJIOTIOHM3UTENBHBIX W HAONIOJATEIBHBIX CKBAXHH W JpEHaXKeH
clenyeT IpUHUMATh B COOTBETCTBUU C ykazaHusaMu [Ipunoxenus b.

OTKp bIThI€ BOAOIIOHU3UTEC/IbHbIC CKBAKUHbI

5.10 OtkpeiThIe (cooOmatommecss ¢ aTtMocepoil) BOIOMOHU3UTEIBHBIC CKBAKUHBI
cleyeT MpeaycMaTpuBaTh, Kak MPaBUIIO, JUISl CHMXKEHUS YPOBHS (WJIM HAIopa) MOA3EMHBIX
BOJI B HECKaIBHBIX MOpoAax ¢ KoddduumeHToM QuiabTpanuu He MeHee 2 M/CYyT B BO BCEX
JIPYTUX CITy4yasiX, Korjaa ux 3QQpeKTUBHOCTD MOATBEPHKIAETCS ONBITHBIMU JAHHBIMHU.

5.11 [Ipy npOEKTUPOBAHUU BOJONMOHM3UTENBHBIX CHUCTEM CIIEAYeT MpeaycMaTpuBaTh
OTKPBITbIE BOJIOTIOHU3UTEIbHBIC CKBA)KUHBI B BUJIE:

10
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000pyI0BaHHBIX HACOCAMH,

CKBO3HBIX COpPOCHBIX CKBaXWH, OOOPYIOBaHHBIX (WIBTpAMH, YEpe3 KOTOPHIC
MOCTYMAIOIINE B CKBAXHHY TOJ3EMHBIC BOJBI W3 BCEX INPOPE3aEMbIX €0 BOJOHOCHBIX
TOPH30HTOB COPACHIBAIOTCS B MOJI3EMHBIC BBIPAOOTKH;

CaMOM3JIMBAIOIIUXCS C H3JIMBOM BOJIBI UYepe3 yCThE;

BOJIOTIOTJIONIAOIINX, C TOMOIIBI0 KOTOPBIX IIOJ3EMHBIC BOJBI K3 BBIIICISKAIICTO
TOPH30HTA COPACHIBAIOTCS B HAKEIIEHKAIIIHIA.

5.12 CkBaxuHbl, OOOpYIOBaHHBIC HACOCaMH, CJEAYeT IpeaycMaTpuBaTh  JUIS
KOHTYPHBIX M JIMHEHHBIX BOJONOHU3UTEIBHBIX CHCTEM, a TaKXe MPOCKTUPOBATh B BHJIC
OTJENILHO PACIOJIOXKEHHBIX BOJOIMOHU3UTEIBHBIX YCTPOWCTB MPH OTKPBITOW M TOJA3EMHOMN
pa3paboTKaX MECTOPOXKICHHI TMOJE3HBIX HCKOMAeMbIX M B BHUJE pPACHpPEICICHHBIX II0
IUIOINAAM IIAXTHOTO TIIOJI BOJOIOHHU3UTEIBHBIX YCTPOMCTB TpU IOA3EMHON pa3paboTKe
MOJIC3HBIX HCKOIIACMBIX.

5.13 CxBo3HBIE COPOCHBIE CKBaXKUHBI (CKBO3HBIEC (DUIIBTPHI) CIEIyeT IpeaycMaTpUBaTh
JUIS KOHTYPHBIX M JIMHEHHBIX BOJOIOHHU3UTEIBHBIX CHUCTEM, a TaKXe B BHJIC OTICIBHO
PAcCIIONIOKEHHBIX WM PACIPEACICHHBIX IO IJIONIAU MIAXTHOTO IOJII BOJOIMOHU3UTEIBHBIX
YCTPOMCTB MPHU MOJ3EMHON pa3pabOTKe MOJE3HBIX UCKOMAEMbIX M IPH OTKPBITOW pa3padoTKe
MECTOPOXKJCHUN ITOJIC3HBIX HCKOIMAEMbIX, KOTJIa TEXHHYECKH BO3MOXKHO M IKOHOMHYECKH
OIPaBJ/IaHO YCTPOMCTBO MOA3EMHBIX APECHAKHBIX BHIPAOOTOK.

5.14 BeprukanbHble CAMOU3JIMBAIOIIUECS CKBAXHHBI JJIsi CHATUSI M30BITOYHOTO HAIoOpa
B HIDKEJISKAIIMX BOJOHOCHBIX FOPU30HTAX CIICIAYET MpPEeAyCMaTPUBATh VIS MPEIOXPAHCHUS
OT HapyIICHHUS YCTOWYMBOCTH TOPHBIX TOPOJ M TPEJAOTBPAIICHUS OIACHBIX MPOPHIBOB
HAIOPHBIX BOJI B OTKPBITHIC WIIU ITOA3EMHBIC TOPHBIC BEIPAOOTKH.

3a0ypuBaHue CaMOM3IUBAIOUINXCS CKBKUH CIIEAYeT MPOU3BOAUTH C IMOBEPXHOCTH
3emid, ¢ Oepm Ha OopTax KapbepoB (pa3pe3oB), C MOJOMIBBI OTKPBITHIX WU TMOA3EMHBIX
BbIpaboTOK. CKBaXMHA JOHKHA OBITh 3arinybieHa B HauOolee TPOHUIAEMYIO 30HY
BOJIOHOCHOT'O TOPU30HTA, COJEPIKAIIETO HATOPHBIE BOBI.

5.15 l'opuzoHTanbHblE WA HUCXOIANIME  CaMOM3JIHMBAIONIMECS  CKBAKUHBI,
ycTpanBaemble ¢ 0epM Ha 0TKOCax, ClIeqyeT MpeaycCMaTpUBaTh B MOOIIBE BOJOHOCHBIX CIIOEB
BOJIM3U UX KOHTAKTa C BOJAOYIIOPHBIMU CJIOSIMU MJIH B MECTAaX COCPEIOTOUYCHHOM (PUIbTpariuu
JUTSI IpeI0TBpatieHus cy(h(o3MOHHOTO BBIHOCA MTOPOBI Yepe3 OTKOCHI OTKPBITHIX BBIPAOOTOK.

['opu3oHTanbHBIE WM HUCXOJANINE CKBRXHHBI HA OTKOCAX OTKPBITHIX BBIPAOOTOK
JOTyCKaeTcsl MpeaycMaTpuBaTh KaK BCIOMOTaTeIbHOE CPEACTBO MPHU  HAPYKHOM
BOJIONIOHU3UTENILHON CHUCTEME U3 CKBaXXHH, O0OPYTOBAaHHBIX HACOCAMHU, WM M3 CKBO3HBIX
COpPOCHBIX CKBaXHUH (MJU TIPU MPOTUBODUIBTPALIMOHHON 3aBece), a TAK)KE B KAUECTBE OJTHOTO
U3 OCHOBHBIX CPEACTB I TOJACPNKAHHS CO CTOPOHBI MOCTOSHHBIX OOpPTOB BBIPAOOTKHU
MOHIKEHHOTO YPOBHSI TOJ3€MHBIX BOJ, JOCTUTHYTOTO C TOMOIIBIO JAPYTUX CPEICTB
(Hampumep, OTKPBITOTO BOAOOTIINBA).

5.16 B mpoekTHOW JOKyMEHTAallUd CIeAyeT TNpeaycMaTpuBaTh MPUMEHEHUE B
MOJI3EMHBIX BBIPAOOTKAX CAMOM3JIMBAIOIINXCA CKBAXHH (BOCCTAIOIIMX, HUCXOJSAIIMX WIIH
TOPU3OHTAIBHBIX — B 3aBHCHUMOCTH OT THJIPOT€OJOTHYECKUX YCIOBHUM) ISl YCHIICHUS
JIPEHUPYIONIEH CIMOCOOHOCTH CaMOi BBIpAaOOTKH, a TaKXke s BOJOMOHIKEHUS B
BOJIOHOCHBIX MOPOJIaX U CIIOSIX, OTJEICHHBIX OT BBIPAOOTKH BOJOYMOPHBIMH MPOCIOHKAMU U
CIIOSIMU.

5.17 [Ipy TOpU3OHTANTHHOM 3aJieTaHUM BOJOHOCHBIX TOPU30HTOB JIOMYCKAETCs
npelycMaTpUBaTh MCIOIb30BAHUE AJIS BOAOMOHIKEHUS TYyYEBBIX APEHAXKEH, COCTOSIINX U3
[IAXTHBIX KOJIOJIIEB C YCTAHOBJICHHBIMH B HHMX HAcOCaMu, U 3a0ypHBaeMbIX W3 KOJIOAIICB

11
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Jy4eBBIX (paaualbHBIX), KaK IPaBHIO, T'OPU3OHTAIBHBIX (a TPH HEOOXOIUMOCTH — H
HAKJIOHHBIX ) CAMOU3JIMBAIOIINXCS CKBAYKUH.

5.18 Bojormoromarone CKBaXUHBI CICAYEeT MPEAyCMAaTpUBaTh NPH  3aJICTAaHHH
BOJIOIIPOHHUIIAEMOr0  CJIOSl, HMMEIOIIEr0 BBICOKYIO ITOTJIOMIAIONIYI0 CIIOCOOHOCTh HHIKE
OCYIIIAEMOTr'0 CJIOS, PACIOJIOKEHHOTO Ha Bojoyrope. BennyuHa Hamopa B IOTJIOMIAONIEM
clloe JIOJDKHA OBITh HFDKE, YeM B JpeHupyeMoM. Uem Oolbllie pa3HHIIA B HAmopax, TEM
s dexTuBHEN paboTa BOJOMOTIONIAIOIINX CKBAYKHH.

BakyymHoe BOIONIOHM:KEHH e

5.19 BakyymMHOE BOJOIIOHMXCHHUE CIEIyeT NPOEKTHPOBAaTh C NPHUMEHEHHUEM JIETKUX
UTITOGUIBTPOBBIX YCTAHOBOK BAaKyyMHOTO BOJIOTIOHMIKECHUS, 3KEKTOPHBIX HIIIO(PHUIBTPOB,
BaKyyM-KOHIIEHTPUYECKMX CKBXHH M BAaKYyMHBIX CKBR)XUH C IMOTPYXHBIMH HAcOCaMH, a
Takke 3a0ypHBaeMbIX U3 TMOJ3EMHBIX BBIPAOOTOK BOJONOHU3UTEIBHBIX CKBOKUH C
HNOJKJIIOYEHUEM K HHUM arperaroB U KOJJICKTOPOB YCTaHOBOK BaKyyMHOT'O BOJOIIOHHMKECHUS
WU JIPYTHX BaKYyMHBIX CUCTEM.

5.20 B cocraBe BOJONOHU3UTEIBHBIX CHCTEM OTKPBHITBIX M TOA3EMHBIX BBIPAOOTOK
Clle/TyeT MPUMEHSTh HHBEHTAPHbIC UTIOQIIBTPHI:

JEeTKUe, HEe HMEIOIINEe WHIMBHUIYaJbHBIX BOJONOJBEMHHKOB M COCIUHSIOLINECS C
LEHTPAIbHOW HACOCHOW CTaHLMEH OOIMM (JUIsi Tpynmbsl UIIIO(GUIBTPOB) BCACHIBAIOIINM
KOJUIEKTOPOM;

KEKTOPHbIE, CHAOKCHHBIC MHAMBUIYAJIbHBIMU 3KEKTOPHBIMH BOJONOIBEMHUKAMU H
COCIMHEHHBIE C ICHTPAJIbHOW HACOCHOW CTaHIMEH oOmmMM (Ui TPYyNIbl UIIIO(QHIBTPOB)
HaroOPHBIM U BOJIOOTBOJISIIIUM BOJIOBOIAMH;

BaKyyM-KOHIIEHTPUYECKHE, CHaOKEHHbIE ~ WHAMBUIYAIBHBIMH  KEKTOPHBIMH
BOJIOTIOABEMHUKAMH ¥ COEJUHEHHBIE C IEHTPaJbHOW HACOCHOM CTaHLMEHl HamoOpHBIM U
BOJIOOTBOJISIIIMM BOJIOBOJAMHU.

5.21 NuBeHTapHbIi UrnoQuiabTp (MrnopuIbTpoBas KOJIOHHA) COCTOMT U3 HAKOHEYHHKA,
(GmIBTPOBOTrO 3BeHA ((PUIBTPOBBIX 3BEHBEB) U INIyXUX 3BEHbEB HAI(UIBTPOBBIX TPYO.

5.22 CrnenyeT npeaycMaTpUBaTh MOTPYKEHHUE JIETKUX U KEKTOPHBIX UII0(UIBTPOB 10
riryOuHs! 12—-15 M MexaHu4ecKUM crocoOoM 3a0MBKOM MIIM 3a/1aBJIMBAHUEM C IIPUMEHEHUEM,
KaK MpaBHJIO, THJIPOpa3MbIBa (MHIpaBIUYecKuil crocod morpyxenus). [Ipu Heo6xoaumocTu
nepeceyeHust JETKUMHU U 3KEKTOPHBIMU UTTIO(PUIbTpaMU

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

5.23 Jlerkue urnouiIbTPOBBIE YCTAaHOBKH TI'PAaBUTAIIMOHHOTO BOJOMOHMKEHHS (THUIA
JINY) cnenyetr NpUMEHATh B OCHOBHOM B COCTaBE€ BHYTPHKAPbEPHBIX CUCTEM 3aIUTHI (a IpU
HEOOXOMMOCTH — M B TOA3EMHBIX BBIpaOOTKax) MpH TpeOyemoil IiyOMHe HOHMKEHHUS
YPOBHS TOA3EMHBIX BOJ 10 4-5M cuMTas OT YpPOBHS OCH HACOCHOH YCTaHOBKM (WJIM Ha

OonplIyl0 TMIYyOMHY — C TPUMEHEHHEM SPYCHBIX CHCTEM) B TOPHBIX IOpOJax ¢
kodpuurentamu unbTparu 5-50 M/cyT — 6e3 OOCBHIIKKM BOKPYT UIIO(UIBTPOB, a HpHU
koopduurente QuabTpanuu 2-5M/cyr — ¢ TNecYaHO-TPaBUHHOW OOCBIIKOM BOKPYT

UTI0(UIBTPOB HA BCIO BHICOTY BOJIOHOCHOT'O CIIOA.

5.24 B xauectBe MarepHaia OOCBIIKM HIIO(UIBTPOB CIEAYET NPUMEHSATh IECOK
C yYacTuaMH KpynHocThio 0,5-2 MM WM TmecHaHO-TpaBUHYIO (1IeOEHOYHYIO) CMECh
¢ KpynHocThto yactul 0,5-5MM. YCTpOHCTBO HITOQUIBTPOB HEOOXOIUMO BBINOIHSATH
B cooTBeTCTBHH ¢ TpeboBanusimu [Ipunoxenus b u CIT 45.13330.
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5.25 Jlerkue urnoduiabTpoBbIC YCTAHOBKH BaKYyMHOI'O BOJOINOHMXeHUs (TUTIOB YBB,
YB3M wu n1p.), 3KEKTOpHBIC UTTIOGUIBLTPOBBIC YCTaHOBKH (THIa D) M yCTAaHOBKHU C BaKyyM-
KOHIEHTPUYECKUMHU BoJonpueMHukamu (tuna DBBY) crnenyer npumeHsTh, Kak MpaBHIIO,
JUTSL BOJIOTIOHMYKEHHUS B TOPHBIX MOPOIax ¢ KodhGuimeHToM GuiabTpauu MeHee 2 M/CYT.

5.26 YCTaHOBKU C 9KEKTOPHBIMH UIIIOGUIBTPAMHU JOMYCKAETCA MPeaycMaTpUBaTh JUIs
BaKyyMHOT'O BOJIONIOHKKEHHUSI TpPHU TMOHWKEHHH YPOBHS IMOA3EMHBIX Boa 10 12 wm (mpum
HajuexanieM o0ocHoBaHuu — 10 20 M), cuuTast OT YPOBHS OCH HACOCHON YCTaHOBKH.

5.27 YCTaHOBKM W3  BaKyyM-KOHIIGHTPUYECKMX  CKBQXHUH C  JKEKTOPHBIMH
BOJIOMOJIBEMHUKAMU  CJIEAyeT TpeaycMaTpuBaTh JUIS  OCYIIEHHS  CJIIOUCTBIX  TOJIILI,
MPEJICTABICHHBIX BOJOHOCHBIMH TOPH30HTAMH, pA300IIEHHBIMH CYTJUHUCTBIMU  WJIU
[JIMHUCTBIMU MPOCTIOSIMHU, B TIIpeienax riyOuH BogonoHmwkeHus 10 20 m.

5.28 [Ipu mpoeKTUPOBAHUH OCYILIEHUS MMECYaHO-TJIMHUCTBHIX MOPoJ ¢ Kodhduiumrenrom
¢uibTpanuu 10 2 M/CyT IIyOHMHY HOrpyKeHHs UIIIoQMIBTPOB ycTaHOBOK Tuna YBB cnenyer
npexycMaTpuBaTh He Oojee 7,5M, a B mopojax ¢ KodphuuueHTOM (UIBTPALUU CBBIIIE
2 M/cyT — 8,5-9 M, cunTas OT ypOBHSI OCH HACOCHOW YCTaHOBKHU.

5.29 Pa3memienne urinouiabTpoB ClIeAyeT MPOEKTUPOBATh B BHUAE KOHTYPHBIX WIH
JUHEHHBIX CUCTEM.

5.30 YcTaHOBKM BaKkyyMHOTO BOJIOTIOHMIKEHHS JIOMYCKaeTCsl IMpeaycMaTpuBaTh B
KayecTBE BCIIOMOTAaTEIbHOTO CPECTBA MPHU BCKPBITUU OTKPBITHIX BBIPAOOTOK M AJis OTOOpa
BOJIbI M BO3/IyXa U3 CKBaKWH, 3a0ypUBAEMbIX U3 MOA3EMHBIX TOPHBIX BHIPAOOTOK.

5.31[Ipn npoexkTUpoBaHUM WIIODUIBTPOBBIX CHUCTEM Ui pabOThl B YCIOBHUSX
OTpHUIATENILHBIX TEMIIEPATyp BO3AyXa CIEAyeT MpeaycCMaTpUBaTh U3OJSIIIHIO TPYyOOIPOBOIOB
Y HACOCHBIX CTAHIIM ¢ ydeToM TpeOGoBanwii [ 14].

5.321lpu mNpPOEKTUPOBAHMHM  AIIEKTPOCHAOKEHUS  UIIIOQUIBTPOBBIX  YCTaHOBOK
HEoO0X0MMO coOI0AaTh Te e TpeOOBaHMSA, YTO M Uil CKBAXXHMHHBIX HAcOCOB (CM.
[Tpunoxenue b).

5.33 BakyyMHOE€  BOJONOHMXEHHE C TPUMEHEHHEM BaKyyMHbIX CKBAXHH C
HOTPY>KHBIMH HAaCOCaMH cJielyeT MpeayCMaTpUBaTh /Uil CHUDKEHUS! YPOBHS MOJI3€MHBIX BOJI B
TOpHBIX Hopojax ¢ Koddduuuentamu ¢uibtpanuu 0,1-2 M/CyT U Ul IOJTHOTO NepexBaTa
IPUTOKA MOJ3EMHBIX BOJ K FOPHBIM BbIpaOOTKaM (TIOHMKEHUS YPOBHS IOA3EMHBIX BOJ 10
BOJIOYTIOPA).

5.341lpu mNpPOEKTUPOBAHUM BAKYYMHOI'O BOJIONIOHMXKEHMS CIEAYeT Y4YHUTHIBATh
MOBBIIIEHHYI0 OMNACHOCTh BBIHOCA B CKBWKUHBI WU HIVIOQMIBTPHl MEIKHUX YacTHIl U3
OCyILIaeMbIX TOPHBIX MOPOA U TNpeAycMaTpHUBaTh BO BCEX CIy4asx IE€CYaHO-TPABUHHYIO
0O0CBITIKY (pUIBTPOB, yIOBIETBOpPsIOILYIO TpeOoBanusaM Ilpunoxenus b, ¢ npumenenuem, npu
HEO0XO0/IMMOCTH, KOP3UHYATHIX U KOXKYXOBBIX (DUIIBTPOB.

5.35 OunbTpel CKBaXUH B OTKPBITHIX TOPHBIX BBIPAOOTKAX [UIsI TPEIOTBPAICHHS
Ype3MEepHO OOJIBLIOTO MOCTYIJICHUS BO3/yXa CIEIyeT pa3MelaTh Ha pacCTOSIHUM OT OTKOCOB
HE MeEHee TOJIIMHBI ocymaeMoro cios. Ilpu cooTBeTcTByIOIEM OOOCHOBAHUU 3TO
paccTosiHuEe MOXKET ObITh COKPAIIIEHO.

YcTbe CKBaOXMHBI OKOJO BEPXHUX YYacTKOB HaA(UIBTPOBBIX Tpyd ciexyeT
000pyZI0BaTh TIMHSIHBIM 3aMKOM W3 YIUIOTHEHHOT'O CJIa0OMpPOHUIIAEMOro IpyHTa (CYIJIMHKA,
[JIMH) WIA MOHOJIUTHBIM O€TOHHBIM BOPOTHUKOM.

5.36 IIpu mpoeKTUPOBAaHUM BaKyyMHBIX CHUCTEM JUIS CO3JIaHHs TpeOyeMOro NOHMKEHUs
YPOBHS MOJ3EMHBIX BOJI B Cilyyae 3aJIeraHusi BOJOYIOpa, OJM3KOro K IOJOIIBE TOPHOM
BBIpaOOTKH, U JIJIS IOJIHOTO MepexBaTa MPUTOKA MOA3EMHBIX BOJI K COBEPILICHHBIM IO CTENEHU

13



CII 103.13330.2012

BCKPBITHS  BOJIOHOCHOTO TOpH30HTa BbIpabOTKaM, (UIBTPBI  clemyeT pa3Meniath
HETIOCPEACTBEHHO Y KPOBJIHM BOIOYIIOPA.

[Tp1 HEOOXOAMMOCTH CHUKCHHUSI HAIIOPOB B BOJIOHOCHBIX TOPU30HTAX CIIOMCTOW TOJIIIH
WIN JUTSI TIOJTHOTO WX OCYIICHHs B 30HE, MPUJICTAIOINIEH K BBIPaOOTKE, QUIBTPHI CKBAKUHBI
CJIEZyeT pa3Meniarh B mpejeiax BCeX CIIOEB, MOJUICKAIIUX OCYIICHHIO.

5.37 CucteMbl W3 BaKyyMHBIX CKBa)XHH, OOOPYIOBaHHBIX HACOCAMH B OJIHOPOTHOM
BOJIOHOCHOM TOPH30HTE, CIEAYeT NpeAyCMaTpUBaTh NPU TPeOyeMOM CHIDKEHHH YPOBHS
noa3eMHbIX BoJ 10 20 M. [pu cIIOMCTOM CII0KEHHUU OCyIIaeMOM TOJIIH (HATMYMU B HEH psizia
CJIOEB BOJIOBMEHIAIOIINX TMOPOJ, pPa300IICHHBIX BOJOYIOPHBIMU CJIOSMH), a TaKKe B
3aKpBITHIX (OTPaHUYCHHBIX HETPOHUIIAEMBIMH KOHTYpaMH) CJIOSX BOJOBMEIIAIOIINX TOPOJI,
JIOTTyCKaeTCsl MPUMEHATh BaKYyMHbBIC CKBaXKHHBI TyorHoi 10 100 M u Gosnee.

5.38 MuHUMAaJIBHBINM ypOBEHb BOJBI B BaKYyMHOW CKBa)KMHE JIOJDKCH OOECIICYMBAThH
3aTOIJICHHE Hacoca, JOCTaTOYHOE JJIsi ero paboThl 0e3 CphiBa OTKAYKH, B COOTBETCTBUU C
TpeOOBaHUSMH 3aBOJIa-U3TOTOBUTENS M C YIETOM BaKyyMa HaJl JIMHAMHYECKUM YPOBHEM BOJIbI
B CKBakxnHe. Hamop B BakyyMHOW CKBa)XKMHE, IPUHUMACMBbIi B MPOEKTHOHW JOKYMEHTAIIWH,
JIOJDKEH COOTBETCTBOBATh MaKCUMAJIbHOMY HEITOHMKCHHOMY YPOBHIO ITO/I3€MHBIX BO/I.

5.39 Pacuer BakyyMHOrO BOJIOTIOHW)KEHUS HEOOXOJIUMO MPOU3BOAUTH C YYETOM
HEYCTAHOBUBILCHCS (UIBTpAllMK BOABI TNPHU IOCTOSHHOM Hamope. [IpuTok Bo3ayxa K
CKBaXHMHE (MIVIOQHIBTPAaM) JOIMYCKAETCSl ONPENeisITh MO (OpMyJiaM yCTaHOBUBIICHCS
buapTpanuu.

JApenax

5.40 B npoeKTHOM JOKYMEHTAIlUU CUCTEM 3alUThl TOPHBIX BHIPAOOTOK OT IOA3EMHBIX
BOJl ClieAyeT MpeaycMaTpuBaTh IPUMEHEHHE IUIACTOBBIX, TPyO4aThlX, TpaHIIEHHBIX
JpeHakel M MOJI3EMHBIX IPEHAXHBIX BBIPAOOTOK (TajepeiHbIX ApeHaxeil).

5.41 IlnacToBble ApeHaXH CleqyeT MpeaycMaTpuBaTh B OTKPBITHIX BBIpAOOTKAxX IS
npefoTBpanieHus Ccy(p(GOo3MOHHOTO BbIHOCA TpPyHTa CO JHAa M OOpPTOB BBIPAOOTKH U
paspylIeHHs TOPHBIX MOPOJI, KOTJa Heb3sl WM SKOHOMHUYECKH HELeIeco00pa3HoO MOJHOCThIO
NpPEJOTBPATUTh BbICAYMBAHME IIOJ3EMHBIX BOJ 4epe3 OTKOChL. [lmacToBble JpeHaxu
BBITOJIHSAIOT TaKXe 3a7ady MOHWKEHHS YPOBHsS MOJ3E€MHBIX BOJ B 30HE, NMpHIIEralouei K
OTKPBITOM BBIpabOTKE.

[TnacToBble ApeHaku MOTYT IPUMEHSATHCS Ul APEHUPOBAHUS BHYTPEHHUX OTBAJIOB.

Heo6xonuMocTh IpeHaxa OTBaJIOB M €ro KOHCTPYKTUBHOE pPEIIEHUE YCTaHABINBAIOTCS
COBMECTHO C PElIEHHEM TEXHOJOIHMHM OTBaJO00Opa30BaHUS M OpraHMU3aluell MOBEPXHOCTHOTO
CTOKa, C yY4ETOM XapakTepa MopoJ B OCHOBAaHHH OTBAJIOB U IPYTUX MECTHBIX YCIOBUH.

5.42 TpyOuatblil IpeHax ciexyeT NpenycMaTpuBaTh MPH TMPOTSHKEHHOW Mo (poHTY
O6opra kapbepa (pa3pe3a) JIMHUM BbICAYMBAHMSA TOA3EMHBIX BOJ Ha OTKOCHI B
MaJIOyCTOMUMBBIX MOPOAAX, 3aJIETAIOIINX HAJl BOJOYIIOPOM.

TpyOuaThlii ApeHak HEOOXOJUMO Bpe3aTh B BOJOYNOPHBIE CIOM C TEM, YTOOBI
MOJTHOCTBIO TMEPEXBAaTUTh MOTOK MOJ3EMHBIX BOJ| HAJl BOJOYIIOPOM B PACUETHOM CEUEHHH (B
IUIOCKOCTH JIpeHaXka).

5.43 Tpanieiinple IpeHaxH (OTKPBITbIE U 3aKpPbIThIE JPEHAXKHbIE TpaHILIEH, KaHAaBBHI,
JIOTKH) JOMYCKaeTCs MPUMEHATh B KaUeCTBE HAPYKHBIX BOJIOMOHU3UTEIBHBIX YCTPOMCTB (B
OCHOBHOM JIMHEHHBIX) B BEPXHUX BOJOHOCHBIX I'OPH30HTaX, B BUJE MEPENOBBIX TPAHIICH —
IPU BCKPBITUH MECTOPOXIEHUS OTKPBITHIM CIOCOOOM 0€3 Hapy)KHBIX BOJONOHU3UTENIBHBIX
YCTPOWCTB U B BUJEC KaHaB Ha OepmMax (IJIomaaKax) 00pToB Kapbepa (pa3pesa).
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KanaBpl Ha Oepmax BHYTpH Kapbepa (pa3pe3a) ClieayeT OJHOBPEMEHHO HCIOJIbh30BaTh
Ui cOopa W OTBOJA TOBEPXHOCTHBIX BoJ. CedyeHHE KaHAB JIOJDKHO YIIOBIICTBOPSTH
TpeOOBaHUsAM pazjena 8.

Bony, cobuparornyrocst B TpaHIIEsX U KaHaBaX, 11€J1€CO00pa3HO OTBOJUTH CAMOTEKOM 32
npeesibl  KapbepHOTO IOJII K MECTy cOpoca pyTHHYHBIX BOJA WJIA K KapbepHBIM
BOJIOCOOpPHHMKAM I10 BHYTPHUKAPbEPHOH BOJOCTOYHOHN CETH.

5.44 Tlom3emMHbIe JApEHaKHBIE BBIPAOOTKH (TaJeperHBIM JApeHa)X<) IPOXOAHOTO U
MOJIYIIPOXO/IHOTO CEUYCHHH CJEIyeT NPUMEHSTH Ui HEMOCPEICTBEHHOTO JAPECHUPOBAHUS
OKpYyJKarolled WX TOJIIMA TOPOJ WU JUIsl BOJONOHMKCHUS B BBINIC- W HIDKEIEKAIIX
BOJIOHOCHBIX TOPH30HTaX C MIOMOIIBIO CKBO3HBIX COPOCHBIX CKBaKUH (CKBO3HBIX (PHIIBTPOB)
U 3a0yprBaeMbIX M3 CaMHX BBIPAOOTOK BOJOIIOHM3UTEIBHBIX CKBaXXHH, PabOTAIONIMX Kak
camou3JuBaroIuecs (pyu HEOOXOIUMOCTH 000PYIyEMbIX HHIUBUIYaIbHBIMH HACOCAMH ) WIIN
KaK BaKyyMHBIE.

[lpu mnom3eMHON pa3pabOTKE TMOJIE3HBIX HCKOMAEMBIX JIOIYCKAeTCI B KavecTBE
JPEHAXHBIX MPEIyCMAaTPUBATh HCIOJIh30BAHUE OCHOBHBIX TOPHBIX BBIPAOOTOK, B KOTOPBIX
JUISL ATOTO JTOJKHBI OBITH 3aIIPOCKTHPOBAHBI KAHABKH MJIH JIOTKH JIJISI CTOKA BOJIBI.

B moji3eMHBIX JApEHaKHBIX BHIPAOOTKAX M B OCHOBHBIX BHIPAOOTKAaX, MCIIOJIb3YEMbIX B
Ka4yeCcTBE JPEHAKHBIX, CICHyeT MpPeoyCMaTpUBaTh XOJKU Uil COOHWKM CO CKBO3HBIMH
COpOCHBIMU ~ CKBOKMHAMHU  (CKBO3HBIMU  (UIBTpaMH) ¥ HUIOUM AN 3a0ypUBaHUS
BOJIOTIOHU3UTEIILHBIX CKBKUH, €CIIA IPOCKTUPYETCSI UX PUMECHEHHUE.

[Tog3eMHBIC JpeHaXKHBIE BBIPAOOTKU JOMYCKACTCS MPOCKTHPOBATH ISl 3aIIUTHI Kak
[IAXTHOTO, TaK W KapbepHOIO IIOJIsA, MPHUMEHSS WX BO BHEUIHMX BOJOIMOHU3HMTEIBHBIX
cucreMax (KOJIBIICBBIX, HETOJHOKOJIBIIEBBIX W JIMHEWHBIX) HIIM pacrojiaras B BHUJIC
CUCTEeMAaTUYECKOTO JAPEHaka HIKE OTKPBITHIX BHIPAOOTOK WIJIM B CUCTEME TOPHBIX BBIPAOOTOK
[IaAXTHOTO TIOJISL.

B mnom3eMHBIX JApeHaXHBIX BBIPaOOTKaxX, B KOTOPBIX OyAyT MPOU3BOIUTHCS
SKCIUTyaTallMOHHBIE pabOThl (HAA30p 3a CKBO3HBIMU COPOCHBIMH CKBaKMHAMU, OypeHue
BOCCTAOIIUX CKBAXHUH U T. 11.), CIIEAYET MpPeAyCMaTPUBATh CUTHAIU3AIUIO JJI OTIOBEIICHHS
HAXOJSAIIMXCS B HUX JIIOJIEH B Cllyyae aBapHH B CHCTEME BOJOOTIHMBA U MPU HEOOXOAUMOCTH
TeneQOHHYIO CBI3b C AUCIIETYEPCKUM MTyHKTOM.

[Tpy TMpPOEKTUPOBAHUU IPEHAKHBIX BHIPAOOTOK HEOOXOAMMO COOIIOAATh TPeOOBAHUS
CII 91.13330.

HaﬁnmuaTenbnme CKBaKMHbI

5.45[Ipu TpOEKTUPOBAHUU pa3MeIIeHHs] HAOTIOJATeNbHBIX CKBOXKHH 32 MPOIECCOM
BOJIOMIOHIDKEHUS ~ HEOOXOJUMO  y4YUTHIBaTh, UYTO HAONIONEHUS 332 PEXKUMOM U
XapaKTePUCTUKAMHU TOJ3EMHBIX BOJI JIOJDKHBI OXBAaThIBAaTh BCIO TEPPUTOPHIO, Ha KOTOPOM
BO3MOXXHO BIUSHUE BOJOMOHIDKEHHUS B TEUEHHE BCETO PAaCYETHOTO CPOKa SKCILTyaTalluu
MECTOPOKICHHUS.

5.46 [Ipy Hanmuuuu B paiioHe HAONIOACHHIA HECKOIBKHX OCYIIAeMBIX BOJOHOCHBIX
TOPU30HTOB, HAOMIOATENbHBIE CKBAXKUHBI, OTAEIbHBIC MbE30METPHI WM JAaTUYUKH YPOBHS
HEO0OXOUMO TpeycMaTpUBaTh BO BceX Topu3oHTax. [Ipu ycTaHoBke ¢GuibTpa, mbe3oMeTpa
WIK JaTdyuka YPOBHS Ha OTMETKE KaXJOro TOpU30HTAa HEO0OXOIMMO MpelycMaTpUBaTh
pa3o0IieHre TOpU30HTOB JIPYr OT npyra. JlomkHa OBITH oOecreueHa BO3MOXHOCTh 0TOOpa
po0 MOJ3eMHBIX BOJ HA XUMUYECKHI aHaTN3 C Pa3IMYHBIX TIO BHICOTE YPOBHEH BOJOHOCHBIX
TOPU30HTOB.
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5.47 HaGmonaTenbHble CKBXHHBI CIIEAYeT IpEAyCMaTpUBaTh BO BCEX PACUCTHBIX
TOYKaxX, TJI¢ TOHMKEHUE YPOBHS IOJ3EMHBIX BOJ| NMPHUHUMAIOCh B Ka4eCTBE HCXOTHOU
BEJIMYMHBI HITH ONPEICIISUIOCH PACUETOM.

HaOnromarenbHble CKBaXXHMHBI CIEAYET pa3MellaTh Ha y4acTKax C XapaKTEePHBIMU
THJIPOT€OJIOTUYECKUMHU  YCIIOBHSIMH, YYUTBIBas PACIOJIOKCHUE HCTOYHUKOB 3arps3HEHUs
(XBOCTOXPaHWJIHIL, TUAPOOTBAIIOB U Jp.), MUTAHUS U Pa3rpy3KH (IIOBEPXHOCTHBIX BOJOTOKOB,
BOJIOEMOB H JIp.) ITOJI3EMHBIX BO/I.

[Tpy OTHOCHTENLHO MPOCTHIX TUAPOTEOJOTHUECKUX YCIOBUSIX JAOMYCKAETCS pa3MeniaTh
HaOIr0aTeIbHBIC CKBAKUHBI 110 CTBOPAM (JTydam).

Jlyun HaOMFOAaTENbHBIX CKBOXKUH CIICAYET Ha3HAYATh:

IpPU TIOJOT03aJICTA0IINX BOJOHOCHBIX TOPH30HTaX — IO HANPaBJICHUIO MOTOKA M B
KpecT MOTOKa (IIPUPOJHOTO), B HANPABICHUU HauOoOJiee BEPOSATHBIX OOJIACTEH MHUTAaHUS U
COCEJIHUX CHCTEM BOJIOTIOHW)KEHUS (BOJOCHA0KEHUS, BOJIOOTIIMBA);

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

NPU TPOTSHKEHHBIX (JIMHEHHBIX) CHCTEMaX — MEPIICHAUKYIIIPHO OCH CHCTEMBI.

B mpoekTHOW JOKyMEHTAIlMM KOHTYPHOH BOJOIOHHM3UTEIBHONH CHCTEMBI CIIEAYET
npeyCcMaTpUBaTh HE MEHEE JIBYX Jy4el HaOJI0JaTeIbHBIX CKBaXHH M IPUHUMATh HE MCHEE
JIBYX CKBRXHH Ha JIy4e, U3 KOTOPBIX OJIHA — Ha KOHTYpE, a BTOpas — BHE HETO B BHIOPAHHOM
pacyeTHO TOUKe.

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

6 Bo100TJINB M3 TOPHBIX BLIPAOOTOK

OO0mme ykazanus

6.1 B mpoekTHON JOKYMEHTAIlMK CHCTEM 3alllThl CIEAyeT TpeaycMaTpuBaTh
YCTPONCTBO HACOCHBIX CTAHIIUM JIJIT OTKAYKH BOJIbI HEMOCPEJCTBEHHO U3 TOPHBIX BHIPAOOTOK,
KOTI'Jla HEBO3MOKHO MJIM HEIleJIecO00pa3HO OTBECTU MOCTYMAOILYIO B HUX BO/Y CAMOTEKOM.

6.2 IIpu mpoeKTHPOBAHUM CIICTYET Pa3indaTh HOPMAITBHBIH M MAaKCUMATBHBIN TTPUTOKH
K HACOCHBIM CTaHIIUSIM.

HopMasnbHblil IPUTOK K HACOCHBIM CTaHUMSM CJIAaraeTcs U3 MPUTOKA MOA3EMHBIX BOJ,
ONpeAeNsIEMOr0 Ha OCHOBAaHMHM THJIPOTEOJOTMYECKHX PAcyeToOB, M CHUCTEMaTUYECKH
pacxolyeMol B TOPHBIX BBIPAaOOTKAaxX BOABI HAa TEXHOJOTHYECKHE W OBITOBBIE HYKIBI
(mbUTETIOAABIIEHUE, THPOMEXAHU3AIMIO U JIP.).

MakcuMallbHBI TPUTOK K HACOCHBIM CTaHIMSAM OIPENETsSeTCs] CyMMHUPOBAaHUEM
BEJIMYMH HOPMAJIBHOTO TMPUTOKA W TPUTOKA TMOBEPXHOCTHBIX BOJ, OMNPEHAECIIEMOrO0 B
COOTBETCTBUHU C YKa3aHHUSAMH paszfiena 8, o0pa3yroluxcs 3a cueT aTMOC(hEpHBIX OCaJIKOB,
BBINTA/IAIOIIMX HEMOCPEICTBEHHO Ha IJIOMIAb Kapbepa WIIA MIAXTHOTO TOJIS.

6.3 HacocHble cTaHIMM C CyMMapHOW MOIIHOCTHIO pabO4ero W pe3epBHBIX HACOCOB
ceeimre 100 kBT crieayeT mpoeKTUPOBaTh, Kak MPABHIIO, B OJIOKE C AJIEKTPOITOCTAHIIHSIMH.

6.4 B npoekTHOW JTOKyMEHTAIlUW CIIeIyeT NpeIyCMaTpUBATh TIaBHBIC, YIaCTKOBBIC H
MepeKaYMBAIOIIME HACOCHBIE CTAaHIIUM, a HA TIEPUOJ] UX CTPOUTENILCTBA — BpeMeHHbIe. Kpome
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TOT0, HEOOXOJAUMO TPeyCMaTPUBATh MEPEIBUKHBIC UM ITEPCHOCHBIC HACOCHBIC YCTAHOBKU
JUTSL UCTIOJIB30BaHUS MX B MIPU3a00HWHBIX U APYTHUX MECTaxX IO Mepe HEOOXOAUMOCTH.

6.5 Hamopuple  TpyOOmpoOBOJBI  JTOJDKHBI ~ OBITH  pacCUMTaHbl HA  TOJHYIO
IPOM3BOIUTEIILHOCTh HACOCHOM CTaHIIHH.

B mpenenax ropHbIX BhIpaOOTOK JIsi HACOCHBIX CTAHIIUH CIEIyeT MperycMaTpUBaTh,
Kak TpaBWJIO, HE MEHEE JBYX HAIOPHBIX TPyOorpoBoaoB. OJMH HANOPHBIH TPyOOIPOBOI
JIOITyCKAeTCsl TIPeyCMaTpUBaTh JJIsi yYaCTKOBBIX HACOCHBIX CTAHIIMW, a TAKXKe IS TJIAaBHOU
KapbepHOW HACOCHOH CTaHIIMH B CIIy4ae BO3MOYKHOCTH ITOATOILICHHUSI HUYKHETO TOPU30HTA.

[Tpu Hanm4uu GoJiee OJHOTO HAOPHOTO TPYOOIIPOBOIa OTKAYKA HOPMAIBHOTO IIPUTOKA
JIOJDKHA 00€CIIeYNBATHCS TPU OTKITFOUYEHUH OJTHOTO U3 HUX.

6.6 Pa3MerieHne Ha HANOPHBIX W BCACHIBAIOIIUX TPYOONPOBOJAX 3aIOPHOM apMaTyphbl
JIOJDKHO 00€CIeurBaTh BO3MOXHOCTh 3aMEHBI HJIM PEMOHTA JIFOOOTO M3 HACOCOB, OOpPATHBIX
KJIAITAaHOB, a TaK)Ke OCHOBHOH 3aIllOPHOI apMaTypsl ¢ 00SCIIEYCHUEM HEIPEPBIBHOM OTKAYKU
HOPMAaJILHOT'O TIPUTOKA U pabOThI KaXIOr0 HAcOca Ha JIFo00 HATIOPHBIH TPYOOIIPOBO/I.

CkopocTh BOJBI BO BCAChIBAIOIIEM M HAMOPHOM TPyOOMpOBOJAX, KakK IMPaBUIIO, HE
JOJI’KHA MPEBBIIIATH COOTBETCTBEHHO 1,5 1 3 m/c.

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

[Ipumeuanue — [lpu npopezaHnu BOJOTIOHU3UTEILHBIMU CKBXUHAMH BOJOHOCHBIX TOPH3OHTOB,
MPUTOAHBIX JJIsl MUTHEBOTO BOIOCHAOKEHUS, CIEAYeT MpPEAyCMaTpHUBaTh, KaK MPABUIIO, Pa3JCibHBIN OTOOp M
OTBEJICHUE IPEHAXKHBIX BOJ (9.2).

Bopootius u3 OTKPbLITBIX BblpaﬁoTOK

6.8 B mpoeKkTHOH MOKyMEHTAallMW JOJDKHO OBITh IMPEeIXyCMOTPEHO YCTPOWCTBO CETH
BOJIOCTOKOB M COpPOCHBIX JHMHHI ajis cOOpa M OpPraHU30BAHHOIO OTBOJA IMOCTYHAIOIIMX B
BbIPa0OTKM MOJ3EMHBIX U MOBEPXHOCTHBIX BOJ K BOJAOCOOpPHHKaM M 3yMIi(aMm y HACOCHBIX
cTaHiuil. BogocTtoku u cOpOCHBbIE JMHUU JIOJKHBI OBITH pacCUUTaHbl HA MaKCHUMAaJIbHBII
IPUTOKU U OTBEUYaTh TPEOOBAaHUAM pa3zena 8.

6.9 'maBHBIE HACOCHBIE CTAaHIMHU (CTAI[MOHAPHBIC WM TUTABYYHE) C BOJOCOOPHHUKAMHU
cleyeT pacrnojaraTb € y4€TOM IMOTOPU30HTHBIX HPUTOKOB IOA3EMHBIX BOJ, IUIOIIAIN
BO/10cOOpa MOBEPXHOCTHBIX BOJ M 00€CTIeUeHNs] MUHUMAJIbHBIX 3aTpaT Ha BOJAOOTIIUB.

6.10 YyacTkOBbIE HACOCHBIE CTAaHIUHM (CTAallMOHAPHBIE, TEPEIBUKHBIC, IUIABYy4YHE) C
BOJIOCOOpPHUKAaMH, OTKAaYMBAIOLIME BOJY HEMOCPEICTBEHHO BO BHEIIHUE BOJOOTBOJSIINE
YCTPOWCTBA WJIM B BOJOCOOPHUKH IJIaBHBIX HACOCHBIX CTAaHLUMU, CIEAyeT MPOEKTUPOBATh IS
00CITy>)KUBaHUS OT/IETBHBIX YIaCTKOB Kapbepa (paszpesa).

6.11 IlepenBrXHBIE WM IEPEHOCHBIE HACOCHBIE YCTAHOBKU C 3yMIT()aMH JIOTYCKAeTCs
peycMaTpUBaTh JUIsl OTKAYKU BOJABI U3 OTJEIbHBIX U30JUPOBAHHBIX YYACTKOB BHIPAOOTKH.

HeobxomumMoCcTh TepeKayMBaloOmUX HACOCHBIX CTaHIMA B Kapbepe (paspese)
yCTaHaBIMBAEeTCsl NpHU BBIOOpe OOIIEH CXeMbl KapbepHOTO BOJOOTIMBA U BBIOJHEHUU
COOTBETCTBYIOIIUX TEXHUKO-3KOHOMHUYECKHX PACUETOB.

6.12 BMmecTUMOCTh KapbepHBIX BOJIOCOOPHHMKOB, IS KOTOPHIX TI0 BO3MOXXHOCTH
HEO00XOIMMO HCIIOJIb30BAaTh BHIPAaOOTAaHHOE MPOCTPAHCTBO, Y TJIABHOM M KaXJA0M y4acTKOBOI
HACOCHBIX CTAaHIMWA JOJKHA ObITh, KaK IpaBWJIO, paBHa OOBEMY pacueTHOro CTOKa C
COOTBETCTBYIOIIEH BOJOCOOpHON IUiomanu (cM. paszzmen §) 3a BhUETOM 00BEeMa BOJHI,
OTKauMBaeMON 3a BpeMsl HANOJHEHHUS BOJOCOOpPHHKA, €CIM JTO IMpeaycMaTpuBaeTCs
MPOEKTHON TOKYMEHTAIIUEH.
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B ciydae HEeBO3MOKHOCTH BBITIOJHEHUS 3TOr0 TpeOOBaHUSI B IPOSKTHON JOKYMEHTALIMH
JOJKHBI OBITH MPEIyCMOTPEHbl HEOOXOAMMBIE MEpONPUATHS, MO3BOJIAIONINE BPEMEHHOE
3aTOIUIEHWE HIDKHUX DPAa0OYMX TOPU30HTOB, U BOJAOCOOPHUKM BMECTHMOCTHIO, PaBHOW HeE
MeHee YeM 3-X 4aCOBOMY HOPMaIbHOMY MIPUTOKY.

Bmectumocth 3ymrioB ciielyeT NMPUHUMATh HE MEHEE S5S-MHUHYTHOM MaKCHUMaJlbHOW
M0JIa4¥ OJHOTO U3 HACOCOB.

B BogocOopHUKax TOIKHBI OBITh MPEAYCMOTPEHBl OTCTOMHUKY AJIsS OCBETJICHUS BOJIBI U
BO3MOXXHOCTh MX MEPUOJNYECKON OUUCTKH.

6.13 KapsepHblii BOJOOTJIMB B KaueCTBE OCHOBHOTO CpEACTBAa 3alllUThl Kapbepa
(pa3pes3a) momyckaeTcs MpeaycMaTpuBaTh IpU CoOMoaeHMH TpeboBanmii 6.10-6.12 B
CIIEYIOIIUX CITyYasix:

B CKaJIbHBIX U TOJTYCKAaIbHBIX TMOPOJAX, KOTJa opraHuzanus cOopa M yaaleHUs
MOCTYMAIOIIUX B BbIPAOOTKY MOA3EMHBIX BOJ HE BBI3BIBAECT OCIOKHEHUW NpPU MPHUHATHIX
METOJIaX U CUCTEMAaX Pa3pabOTKH MECTOPOKICHUS;

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

6.14 llnsa oOecrieyeHUss YCTOMYMBOCTH OOPTOB W JHA BBIPAOOTOK B HECKAIBHBIX
nopojiax MNpU HUX pa3pabdOTKe WU OCYIIEHUH, HCKIIOYEHHUS CYP(PO3UOHHBIX MPOILECCOB
CKOPOCTh CHWIKEHHSI YpPOBHS BOABI B BBIPAOOTKE ClIeyeT IMpeaycMaTpuBaTh He Oolee
3HAaYeHUH, MPUBEACHHBIX B Ta0mnuiie 1.

JIisi KOHKpPETHBIX YCIIOBUH CKOpPOCTb CHHUKEHHsI YPOBHS BOJbI B BBIPAOOTKE MOMKET
OBITh OMpefeNieHa YHCICHHBIM MOJCIMPOBAHUEM WM pacyeTaMd C MCIOJIb30BAHUEM
WHXCHEPHO-PACUETHBIX MPOTrPaMM M MPOTPAMMHBIX KOMIIJIEKCOB UCXOAS U3 YCIOBHS, YTO
CKOPOCTh TOHW)XEHHS YPOBHSI BOJABI B BBIPAOOTKE [OJDKHA COOTBETCTBOBATh CKOPOCTH
MIOHIKEHUS YPOBHSI MOA3EMHBIX BOJI 32 €€ Tpe/IesiaMu.

Taobnuma 1

Koap¢urment JlomyckaeMasi CKOPOCTh, CM/CYT, CHHJKEHHS B BRIPAOOTKE YPOBHS BOJBI IIPH €TO
duTbTpamu 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
Csriie 20 120 90 60 50

6.15 IIpu pa3paboTke MOpOJ CpelCTBAMHU T'MAPOMEXAaHHU3AIMH OTKAuKy MOJ3EMHBIX U
MOBEPXHOCTHBIX BOJl TMOJHOCTHIO WJIM YaCTUYHO JIONYCKAaeTCs MpeayCMaTpHUBaTh
3eMJIeCOCaMH, OTKAUUBAIOLIUMHU MYJIbITY.

B 3aboe ruapoMexaHW4yecKod pa3pabOTKHM MPOEKTHOM JOKYMEHTAIMed MOKeT
JIOMTYCKAaThCSl TOBBILIEHHAsT (QUIBTpAlUs TOJA3E€MHBIX BOJ| 4Y€pe3 OTKOCHI BBIPaOOTKH,
CHOCOOCTBYIOIIAsl PAa3pyLICHUIO pa3pabaThIiBA€MOM MOPOJIBI U HE CO3/aroliast yrpo3bl o0Iien
yCTOWYMBOCTH OOPTOB Kapbepa (pa3pesa).

6.16 [Ipy NOATOIUIEHMH HWXKHUX paboO4YMx TOpU30HTOB (cM. 6.12), a Takke mnpu
HEBO3MOXXHOCTH O0€CIEYUTh JIONMYCTUMYIO BBICOTY BCAachIBaHMs HAacOCOB IIPH HX
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CTAllMOHAPHOW yCTAaHOBKE TJIaBHbIE U YYaCTKOBbIE HACOCHBIE CTaHIUU  CIEAYeT
[pelycMaTpUBaTh IJIABYYUMHU.

6.17 Yucno paboyux HACOCOB HA TJIABHBIX M yYACTKOBBIX HACOCHBIX CTAHLIHUSIX CIEAYET
OTIpENIeIsITh B COOTBETCTBUU C TpeOoBaHusMu [18]. Hacockl rimaBHBIX (WJIM y4acTKOBBIX)
HACOCHBIX CTaHIUN JOJDKHBI UMETh OJUHAKOBBIM Hamop. I[lpu oTkauke MakcHMaabHBIX
MIPUTOKOB JOJDKHA MIPelyCMaTpPUBAThCs HETIPEpbIBHAS paboTa BceX pabouyrx HACOCOB.

Yucno paboyux HACOCOB HAa NEPEIBUKHBIX, MEPEHOCHBIX M BPEMEHHBIX HACOCHBIX
CTaHIMAX CJeIyeT MPUHUMATh U3 pacueTa HempepbIBHON OTKaYKU HOPMaIbHOTO MIPUTOKA.

6.18 [Ipu HamiexkamemM OOOCHOBAaHMHM  JIONyCKAaeTCs  IMpeaycMaTpuBaTh  CcOpoC
OCBETJICHHOW BOJBI B MOA3EMHYIO JPEHAXHYIO CUCTEMY HJIM B BOJOIOIJIOIIAONIUE CIIOU C
y4eToM TpeOoBaHui pasnena 9.

COpoc momKeH NPOM3BOAMTHCS Yepe3 CKBAKMHBI, YHUCIO KOTOPBIX OIpeesieTcs
pacueToM, MpU ATOM pe3epBHBIE COPOCHBIE CKBaXXKMHBI JOJDKHBI COCTaBIATH 25 % obiero
YKclia, HO HE MEHEee OJTHOM CKBa)KMHBI.

COpoc KapbepHBIX BOJ B MOJ3EMHYIO JIPEHAKHYIO CUCTEMY JOJKEH PEryIHpOBaTHCS U
COOTBETCTBOBATH MPOU3BOAUTEIHHOCTH MOJI3€MHON HACOCHOM CTaHIUH.

6.19 [Ipy MpPOEKTUPOBAHUU HACOCHBIX CTAHIIMM B OTKPBITHIX TOPHBIX BBIPAOOTKAX
HeoOxoaumo coOmoaatsk TpedoBanus CII 32.13330 B wacTu uuciia pe3epBHBIX HACOCOB,
IIMPUHBI  MPOXOJOB MEX]y BBICTYHAIOIMIMMHM 4YacTSIMH HAacoCOB, TpyOONpOBOJOB U
JBUTATENe, YKIaJKH BCACBHIBAIOIIMX TpPyOONpPOBOAOB, pPa3MEPOB MAIIMHHOTO 3ajla |
MOHTa)KHBIX IUIOMIAIOK, Ta0apUTOB MOIHEMHO-TPAHCIIOPTHOTO 00OPYOBAHHUS.

BomooTsimB 13 nMoa3eMHBIX BHIPAGOTOK

6.20 Cxemy cTalMOHAPHBIX BOJOOTJIMBHBIX YCTAHOBOK HEOOXOAMMO MPUHUMATh B
3aBUCHUMOCTH OT OJHOBPEMEHHO JEHCTBYIOUIMX MPUTOYHBIX TOPH3OHTOB, TIYyOHMHBI HUX
3alleraHusi, pa3Mepa IIaxTHOro (KapbepHOrO) TOJNsS, BEIMYMHBI TMPUTOKOB TOJ3EMHBIX,
TEXHOJIOTUYECKUX U TOBEPXHOCTHBIX BOJ.

6.21 'maBHBIE HACOCHBIE CTAHIIMM CIIEyeT pacroyiaraTb Yy CTBOJIOB C Hauboiee
HU3KUMHU OTMETKaMHU OKOJIOCTBOJBHBIX JIBOPOB.

[Tpu 6071b1110#1 TPOTSAKEHHOCTH TOPHBIX BBIPAOOTOK U KOTAa HEOOXOAMMO IO YCIOBUSIM
BOJIOOTBOJIa JIOMYCKAETCs JOMOJHUTEIBHO MPEAyCMaTpUBaTh YYaCTKOBBIE CTAIlHOHAPHBIE
HACOCHBIE CTAHIUH.

6.22 B mo/13eMHBIX HACOCHBIX CTaHIUSAX YUCIIO pabOYMX HACOCOB U MX 0OIee YHCIo ¢
YU4ETOM pE3EpBHBIX W HAXOMAIIUXCS B PEMOHTE, HEOOXOIAMMO OIpeAesaTh HCXOIsl W3
HOPMAJBHOTO MIPUTOKA U B COOTBETCTBUM ¢ TpeOoBaHusimu [19] u [20].

OTkauky MaKCHMalbHOTO TPUTOKA CIEAyeT MpeAyCMaTpuBaTh C  Y4ETOM
perynupoBaHusi cOpoca KapbepHBIX BOJ] B ITOJI3€MHYIO JpEeHaKHYI0 cucTeMy (cM. 6.18).

6.23maBHbIE W y4acTKOBBIE HACOCHBIE CTAHIIMM CJIEIyeT TMPOEKTUPOBATH
He3arnyOJeHHOTo THma (KOpImyca HacOCOB pAacloNiaraloTCsl BBINIE YPOBHS BOJBI B
BOJIOCOOpPHHUKE) C OOpaTHBIMH KJallaHAMH Ha BCACHIBAIOIIUX TPYOONMpPOBOJIAX TPU HUX
muametrpe 10 200 MM, ¢ yCTaHOBKOM BaKyyM-HAacOCOB HIIM IOJKAaYMBAIOIINX HACOCOB W
3arnyOneHHoro Tuma (KOpIyca HacOCOB —pacrlojiaraloTcs HUKE YPOBHS BOABI B
BojocOopHuke) — mpu auamerpe cBbimie 200 mm. Ilpu 3TOM 3armyOiieHHBIE HACOCHBIE
CTaHIIMM CJEAyeT TMpeaycMaTpuBaTh, KaK IMPaBWIO, B CIA0OTPEIIMHOBATHIX CKaTbHBIX
MopoJIax TpU Tpeaesie MPOYHOCTH Ha OJHOOCHOE C)KaTHE B BOJOHACHIIIICHHOM COCTOSHUU
cseite 80 MITa u npurokax cBbime 1000 M/,
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6.24 TIpy NpOEKTHPOBAHUU HACOCHBIX CTAHIIUI M SJICKTPOIOACTAHINA B BOJOHOCHBIX
opojiax HEOOXOJAMMO TMpEeayCMaTpUBaTh JPCHAX WM TUAPOM3OJSIIHIO M TaMIIOHAX
OKPYKaIOIIUX ITOPO/I.

6.25 B kamepax 3ariayOJICHHBIX HACOCHBIX CTaHIIMA HEOOXOJMMO TMpeaycMaTpUBaTh
pa3zieibHbIC KaHaJbl, MEPEKPHITHIC ChEMHBIMHU HIMTAMH, JUII TMPOKIAIKUA TPYOOIPOBOJIOB U
KaOesnei, MPUIMKA W HACOCHI JUISI OTKAYKH BOJ| Kalle)ka, a TaKKe BOJ NPHU aBapusiX BHYTPHU
HACOCHBIX CTaHIIHH.

6.26 ITon kamepsl He3arayOJICHHOW HACOCHOW CTaHIIMU CJCIyeT NPUHUMATh HE MEHEe
4yem Ha 0,5 M BbIIIIe YPOBHS T'OJIOBKH PEIIHCOB B OKOJIOCTBOJIILHOM JIBOPE.

6.27 I1pu umcne HacocoB cBbime 10 momyckaercsi ycTaHaBIMBATh JBa AJIEKTPUUYCCKHX
KpaHa Ui TPAHCIOPTUPOBAaHHMS W MOHTaXa OOOpYIOBaHWs, TPU OSTOM JOCTaBKY
000pyZIOBaHUSI B HACOCHYIO CIIEJYET OCYIIECTBISATh C JBYX IPOTHBOIOJOKHBIX CTOPOH
KaMephl.

6.28 Bono3abopHbIe KOJIOAIBI IOMYCKAKTCS WHAMBHIYAIbHBIC Ui KKIOro Hacoca U
IPYIIIOBBIE.

[lpu 4ymcne HACOCHBIX arperaToB B HACOCHOW CTAHIIMU CBBIIIE TPEX OOIIEe YHCIIO
KOJIOJILIEB JIOJDKHO OBITh HE MEHEE JIBYX.

6.29 [Ipu  ompeneneHWd  BMECTHMOCTH  BOJOCOOPDHHUKOB  CJEIyeT  YYHTHIBATh
BMECTHMOCTD MPEYCMOTPEHHBIX B MPOCKTE JPEHAXKHBIX BHIPAOOTOK, BPEMEHHOE 3all0JTHCHHE
KOTOPBIX BOJIOW HE BBI30BET IOJTOIUICHUS! OCHOBHBIX BBIPa0OTOK. CyMMapHasi BMECTUMOCTh
BOJIOCOOPHHKOB JIOJDKHA COOTBETCTBOBATh TPEOOBAaHHMSM HOPMATHBHBIX JOKYMEHTOB,
ykazaHHbIX B 6.22 u CII 91.13330.

6.30 IIpu 3HAUUTETBHBIX MPUTOKAX BOJBI (CBBIIIE S THIC. M3/11) B KaueCTBE OCHOBHOM
€MKOCTH BOJOCOOPHUKOB JOIMYCKAeTCS HCIOJIb30BaTh CIEIUAIbHBIE BBIPAOOTKH, KOTOpPHIE
cleyeT TPOBOAWTH MMApPAJIEIbHO OCHOBHBIM TOPHBIM BBIpaOOTKaM Ha Oojee HUZKUX
oTMmeTkax. Kak mpaBuio, KpoBisi BEIPAOOTKU-BOIOCOOPHHKA JOHKHA OBITh HA YPOBHE MOYBHI
OCHOBHOI BBIPaOOTKU. YKIOHBI BBIPAOOTOK HEOOXOAMMO BBIOMpPATh C TaKUM pPacyeToM,
4TOOBl BOJA MO CcOOWKaM MoOrja MOCTyNaTh HA TJaBHbIE OTKAaTOYHBIE BBIPAOOTKU TOJBKO
10CJI€ 3aTOIJICHUS BCEX BOJIOCOOPHUKOB.

B mMecrax compspkeHus BBIpaOOTKHU-BOJAOCOOPHHUKA C KOJIIEKTOPOM HACOCHOM CTaHIIMH
CIIeIyeT COOPYKaTh TIIYXyI T€PMETUYECKYIO MEPEMBIYKY C BOJOMPOIYCKHBIMU TpyOaMu U
PETyIUPYIOUINMH 33IBIKKaAMH.

6.31 Bce BBIXOABI M3 HACOCHBIX CTAaHIUKA B OKOJOCTBOJBHBIA JBOp CJEAYET
npelycMaTpuBaTh C TEPMETHYECKHMH JBEpsIMH, paccunTaHHbMU Ha napneHue 0,1 Mlla
(1 kre/em?).

6.32 [lns TOJI3eMHBIX HACOCHBIX CTaHIMI TMPU HEArpecCMBHON BOJE B IMPOEKTHOMN
JOKYMEHTAIMH CIeAyeT MpeaycMaTpUBaTh OOBIYHBIE IIEHTPOOEKHBIE HAacoChl. [Ipu Hanmuuuu
MOJ3eMHBIX KUCIOTHBIX BoJ (pH <5) crnemyer mnpemycMaTpuBaTh YCTaHOBKY HAacCOCOB,
apMatypel, TpyOONpPOBOJOB W  ammapaTypbl aBTOMAaTUYECKOTO  YIPABICHHUS W3
KHCITOTOCTOMKHMX MaTEpUaJIOB.

6.33 Kaxxaplii Hacoc BPEMEHHBIX M CTAIMOHAPHBIX HACOCHBIX CTAHIUN JOHKEH MMETh
OTJICTTbHBIA BCACHIBAIONIUN TPYOONPOBOJ M JOHKEH OBITh CHA0XEH COOTBETCTBYIOLTUMHU
WU3MEPUTENLHBIMH MPUOOpamMu (MAHOMETPOM, BAKYyMMETPOM) JIJIsl OTIpEeNICHUs JaBJICHUS BO
BCACBIBAIOIIIEM U HAIIOPHOM MaTpyOKax.

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

[Ipu 4yucne HamoOpHBIX TPYOONPOBOAOB CBBINIE YeThIpex (muamerpom cBbime 300 Mm)
UX CJIEyeT MPOKJIAJbIBATh B CHICIUAIBHBIX TPYOHO-Ka0eIbHBIX BHIPAOOTKAX.

6.35 lng  rameHuss TUAPABIMYECKUX YIApOB HA HAMOPHBIX  TPYOOIPOBOAAX
HEOOXOUMO TMpeayCMaTpUBaTh YCTAHOBKY OOPATHBIX KIIAMIAHOB MU JPYIHX 3allUTHBIX
YCTPOMCTB.

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

Hanopusie TpyOonpoBoabI B Mpeaeaax HaCOCHON U TPyOHOro XoAKa — 70 CTBoJIA (KU
TPYOHOTO BOCCTAIOILETO) CIIEAyeT 3aKpeIUIATh Ha CHEIUAIbHBIX OMOopaX, CIOCOOHBIX
MPEeIOTBPATUTh CMEILIEHUE U 00pyIleHHe TPyO Mpy BOZHUKHOBEHUHU THIPABIMYECKOTO YAapa.

6.36 [Ipu pa3mMenieHnr HacOCHOW cTaHIMKM Ha riryOuHe cBbile 200 M OT MOBEPXHOCTH
3eMJIM Ha HAMOpPHBIX TPYOOIPOBOAaX HEOOXOJUMO MpEeAyCcMaTpUBaTh TeMIIepaTypHbIE
KOMIIeHCaTopbl. BepxHuil koMIeHcaTop ciieqyeT mpeaycMaTpuBaTh Ha riyouHe O6onee 20 m
OT MMOBEPXHOCTH.

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

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

6.39 BpemeHHbIe HACOCHBIE CTAHIUHU JAJISi CTPOUTENHCTBA OKOJIOCTBOJBHBIX JIBOPOB U
TJIaBHBIX OTKATOYHBIX BBIPAOOTOK CIIEyeT COOpYKaTh BOJHM3U CTBOJIOB B BBIpaOOTKaXx,
MPOXOJISAIINX B HAIIPABIEHUU OCHOBHBIX MOJI3€MHBIX BOJOTOKOB.

BpemenHble  HacoCHbIE  CTaHIMM  CIEAYeT TMPOEKTUPOBaTh, KaK  IPaBHIIO,
He3aryOJeHHOTo TUTIA.

6.40 [Tpu mpoxojake MIAXTHOTO CTBOJIA CJIEAYeT MpeayCcMaTpUBaTh BOJAOOTIMB M3 HEro
MOJIBECHBIM HAcocoM, a MpH HeoOXxomumocTd (MpH TiyOuHe cTBoia cBhimie 250 M) —
YCTPOWCTBO MEPEKAYNBAIOIINX HACOCHBIX CTAHIUH.

6.41 [TpuToK MOA3EMHBIX BOJ K CTBOIY, HE 3aKPETUICHHOMY MOCTOSIHHOW KpEmblo, Mpu
OTCYTCTBHUHM HapyXXHOW BOJOMOHU3UTEIHHOW CHUCTEMBI W MPOTUBODUIBTPAIMOHHBIX
YCTPOWCTB CIEAYEeT OMPEAeNsATh U3 YCIOBHS MOHIKEHUS YPOBHS MOJ3€MHBIX BOJl Y CTCHKHU
BBIPA0OTKH Ha BCIO MOIIHOCTH Ka)I0TO MPOPE3aeMOr0 CTBOJIOM BOJJOHOCHOTO CIIOS.

6.42 JlomyckaeMblii MPUTOK MOA3EMHBIX BOJ B 320011 CTBOJIOB ClEeAyeT MPUHUMATD ISt
HPUHATOTO crioco0a MPOXOIKU B cOOTBETCTBHHU ¢ TpeboBanusmu CIT 69.13330.

6.431Ipn  TPOEKTUPOBAHUM  BHEIIHEH  BOJOMOHU3UTEIHHOW  CHUCTEMBI  WIIU
MPOTUBODUIHTPAITMOHHON 3aBECHI CIEAYeT YYUTHIBaTh, YTO OCTATOYHBIA MPUTOK B 3a00it
CTBOJA, KAK NPABUJIO, HE JOIDKCH MPEBBILATH 8 M>/d B COOTBETCTBHH C TPEGOBAHHSIMH
CII 91.13330.

6.44 B mpoeKTHOW JOKYMEHTAIMH JOJDKHBI OBITh MPEIyCMOTPEHBI YIaBIHBAIOIIHE
ycTpoiicTBa ajsi cOopa MOA3EMHBIX BOJI, MOCTYMAIOIIMX Yepe3 CTEHKH CTBOJIA, U OTBOJA MX K
3ymrdam.

6.45 INepekaunBaroIe HACOCHBIC CTAHIIUU CIIEAYeT MPEAyCMAaTPUBATh C Yy4ETOM HX
UCTIONIb30BAaHUsA, KaK TMPU COOPYXKEHHH CTBOJIOB, TaK W B TOCIEAYIOIIHE TEPUOJbI
CTPOUTENBCTBA, a MPU HEOOXOAMMOCTH — U IKCILTyaTaIlii TOPHOTO MPEAIPUSITHS.
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[Tpu onpenencHun pa3MepoB KaMep MEPEKAuMBAIOIIMX HACOCHBIX CTAHIU B CTBOJAX
riryouHoi cBeiie 600 M cienyeT yYuThIBaTh pa3MENICHHE 3allaca CHIIOBBIX M KOHTPOJIBHBIX
kabenel, o0ecreynBarIMX padboTy MOJBECHOTO HAcoca.

BomocOopHUK TepeKayrBalONIMX HACOCHBIX CTAHIUW CIIEAYET OTHCNATh OT Kamephbl
XKeNe300eTOHHOW NEPEMBIYKON U pa3JIelsATh IIEPEropoIKOi Ha JIBa OTCEKa.

6.46 IlepekaunBarolre HaCOCHBIC CTAHIIMM B CTBOJIAX HEOOXOIUMO IMPEIyCMaTpPHBAThH
HE3aBUCHMO OT CII0c00a WX TMPOXOJKH; MX YHCJIO, CPOK CIYKOBI, PACCTOSHUE MEKIY HHUMHU
CJIEZyeT OIpPENeNATh HMCXOJS M3 CXEMbl BOJOOTIIMBA (IIOCTOSHHOTO WJIM BPEMEHHOTO),
[IIyOWHBI CTBOJIA M IPHHSITOTO HACOCHOTO 000pYyI0BaHUSI.

6.47 IIpy POEKTHUPOBAHUU TIOJ3EMHBIX HACOCHBIX CTAHIIUI KPOME HACTOSIIETO CBOJA
MpaBUJI ¥ TIpaBMII Oe301acHoCT (cM. 6.22) cinenyet coomoaaTtsh TpedoBanus CIT 91.13330.

ABTOMAaTH3AIMSA, TUCTIETYEPU3ANU, CHTHAIU3AIMSA, CBSI3b

6.48 [Ipu npoeKTUPOBaHUM aBTOMATU3ALIUU, TUCIIETYEPU3ALUU, CUTHATIU3ALUN U CBSI3U
MOCTOSIHHBIX M BPEMEHHBIX HACOCHBIX CTAHUUW /Jisi BOJOOTIMBA M3 IMOBEPXHOCTHBIX U
MOJA3EMHBIX TOPHBIX BBIPAaOOTOK, HeoOXxoaumo coOmonate TpebdoBanus [18], [19], [20], c
yueToM TpeOoBanwmii [21] u [22].

Ha HacocHBIX cTaHIIUSAX HEOOXOJUMO MpEeAyCMaTpUBaTh aBTOMATUYECKOE BKIIOYCHHE U
OTKJIFOYEHHE HACOCHBIX arperaroB B 3aBUCHUMOCTH OT YPOBHSI BOJBI B BOJOCOOpPHUKE WU
3ymrde, aBTOMaTUYECKOe BKIIOYEHHE PE3EPBHOTO HACOCHOTO arperara MmpH BBIXOJE U3 CTPOs
11000T0 U3 paboYMX HACOCOB.

6.49 [Ipy mpoeKTUpPOBAaHMM ABTOMATHU3AIMH CIEAyeT, KaK IPaBWJIO, HCIOJIb30BaTh
KOMIUIEKTHI alllapaTypbl, CEpUHHO BBITYCKAEMbIE MPOMBIIIIEHHOCTHIO.

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

[IpoekThl  nucneTYEpU3ALMM  CIEAYET  BBINOJIHATH C  Y4ETOM  BO3MOXHOTO
UCIIOJIb30BaHUSI  TEJNEM3MEpPEeHUH  OCHOBHBIX  MapamMeTpoB  (pacxoma,  Hamopa),
XapaKTepU3YIOMINX PadoTy BOJOOTIMBA B IIETIOM.

Jns Bcex BOJOOTIMBHBIX YCTAHOBOK HE3aBUCHMO OT MX AaBTOMAaTH3allUM CIIETyeT
MpeayCMaTPUBATh IMOCThI MECTHOTO YIPABIECHUS ISl TIPOBEICHUS] PEMOHTHBIX U HaJaJOYHbIX
pador.

6.50 [TuTanne cUTHANBHBIX YCTPOMCTB M CBS3U CIIEAyeT MpeaycMaTpuBaTh OT JBYX
HE3aBUCUMBIX HICTOYHUKOB SHEPTHUHU.

DJIEKTPOCHAOKeHHne, JIEKTPO0O0Py10BaHUEe, OCBEILICHH e

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

6.52 DnexkTpocHaOXeHHe CleqyeT MPOEKTUPOBAaTh B COOTBETCTBUM C KJIacCH(pHUKAIMen
AIIEKTPONPUEMHHUKOB 10 KATErOpUU 00eCTIeYeHNs HaIeKHOCTH MTUTaHUS:

TJIaBHBIE HACOCHBIE CTaHIIMU — | KaTteropus;
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YYaCTKOBbIC HACOCHBIC CTAHIIMHM M TIEPEIABIKHBIC HACOCHBIC YCTAHOBKH C IPUTOKOM
cebue 50 M%/a — 1 KaTeropusi;

TO %K€, 10 50 M/ — 1l KaTeropus;

3ymioBbie HacocHBIE cTaHuu — || KaTeropus;

BpPEMEHHBIC HACOCHBIC CTaHIIUU — | KaTteropus;

OCBEIICHHUE JPEHAXKHBIX BBIpa0d0TOK — || KaTeropusi.

[TuTaHne NOACTAHIIMY TP TJIABHOW HACOCHOW CTaHIIMU HEOOXOJUMO IMPEyCMaTPHBATh
HEe MeHee 4yeM 1o AByM ¢wuzaepam. [Ipu OTKIFOYEHUH OJHOTO W3 THTAIOUIMX (QHIECPOB
OCTAIOIINECs JTOJIKHBI 00€CIIeYnBaTh pA0OTY HACOCOB IPHU OTKAYKE MAKCUMAIILHOTO TIPUTOKA.

7 IllpoTuBopMIBLTPALIHOHHBIE 3aBECHI

OO0mme ykazanus

7.1 B cucremax 3amuWTBl TOPHBIX BBIPAa0OTOK OT TOJ3EMHBIX BOJ ~ CIEAyET
npelycMaTpuBaTh IpOTUBOPMIbTpaiMoHHbIe 3aBechl ([1D3): TpaHieiinble, CBaliHbIE, TOHKUE
1IeJIEBbIE, 3aBECHI BBIIIOJIHAEMbIE METOJJOM CTPYHHOMN LIEMEHTAllUU TPYHTOB, HUHBEKIIMOHHBIE,
JbAOIOPOIHBIE, IIITYHTOBBIE, 3aBECHl YCTPAUBAEMbIE€ OTKPBHITHIM CIIOCOOOM.

[1®3 moapa3aensores Mo THUITY, CIIOCO0y YCTPOMCTBA M MaTepuaily, C 3aMeHICHHEM
IpyHTa WK 0e3 3aMeleHUs.

[1®3, ycrpanBaemble OTKPBITHIM CIOCOOOM (HampuMmep, B HaChIIAX AaMO 0OBaloBaHUS)
cienyet npoektuposars cormacuo CIT 39.13330.

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

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

7.2Bpibop THmAa W TapaMeTpOB NPOTHBOMWIBTPAIMOHHON  3aBECHI  CIIEAYET
MPOU3BOJIUTE MCXOJ U3 HH)KEHEPHO-T€OJOTMYECKMX M THJIPOreOJIOTMYECKUX YCIOBUN B
palioHe 3aIuIIaeMoro OT MOA3EMHBIX BOJI 00BEKTa, Pe3yIbTaTOB (PUIbTPALMOHHBIX PACUETOB
(uccnenoBaHuil) U MPU HEOOXOAMMOCTH — PACUETOB HA CHIJIOBBIE BO3/IEHCTBUSI.

7.3 3aBechl, KaK TPaBWIO, MOJDKHBI TOJHOCTBIO TPOpe3aTh BOJOHOCHBIC IMOPOJIBI U
3aray0JAThCs B BOJIOYIIOPHBIE MOPO/Ibl HAa TIYOHHY, ONpeAeIsieMy0 XapaKTepOM KOHTAaKTHOMN
30HBI, COCTOSIHUEM BOJIOYHOPHBIX MOPOJ M JIEHCTBYIOIIMM HAallOpOM Ha 3aBecy, HO HE MEHee
yeM Ha 1 M IIpH XOpOII0 BBIPAa)KEHHOM TPaHUIIE CJIOEB.

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

7.41lpu  NpPOEKTUPOBAHUU  MNPOTUBOMUIBTPALMOHHBIX  3aBeC  HEOOXOIUMO
000CHOBBIBaTh pacueTaMd (UIBTPALMOHHYIO YCTOWYMBOCTH 3aBEChl, €€ COXPaHHOCTb
(MpOYHOCTh) Ha NPOTSKEHUH BCEro MPOEKTHOTO CpOKa CIYyKObl M YCTOWYMBOCTD
BOCIPHHHMAIOIIET0 HAlop Ha 3aBECy MacCHBa FOPHBIX MOPO/I.

7.5 TlpuToKM MOA3EMHBIX BOJ Y€pe3 3aBecy, JOBEIEHHYIO 10 BOJOYIOpPa, JOMYCKaeTCs
onpenensate no Qopmyinam Ilpunoxenus A ucxons W3 BEIUYMHBI Iepenaja Hamopa ¢
BEPXOBOM M HU30BOI CTOPOH MPOTUBOGUIBTPALMOHHON 3aBechl Hs, M, ompezenseMoro mno

dbopmyie

Hs =1l 3)

rae ts — TonmmHa TPOTUBOPMIHTPAIIMOHHON 3aBECHI, M;
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lcr — momyckaeMblii TpaJMEeHT Hamopa Ha 3aBecy, OIpeIeNsIeMbld, Kak IpPaBWIO, IO
AKCIICPUMEHTAIBHBIM JTAHHBIM.

[lpr CIIOKHBIX THUAPOTCOJOTHMUYECKUX YCIOBUSAX IUIOIIAAKH CTPOUTEIBCTBA WIIH
CIIOKHBIX OYEPTAaHUSX BBIPAOOTOK MapaMeTpbl (QHIBTPAMOHHOTO TIOTOKA  CIEAyeT
OIIPENeNATh METOJAOM YMCICHHOTO MOJICIIMPOBAHUS, pacuyeTaMu C IPUMEHEHUEM HHKEHEPHO—
PaCUYETHBIX MPOTrPaMM M IMPOTPAMMHBIX KOMIUIEKCOB WM SKCIIEPUMEHTAILHBIM ITYTEM.

OunbTpalMOHHBIE  pacyeThl 3aBeC CJEAyeT YTOYHSATh 10 JAaHHBIM  OIIBITHO-
MIPOMU3BOJICTBEHHBIX paboT (cM. 4.6).

B mpoekTHOW OKYMEHTaluu CIEAyeT IpeaycMaTpuBaTh IPUEM TOA3EMHBIX BOJI,
GUWIBTPYOIIUXCS qyepe3 3aBecy, BHYTPHKApbEPHBIMU (BHYTpHILIAXTHBIMH )
BOJIOTIOHU3UTEILHBIMU YCTPOWCTBAMH U BOJIOCTOKAMH.

7.6 JIns HaGmrofeHuii 3a mepenajgoM Hamopa Ha 3aBece (32 YPOBHSIMH MOJ3EMHBIX BOJ)
B TPOCKTHON JIOKYMEHTAIMU CIEAyeT IMPEeAyCMaTpUBaTh YCTPOWCTBO IbE30METPUUYCCKHUX
CKBaXHH C OOCHX CTOPOH 3aBEChl WM IMPOrpaMMy MOHUTOPHHTA 33 YPOBHSIMH C YYETOM
pa3paboTku Kapbepa (paszpesa) mo stamnam (cum. 4.14, 7.25). [lo pesynbraTam HaOMIOACHUN, B
cilyyae  HEOOXOIUMOCTH, KOPPEKTUPYIOTCS  MPOTHBOQWIBTPALIMOHHBIE  MEPOIPHSTHUS
CJICYIOIIETO 3Tara, B TOM YHCIIE 10 TpueMy (QUIIBTPYIOIIUXCS Yepe3 3aBeCy MOA3EMHBIX BOJI.

7.7 Tpanieiinslie, cBaiinble, ToHKUE IieieBbie [1D3, 3aBechl, BBHIMOIHAEMBIE METOJOM
CTpYWHHOW IIEMEHTAIIMH TPYHTOB, CJIEIyeT MPOCKTUPOBATh B BUJEC KOHTYPHBIX U JIMHEHHBIX
CXEM JIJISl 3aIUThI, KaK MPaBUIIO, OTKPBITHIX BEIPAOOTOK OT MPUTOKA MOI3EMHBIX BO/I.

Marepuan i 3alOJHEHUS] TEPEUUCICHHBIX BBINIC TUIIOB 3aBEC CIICAYET BBHIOMpATh
MyTEeM TEXHUKO-DKOHOMHYECKOTO COIOCTABJICHHS, YYUTHIBAas IPU STOM BEIMYHMHY HAropa
MOJI3EMHBIX BOJl, CPOK pabOThl 3aBEChl U XAPAKTCPUCTHKH BMELIAIOIIETO €€ TPYHTOBOIO
MaccHBa.

B mob6om cimydae 3aBechl 3THUX THUIIOB, Ha3HA4YaeMble B MPOEKTHOW JOKYMEHTAIlWH,
JOJIKHBI OBITH CIUIOIIHBIME 1O ()POHTY, a TaK K€ Mo IIyOuHe.

Jns obecrnieueHusi CIJIONIHOCTH 3aBEChl MO TIyOMHE JAOMYyCKAaeTCs ee YCTPOWCTBO
MEPEeMEHHOI TIyOMHBI (OOBIYHO CTYNEHYaTO), MOBTOPSAS KOHTYpP BOJOYIOPHOTO CJOS, B
KOTOPBI OCYIIECTBISETCS 3arayOeHue.

TpanueiHbie 3aBechbl

7.8 TpanieliHble CEKIIMOHHBIE U HEMPEPHIBHBIE 3aBECHI, BBHITIOIHSEMBIE CIIOCOOOM
«CTeHa B TPYHTEe» TMOJA 3alIUTOM THUKCOTPOIHOTO TJMHHUCTOTO pPacTBOpa, CIEAyeT
MPOEKTUPOBATh B HECKANBHBIX TOPHBIX MOpoJax ©0e3 KPYMHOOOJIOMOUYHBIX BKIIOUEHUI
rIyOUHOM, OmpenenseMoil BO3MOXXHOCTSAMHU MPHUMEHSEMBIX 3eMIIEPOHHBIX MEXaHHU3MOB U
obopynoBanusi. B kadecTBe 3amoiHHUTENs] TpaHIIEW MPUMEHSIOTCS TBepJerole (OeToH,
TJIMHOIIEMEHTHBI ~ PacTBOp) W HETBEpICIONIME  MaTepuanbl  (TIHHBI,  CYTJUHKH,
3arJIMHU3UPOBAHHBIN TPYHT, TNIMHOTPYHTOBBIE TTACTHI).

7.9 TonmuHy TpaHIICHHBIX 3aBEC CIEAyeT MPUHUMATh, KaK MpaBwIIo, B npeaenax 0,5—
10M mnpu WHCHONB30BAaHUM CHEIUAIBHOTO obOopyaoBanus u Ao 2,0-25mM — mpu
MCIOJIb30BaHUU 3€MJIEPOMHBIX MAIlIMH OOIIET0 Ha3HAYCHUSI.

Ceailinble 3aBechl

7.10 Caiinble 3aBecbl M3 OypOCEKYIIMXCS cBail (mepeceKarouuxcsi OypOoHaOMBHBIX
CBaif) ciexyeT NpeaycMaTpUBaTh B HECKAIbHBIX TOPHBIX MOPOAAX, B TOM YHCIE COJEPIKALINX
KPYIHOOOJIOMOYHBIE BKIIOUEHHs, Ha r1yOuny 10 40-50 u Gonee MeTpoB.
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BbyponaOuBHbIE cBau 1J1s 3aBeC ClelyeT MpeaycMaTpuBaTh, KaK MPaBUIIO, JUAMETPOM
0,5-1,0m wu3 TBepumeommux MarepuaioB (0eToHAa WM TJIWHOIIEMEHTHOTO PacTBOpA).
PaccTosnue mexny 1eHTpaMu OypOCEKYIIMXCS CBail 3aBeChl CleyeT MPUHUMATh He Oolee
0,7-0,8 nmameTpa cBaii.

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

7.11 JlonmyckaeTcsi yCTPOMCTBO CBalHOW 3aBeChl M3 IMPUMBIKAIONIMX OJIHA K JAPYroi
OypoHaOMBHBIX cBail (OypokacaTelbHbBIE CBaW) WU C 3a30paMH MEXIy HUMHU B CBETY, MPHU
9TOM JUIsl T€PMETU3AlMK 3aBeChl (0OECHeueHUsl CIUIOMIHOCTH 3aBEChl) MEXIY CMEKHBIMU
OypoHAaOMBHBIMU CBasiMM  CJI€IyeT BBINOJHATH JIOKAJIbHBIE TPYHTOLIEMEHTHBIE CBau
(komOuHUpoBaHHass [ID3) MerogoM CTPYWHOW IIEMEHTAIlMM TPYHTOB (TEXHOJOTHS
Jet-grouting, cm. 7.17) Wik BBIMOJHATH TEPMETH3AIIUIO APYTUMH METOIAMH.

Jns monmbopa mapaMeTpoOB TEXHOJIOTUU YCTPONCTBA JIOKAIBHBIX (OJMHOYHBIX)
TPYHTOLIEMEHTHBIX CBaii METOJIOM CTPYHHOW IIEMEHTAallud TPYHTOB HEOOXOAMMO, Kak
MIPABUJIO, OPTaHU30BBIBATh OMBITHHIE YUACTKH.

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

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

Tonkue meaeBbIe 3aBecChl

7.13 Toukue 1ieneBble 3aBechl (5-20 cMm), ycTpauBaeMble WIyTEM 3arOJHEHHS
TBEPJCIOMNM (TJIMHOLIEMEHTHBIM PACTBOPOM) M HETBEPJCIOIIMM (TJIMHOTPYHTOBBIE IACTHI)
MaTepHajJoM IIeNd, 00pa30BaHHON C MOMOIIBI0 WHBEHTAPHOI'O IUIOCKOTO METaJUTMYECKOTrO
3JIEMEHTa, CIeNyeT MpeaycMaTpuBaTh B IE€CYAaHBIX M TJIMHHUCTBIX TOPHBIX IMOpojaax 0Oe3
KPYIHOOOJIOMOYHBIX BKJIFOUEHHUH Ha riryOuHy /10 20 M.

7.14 TIpu NpoEeKTUPOBAHUU CIIEAYET MPEIyCMaTpUBaTh Pa3pabOTKy TpaHIIel U OypeHue
CKBOXHH JUIs TPaHIICHHBIX M CBalfHBIX 3aBeC, KaK MPaBUJIO, MOJ 3aIIUTOM TJIMHUCTOTO
pacTBopa, 00ECHEeYMBAIOIIEr0 YCTOMUMBOCTH CTE€H OT OOpYIIEHUS M YAOBJIETBOPSIOLIETO
tpeboBanusm CII 45.13330.

7.15 ]Inss TmpUTOTOBJIEHUS TJIMHUCTBIX pPACTBOPOB CcJeIyeT INpeaycMaTpuBaTh, Kak
NpaBUIO, OEHTOHUTOBBIE TJIMHBL, @ HPU UX OTCYTCTBUHM — MECTHBIE, HMMEIOUIME YHCIIO0
1acTUYHOCTH He MeHee 0,2, ¢ colepkaHueM JyacTull pazMepoM kpymHee 0,05 MM — He Gosee
10 % u menpue 0,005 mm — He menee 30 % k Becy cyxoi mpoObl TpyHTa. [lnoTHOCTBH
TUKCOTPOITHOTO pacTBOpa Ha OEHTOHUTOBBIX rmHax 1,03-1,15 r/cM°, Ha MECTHBIX TIIHHAX
1,10-1,30 r/em’. JlonmyckaeTcs mpeaycMaTpuBaTh CMECH OEHTOHUTOBBIX M MECTHBIX TJIHH.

Jis yaydieHus CBOMCTB TJIMHUCTBIX PAcTBOPOB MOTYT MPUMEHSTHCS DPa3InUHbIE
XMMHYECKHE peareHThl, nepeueHb KoTopsix npuseaeH B CIT 45.13330.

[TpurogHOCTh MECTHBIX TIJIMH JOJDKHA OBITh MOJTBEpXkJAEHA J1a00opaTOpHBIMU
UCTIBITAHUSMU TJIMHUCTBIX PACTBOPOB.

Bopa nist rIMHUCTBIX pacTBOPOB HE JIOJDKHA BBI3BIBATH MX KOATYIALMIO M JIOJDKHA
YIOBIETBOPATH TEXHUYECKUM TPEeOOBAaHUSAM IIPUTOTOBJIEHUS OETOHA.

7.16 B mpoekTHOWH JOKYMEHTaluu cjeayeT MpeaycMaTpuBaTh JUIsl TpaHIIEHHBIX,
CBafHBIX W TOHKMX INEJEBBIX 3aBEC MaTepHajbl, YAOBJIECTBOPAIOUINE CIEIYIOIINM
TpeOOBaHUAM:
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O0eton — moaBmKHOCTH 16—20 cM (IO oOcagke CTaHIAPTHOTO KOHYCAa); Kiace IO
MPOYHOCTHU Ha ckatue He Hike B15; mapka no Bogonponunaemoctu He Huke W2; mapka 1o
MOpo30cTOMKOCTH HE HUke F50;

IIIMHOLCMEHTHBI pacTBop — mioTHOCTh 1,5-1,8 r/eM®; mpounocT Ha cKathe
3aTBepeBIIero pacrpopa He Hwke 1,5 Mlla (15 KFC/CMZ); BBIXO/JT KaMHSI MPY 3aTBEPACHUH HE
Mmenee 98 %; crabmibHOCTL He Oonee 0,5 r/eM; TIOKazaTensb pacruibiBa — B TIpenenax,
MO3BOJIIOIIMX BECTH MEPEKAUYKY €ro OT PACTBOPHOIO y3Jia K MECTY YKJIAJIKU;

IJIMHA — TPEMMYIIECTBEHHO KOMOBOW CTPYKTYphl (pazmep kombeB oT 10 cm mo 1/3
HIMPUHBI TPAHILIEH ); KOHCUCTEHIUS OT TBEPAOH 10 TYTOIUIACTUYHOM;

3arJIMHU3UPOBAHHBIM TPYHT (TPYHT, pPa3paOOTaHHBIM MpH MPOXOJKE TpaHIIEH u
oOoramieHHbI TJIMHUCTBIM PAacTBOPOM) — cojaep)kaHue (10 Macce) TIUHUCTBIX YacTHUI[ C
pPaBHOMEPHBIM HX paclpelieJieHHeM M0 BceMy oO0bemy cmecu — He MeHee 10-15 %;
KOHCHUCTEHIIHsI, 0OecrieurBaroiiasi KaueCTBEHHYIO YKJIAJIKy €er0 B TPaHILEIO;

[JIMHOTPYHTOBAs 1acTa, MPUTOTOBIIEHHAS B CMECUTENBHBIX YCTAHOBKAaX W3 MECTHBIX
KOMOBBIX TJIMH WJIH CYIJIMHKOB, OJIKHA YIOBJIETBOPSATH YCIOBUSAM YKIIAJKU UX B TEJIO 3aBECHI
U TIPOEKTHBIM TPEOOBAHUSAM K BOJOIMPOHUIIAEMOCTH 3aBECHI.

Koadduuuent dunbrpanuu TBEpACIONIMX M IJIACTUYHBIX 3allOJIHUTENEH 3aBeC He
nomxen mnpeBbimatk 0,005 m/cyr. I'pagueHTsl Hamopa Ha 3aBecy MpH  OTCYTCTBUU
CHEIHANIbHBIX SKCIIEPUMEHTAIBHBIX JAHHBIX JOMYCKAETCs MPUHUMATh MO Tabnure 2.

TaOonumpa 2

Marepwuan Tena IpoTUBOQHUIHTPAIIMOHHON 3aBECHI JlormyckaeMBbIii TpaTUeHT HaImopa

Trepaeromuii:

TJIMHOIIEMEHTHBIA PacTBOP 100

0eToH 150
Herepaeromuii:

3arJIMHU3UPOBAHHBIN TPYHT 20

KOMOBAs IJIMHA 30

TJIMHOTPYHTOBAS MacTa 30

3aBechl, BbINOJIHAEMbIC METOAOM CTPYHHOMH IIeMEHTAIIMH TPYHTOB

7.17 Toukue rpyHTOUeMeHTHBIe 3aBechl (10-30 cMm), BbHIMONHAEMBIE METOJIOM
JaMHHApHOH CTpPyWHOH IleMeHTauuu TrpyHTOB (TexHomorus Jet-grouting), cuemyer
npelycMaTpuBaTh B HECKATbHBIX TPYHTaX, B TOM YHCIE COAEPKAIIUX KPYMHOOOJIOMOYHBIE
BKIIIOUEHUSI, Ha TIyOMHy, Kak mpaBmwio, g0 20M u Oolee NpU COOTBETCTBYIOIIEM
000CHOBaHHUMU.

YCTpoHCTBO 3aBeChl BBITIONHSETCS 3aXOJIKaMH: OypeHUE CKBaXXUHBI C IMPOMBIBKOI
BOJOM WJIM TIMHUCTBIM PAcTBOPOM (TpSAMON XoA OypOBOW KOJIOHHBI) M TOCIEAYIOUTUI
noaseM OypoBOil KOJIIOHHBI (OOpaTHBI XOJ) ¢ MoAauell B CKBKUHY uepe3 (OpPCYHKY
MOHHTOpA IIeMeHTHOro pactBopa mox nasieruem g0 70 MIla. ITogbem OypoBoil KOTOHHBI
npou3BoaUTCS Oe3 BpaimieHus (TamuHapHas IemeHTtanus). CKopocTh moabeMa OypoBOit
KOJIOHHBI 00BIYHO cocTaBisieT 5—30 cM/MHuH.

3aKkoHUEHHBIE  IIEMEHTalMed  3aXoAKd  (IPOTUBOQPMIBTPAIIMOHHBIE  MTAHEJH)
yCTpamBaIOTCS MOCIIE0BATEIFHO WK C YepeloBaHuEM. B mepBoMm ciiyuae TpyHTOIIEMEHTHBIN
HECXBAaTHBILUICS KOMIIO3UT MpPEIbIAYyIIed U MOCHeaAyomeil naHenn oopazyioT OeCIIOBHYIO
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IPOTUBOGUIBTPAIIMOHHYIO 3aBECY, BO BTOPOM Clydae M3rOTaBIMBaeMas MaHelb MPUMBIKACT
K HaOpaBIIel MPOYHOCTH MPEAbIAYIICH MPOTUBOGUIBTPALMOHHON MAHEIH.

YCeTpoiicTBO NMPOTHBOPUIBTPAIIMOHHBIX TAHEICH METOJO0M CTPYWHOM IEeMEHTaIluu
TPYHTOB MOXET OCYIIECTBISATHCS C TOJHBIM WJIM YacTUYHBIM 3aMEUICHHEM TIpYyHTa
LEMEHTHBIM PACTBOPOM.

[Mlar ckBaXWH MOpsSIMOro Xoga OypoBOHW KOJOHHBI COOTBETCTBYET IIMPHHE
NpOTUBOGMIBTPAIMOHHON TIAHENM W ONpeAeNseTcss MPOEKTHOM JOKyMEHTalueil B
3aBHCHUMOCTH OT THAPOTEOJIOTMUECKUX YCIOBHM, TpeOyeMol BOJOHENPOHUIAEMOCTH U, B
HEOOXOJUMBIX CIy4asiX, MPOYHOCTH TPYHTOIEMEHTHOIO KOMIIO3UTA, IPUHATON CXEMBbI
YCTpOMCTBa 3aBechl (ITOCIIENOBATEILHO WM C 4YepeloBaHHMEM), crocoba mpoxoaku (Jet-1,
Jet-2, Jet-3m np.), MpUHATOrO AaBJICHUS M COCTaBa IIEMEHTHOTO pPacTBOpa, JHAMETpa
(bopCyHKH, CKOPOCTH OBEMa MOHUTOPA U IPYTUX MapaMeTpOB.

s mog0Oopa napamMeTpoB TEXHOJIOTUU YCTPONUCTBA TPYHTOIIEMEHTHOI 111e7IeBO 3aBEChI
METOJIOM CTPYWHOH IEeMEHTAllMu HEoO0XOIUMO, KaK IPaBUIIO, OPTaHH30BBIBATH OIBITHHIE
y4acTKU. B CXOAHBIX THAPOTEONOTUYECKUX YCIOBUAX JOMYCKAETCS NMPUHUMATh MCXOHBIC
napaMeTpsl M0 00bEKTaM-aHAIOTaM.

KonTponb  kauecTBa  TIPYHTOLEMEHTHOM  3aBEChl  CIEAYEeT  OCYLIECTBISTH
HEPA3PYLIAIUMH Te0(PU3NUECKUMU METOJaMH  (CeHCMOAaKyCTHUYECKHM, JJIEKTPUUYECKUM,
reopajiapHbiM U Jp.) B COUYETAaHWU C BCKPBITUEM KOHTPOIBHBIX HIyp(OB, BbIOypHBaHUEM
0o0pa3loB [UIsl OMpeJeNieHUsT MPOYHOCTHBIX XapaKTEPUCTHK M BOJOHEIPOHHUIIAEMOCTH
TPYHTOLEMEHTHOT'O KOMITO3HUTA.

7.18 'pyHTOIIEMEHTHBIE 3aBEChl M3 IMEPECEKAIOIINXCS TPYHTOLEMEHTHBIX CBaii,
BBIMIOJHSEMbIE METOJOM CTPYHHOM IEMEHTAIlMM TPYHTOB, CJEAyeT NpeaycMaTpuBaTh B
HECKAJIbHBIX TPYHTAaX, B TOM YHCJE COJAEP)KAIIUX KPYMHOOOJIOMOYHbIE BKIIOUEHMS, Ha
riryouny 710 50 M 1 60s1€e M MOTYT IPOEKTHUPOBATHCS OJJHOPSIIHBIMU MJIM MHOTOPSITHBIMU.

B MHoOropsiiHeix 3aBecax cBaM HEOOXOAMMO pacroJiarath B IIaXMaTHOM HOPSZIKE CO
CMEIIEHHEM OcCeil cBail cieayromero psjaa OTHOCUTENbHO MPEIbIIYIIEero Ha BEIMYMHY, Kak
NPaBUJIO, PaBHYIO MOJOBUHE NMPUHSITOTO B IPOEKTHON JOKYMEHTAIIUH I11ara cBaii.

TonmuHa TPYHTOLIEMEHTHOW 3aBechl, NMPUHMMaeMass B IPOEKTHOM JOKyMEHTAllUH,
orpenensercss GUIbTPAMOHHBIMU pacuyeTaMy U TpeboBaHUsMHU 7.23.

7.19 PaccrossHue MeXJIy LIEHTpaMH TpPYHTOLIEMEHTHBIX CBall 3aBeChl CIEIyeT
npuHumarbk He 6onee 0,7-0,75 nuamerpa cBail mpU OJHOPSIIHOM WX PACIONIOKEHUU U HE
6onee 0,85 nuamerpa cBail Mpu MHOTOpsAAHOM. B MpOeKTHOW JAOKyMEHTalMd HEoOXOIUMO
IpeIyCMaTpUBaTh TaKyl0 CETKY PACHOJIOXKEHHS TPYHTOLIEMEHTHBIX CBaif, 4To Obl 0OeCIeUnTh
CIUIOIIHOCTh TPYHTOLIEMEHTHOI'O KaMHsI 3aBECHI B ILIaHE.

7.20 Texnonorus ycrpoiictBa [1®P3 u3 mnepecekarommxcs TI'PYHTOLEMEHTHBIX CBaii,
BBIMOJIHAEMBIX TI0 CTPYWHOM TEXHOJOIMH (TEXHOJOTHS TOJYy4eHHUs TPYHTOLEMEHTHOIO
KOMITO3UTa M3JI0keHa B 7.17), oTIM4YaeTcs OT JIAMUHAPHOW IIEMEHTAIlUKM TEeM, YTO TMOJbeM
MOHUTOpa C OypoBOH KOJIOHHOH NpPOM3BOJIUTCS OIHOBPEMEHHO C €€ BpAIICHHUEM CO
ckopocthio 00b19HO 10-30 06/MMH. B 3aBHCMMOCTH OT THNA TpPyHTa, TEXHOJIOIMYECKHX
napaMeTpoB CTpyHHOM nemeHTauuu (cM. 7.17), AuaMeTp TPYHTOLEMEHTHOW CBaM MOXKET
JocTUraTh 2 M u Oosee. [ MOBBIMIEHHUS] POYHOCTHBIX XapaKTEPUCTUK I'PYHTOLIEMEHTHBIX
CBail OITyCKaeTCst UX apMHUPOBAHUE.

JuameTp, mar rpyHTOLIEMEHTHBIX CBald, TEXHOJOTHYECKUE MapaMeTpbl UX YCTPOHCTBa
oTpenieNsIeTcsl MPOEKTHOM JOKyMEHTalMed U KOPPEKTUPYETCA IO pe3yibTaTaM OIBITHBIX
pador.
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7.21 Metogom  CTpyHHOH  IIEMEHTAIlMEH  TPYHTOB  JIONYCKAeTCS  YCTPOMCTBO
TOPU30HTAIBHBIX MPOTUBOPMIBTPAIIMOHHBIX 3aBEC, IO3BOJSIOIUX H30ekaTh MPUTOKA
MOJI3EMHBIX BOJI B OTKPBITHIE BRIPAOOTKH Uepe3 UX AHO, IIPHU 3TOM, IO MEPUMETPY BHIPAOOTKHU
HEO0OXOUMO MpeAyCMaTPUBATh KOHTYPHbBIE BOJIO3AIIMTHBIE MEPONIPUSATHUS: BOJIOMOHIKEHUE,
NpOTUBOGMIBTPAIMOHHBIE BEPTUKAIbHBIE 3aBechl M T.NM. [IpuMeHeHHe AaHHOTO MeTona
JOJI’KHO OBITH IKOHOMUYECKH OOOCHOBAHO.

7.22 Tlpu CcOOTBETCTBYIOIIEM OOOCHOBAaHHMM B KadeCTBE MPOTHUBOMUILTPAIMOHHOTO
MaTepuaia 3aBec J0IMyCKaeTcs MpelycMaTpruBaTh CHHTETUYECKYIO TUICHKY, YKJIaIbIBAEMYIO U3
OTJICIbHBIX MOJOC C HU30BOW CTOPOHBI TPAHIICH.

B mpoekTe 3aBechl ¢ MPUMEHEHHWEM IUICHKHU CIIEyeT MpeaycMaTpUBaTh TIPYHTOBBIM
3aIMOJIHUTENb, HE COJICPIKAIIMN BKIOYEHHUI C OCTPHIMH YIJIaMHU, U €0 YKJIAJIKy C MPUHATHEM
Mep MPOTUB MOBPEKICHUS TIICHKH.

7.23 XKecTtkue 3aBechbl M3 TBEPIACIOIIUX MATEPHANIOB JOJKHBI ObITh pAacCUUTaHBl Ha
YCUITUSL OT BO3JIEHCTBUS THIPOCTATUYECKOTO JABJICHUS KaK IUIMTA HAa YIIPYrOM OCHOBAaHUU C
M3MEHSIOIUMCS 10 ITyOonHe KO (OUIIMEHTOM MOCTENH.

7.24 B mpoeKkTHOW NOKYMEHTallud HEOOXOAHMMO YyKa3blBaTh OYEPEIHOCTh YCTPOWCTBA
CKBOKMH, 3aXBaTOK, 3aXOJOK, I[pelycMaTpuBaTh KOHTPOJb KayecTBa MaTepHalloOB,
[PUTOTABIMBAEMBIX  PAcTBOPOB, CMeECEH, IMacT, KOHTPOJb BBINOJHIEMBIX  paboT,
MPAaBIWJIBHOCTH TE€OMETPUYECKUX pa3MepoB paszpabarbiBaeMOl TpaHuien (IIenu), ee
BEPTUKAIBHOCTH, a4 TaKXKe CIUIOMIHOCTH 3aBEChl M €€ CONpPSDKEHUS C BOAOYIIOPOM C
MPUMEHEHHEM KOMIUIEKCa Hepa3pylIaroiX METOJ0B KOHTPOJsS (reopU3nYecKux) U Jpyrux
MeTOJIOB (BbIOypHuBaHHME O0Opa3lloB) B COOTBETCTBUM C HACTOSIIMM CBOJAOM MIPaBHI U
CII 45.13330.

7.25 [TpoTuBOGUIBTPAIITMOHHBIE CBOWMCTBA 3aBECHl OMPENESIOTCS Ha OCHOBAaHHUU
TAHHBIX HAOMIOJIEHUN 3a MbE30METPUUECKUMHU CKBOXHHAMU y BEpPXOBOW (HAMOpHOW) U
HU30BOM TpaHeil 3aBechl (7.6) W HcCCIeNOBAaHUEM BOJOMPOHUIIAEMOCTH  00pa3lloB,
BBIOYpHBaEMBIX U3 TEJa 3aBECHI.

HNHBbEeKITHOHHEBIE 3aBeChl

7.26 JIns 3aKkperyieHns TOPHBIX MOPOJA U MPHUIAHUS UM BOJOHEIPOHULIAEMOCTH CIIeTyeT
IpeIyCMaTpUBaTh YCTPOHCTBO MHBEKIIMOHHBIX 3aBEC U JIOKAIBHBIM TaMIIOHAX TOPHBIX MTOPOJT
Ha OT/IeJIbHBIX y4acTKax BbIpaOOTOK C IPUMEHEHHUEM IIeMEHTAllUHU, TIIMHU3ALUN, CMOJIN3aLuU
U CUJIMKATH3alHH.

7.27 VIHbeKIIMOHHBIE 3aBECHl CIIEAYeT MpeayCMaTpuBaTh JJIsl 3aIIUThl BEPTUKAIbHBIX,
HAKJIOHHBIX U TOPU30HTAIBHBIX MOJ3EMHBIX BBIPAOOTOK OT MOJ3EMHBIX BOJ C MOMOIIBIO
TaMITIOHa)ka TOPHBIX MTOPOJI, BHIIIOJHAEMOI0 B p&XKHUME MPOMUTKU TPYHTOBOTO MAacCHBA.

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

B 3aBUCHMMOCTM OT T€OJOrMYECKMX M THUIPOTEOJOTHUECKUX YCIOBUH 3ajeraHus
BOJIOHOCHBIX IOPOJI JOIYCKAeTcs MPOEKTHPOBATh MHBEKIIMOHHbIE 3aBECHl B COYETAHHH C
3aBecaMH JIPYTuX TUIOB (TpaHIIEHHBIMU, CBAHBIMH U TIP.).

7.28 LlemMeHTanuoo (MHBEKLUHUIO IEMEHTHBIX, TJIMHOIEMEHTHBIX W TIUHOLEMEHTHO-
NeCyaHbIX PaCTBOPOB Ha IIEeMEHTaX OOLIECTPOUTENFHOIO Ha3HAYEHNs ), KaK PaBUIIO, CIEAyeT
OPUMEHSTH JUIsl YCTPOMCTBA 3aBEC B CKAJIbHBIX U MOJYCKAIBHBIX TPEIIMHOBATHIX MOPOJAX C
packpbiTHeM TpeuH cBbime 0,1 MM, yIembHBIM Bojonornomennem Gonee 0,01 i/mue/M?,
CBOGOI[HI:IX OT 3allOJIHCHUA MU JKC 3allOJIHCHHBIX JICTKO MNOAJAOIIUMUCSA TIPOMBIBKC
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BTOPUYHBIMU MaTepHallaMu, P JEUCTBUTEIBHONW CKOPOCTU JBUKEHHS MOJ3EMHBIX BOJ IO
tpemmHam He 6omee 2400 m/cyt. [Ipu Gonbiielt CKOPOCTH MMPUMEHEHUE IIEMEHTAITUU JTOJDKHO
OBbITh 000CHOBaHO OMBITHBIM TyTeM. [Ipu mpoekTupoBanuu u ycrpoiictBe I1P3 crnocobom
[ICMEHTAIMH B CKAIBHBIX IOPOAax HeoOxoaumo cobmoaathk TpedoBanus CIT 23.13330 u [16].

Jomyckaetrcss mpeaycMarpuBaTh IMPUMEHEHHE LEMEHTAllMl C  HCIOJIb30BAaHUEM
[EMEHTOB  OOILIECTPOUTENLHOTO  HAa3HAUEHHUS B  KPYHHOOOJIIOMOYHBIX,  TI'PaBHIHO-
TaJICYHUKOBBIX M MECYAaHbIX BOJIOHOCHBIX MOpojax ¢ koddduuueHtom (GUIbTpaluu CBBILIE
80 m/cyr. Cerka CKBaXMH (IIar CKBaXMH M KOJHMYECTBO PAJIOB), CIOCOO IIEMEHTAIMH B
peXUME TMPONMUTKU (HUCXOASIIUHN, BOCXOISIIMM, OTHOBPEMEHHBIH), BEJIMYMHA MOTJIOLIEHUS
pacTBopa MpH 3a/JlaHHOM [JaBJICHMM 3aKauKd Ha3HA4yaeTcs MPOEKTHON JOKyMEHTaluei ¢
yderoMm TpeboBanuii 7.27, 7.37.

[lemeHTanMIO MeCYaHbIX TPYHTOB ¢ Kodpduimentom ¢uuprpannu ot 1 mo 80 m/cyT
JIOMYCKAETCsl TMPOU3BOIUTh C MPHUMEHEHHEM 0c000 BbICOKOTOHKOAMCIepcHbIX (OBT/I)
EMEHTOB (MUHEpalbHOE BsDKyllee Tuma «MUKpOLyp» pa3UyHBIX MapoK) B pPEKUME
MPOMUTKA Yepe3 MHBEKTOPhl WU CKBAXHHBI. Pannyc TpyHTOIIEMEHTHON KOJIOHHBI MOCHE
3aKpeIJIeHHs COCTaBIISET, Kak npasuio, oT 0,3 1o 0,8 m.

Ilementanuio mneckoB ¢ koddduuuentom ¢uaptpaunu ot 0,1 mo 80 m/cyr mroboit
CTEMEeHH BJIAKHOCTHU, CIEAYET MPOU3BOAUTH MO0 TEXHOJIOTUU BUOPOILIEMEHTAIINH (TIOTPYKEHUE
UHBEKTOpPA B TPYHT C MOMOIIBIO BHICOKOYACTOTHOIO BHOPOIOTpYXKaTels ¢ OJHOBPEMEHHBIM
HAarHETaHWEM Yepe3 Hero IEMEHTHOTO pacTBOpa Ha ILIEMEHTE OOLIECTPOUTEILHOTO
Ha3HayeHus1). Paanyc TrpyHTOLIEMEHTHOM KOJIOHHBI, 00pasyrolieiics npyu BHOPOLIEMEHTAIUH,
COCTaBJIAET, Kak npasuio, 0,15-0,4 m.

B nmpoekTHON nokymeHTauuu Juis  LeMeHtauuu ¢ npumeHeHuem OBTJ wu
BUOPOIIEMEHTAIMM TIPU  OJHOPSIHOM M MHOTOPSIAHOM  PACIHOJOKEHUU HHBEKTOPOB
(CKBaXXHMH), pAcCTOSHHE MEXIy HX IEHTpaMU CIeAyeT Ha3HayaTh C T[OHUXAIOIINM
kodpuurentToMm 0,6 (ko3puLneHT BbIpaBHUBAHMS MaccHBa) OT MPHHATOrO JHAMETpa
pacmpocTpaHeHHsl CyclieH3uH (pacTBOpa) TpH 3aKpelUieHMH TOpHbIX Topona. [lpu
MHOTOPSATHOM PACIOJIOKEHUN MHBEKTOPOB HEOOXOAMMO IMpeIycMaTpUBaTh TaKyl) CETKY UX
pacmoIokeHusl, YTOObl 00eCMeYUTh CIUIONIHOCTh TPYHTOLIEMEHTHOTO KOMITO3UTa 3aBEChl KaK
B IUUIaHe, TaKk W Mo riybuHe. Pammyc 3akperuieHHs 3aBUCUT OT COCTaBa CYCICH3UH,
KOHCTPYKIIUU HHBEKTOPA, TPAaHYJIOMETPUUECKOTO COCTaBa 3aKPEerIieMOro Mecka U JaBieHus
UHBEKIIUU.

Jns moxgbopa cocTaBa WHBEIHPYEMOH CYCHEH3WH, MABICHUS 3aKauKH, YTOYHEHHS
rabapuToB TMOJTy4aeMOW TPYHTOLIEMEHTHOM KOJOHHBI (OI€HKAa MPOHUIIAEMOCTH TOPHBIX
MOpO/1), OTNIpeIeTICHHs MPOYHOCTH U BOJOHETIPOHUIIAEMOCTH IPYHTOIIEMEHTHOT'O KOMITO3UTA U
JIPYTUX TTapaMeTPOB HEOOXOUMO, KaK MPABUJIO, OPTAHH30BBIBATH OTBITHBIC YYACTKHU.

7.29 I1pu npOEeKTUPOBAHUY LIEMEHTAIIMH TOPHBIX TIOPO BBIOOP cr1ocoba (HUCXOISAIINMA,
BOCXOMSIINNA, OJHOBPEMEHHBIN), COCTaBa M KOHCHUCTEHIIMH IIEMEHTHOTO pacTBOpa
(cycrieH3um), o0ObeMa W JaBJICHUs 3aKayKd, BEUYMHBI «OTKa3a», CIEIyeT MPOU3BOAUTH B
3aBUCHMOCTH OT Ha3HA4YCHHWs] MHBEKIIMOHHOW 3aBEChl, COCTOSHUS W HHKEHEPHO-
TeOJIOTUYECKUX CBOMCTB 3aKpEIUISIEMBIX MOPOJ, UX TPEUIMHOBATOCTH U 3aKapCTOBAHHOCTH,
JNEHUCTBUTENBHON CKOPOCTH (PHIIBTpAIMK TMOA3EMHBIX BOJ, KoddduineHta (QuibTpamnuu, a
TaK)Ke XMMHYECKOTO COCTaBa MOJ3EMHBIX BOJI.

7.30 lnss mpUTOTOBIIEHWST I[IEMEHTHBIX pPACTBOPOB  CIEAyeT MpeaycMaTpuBaTh
nopTianaieMedT Mapku 400 u Beime. JlomyckaeTcsi MCHONB30BaHUE CYIb(HaTOCTONKOTO
[EMEHTa, NUIAKOMOPTIAHIIEMEHTa M TaMIOHAXXHOTO TMopTiaHaneMeHTta. [lpu Hamuuuu
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arpeccUBHBIX BOJ CIEAyeT NpeaycMaTpuUBaTh IIEMEHThI, CTOMKHE IO OTHOILEHUIO K
MOJI36MHBIM BOJIaM.

Oco60 BeicokoToHKOUcIiepcHbIe (OBT/]) MunepansHOe BspKyiee Tumna «MHUKPOIyp»
Pa3IMYHBIX MApOK WM MX aHAJOTH CIEAYyeT MPUMEHSTDH JJIS BBINOJIHEHUS CHelUPUUIECKUX
[IEMEHTAIIMOHHBIX pa0OT yKa3aHHBIX B 7.28.

7.31 I'muau3anuio (MHBEKIIUIO TJIMHOCHITUKATHBIX pPacTBOpPOB) ciemyer
npelycMaTpuBaTh B CiIydasX, KOrJa LIEMEHTAIMs HESKOHOMHYHA WJIM HEHaJeXHa H3-3a
HAJIMYUs arPECCUBHBIX BO/I, CIIOCOOHBIX KOPPOAUPOBATH LIEMEHT.

7.32 Cmonmm3anuio  (MHBEKIMIO BOJHBIX  PAacTBOPOB  CHHTETHYECKUX CMOJ C
OTBEpIUTENIEM Yepe3 UHbEKTOPHI WM CKBAXHUHBI) CIIEyeT MpeycMaTpUBaTh sl yCTPOIlCTBa
3aBeC B IIECYAHBIX TopoAax ¢ kodddurmentamu prnbrpanun 0,2—-50 m/cyT.

7.33 Cunukaruzanmio  (OAHO- H  JIBYXPACTBOPHYIO  CHJIMKATH3AIMIO)  CIEAyeT
npexycMaTpuBaTh Ui YCTPOMCTBA 3aBeC B IMecUaHbIX mopojax. [Ipu 3Tom B meckax ¢
koddpunuentamu unprpauuu 2-80 M/CyT cienyeT NpeaycMaTpuBaTh IBYXPACTBOPHYIO
CHJIMKATH3aIUIO: TIO0YEPEHOE HAarHeTaHWe B TOPBI FOPHBIX MOPOJ PACTBOPOB HA OCHOBE
CUJIMKaTa HaTpUs M OTBEPIUTEINS (XJIOPUCTOTO Kaiblus, opToPochopHO KUCIOTH U 1p.). B
NBUICBATBIX M MENKUX Meckax ¢ kodddumuentom Quuptpannu 0,5-2,0 M/cyT crnemyer
npelycMaTpuBaTh OJHOPACTBOPHYIO CHJIMKATH3alMI0O — MHBEKIMIO OJHOTO pacTBOpa
CUIMKaTa HaTpus ¢ A00aBKoil (ochopHON miM KpeMHEPTOPHUCTO-BOJAOPOIHON KHUCIOTHI.
Paguyc 3akpemieHHOro cMoiu3alnuel WM CUIMKaTHU3aluei MaccuBa (KOJIOHHBI) MECUaHBIX
TOPHBIX TIOPOJIaX COCTABIIAET, Kak mpaBuio, oT 0,3 1o 1 m.

7.34 lomyckaetcs mpeaycMaTpuBaTh KOMOMHHMpPOBAaHHOE NPUMEHEHHUE IEeMEHTAIHH,
TJIMHUA3AIIH, CMOJIM3AlMH U CUIIMKATH3AIUH.

7.351Ipu oOTCYTCTBUU CIHEUHUATBHBIX JKCIEPUMEHTAIbHBIX JAHHBIX KPUTHUECKUN
rpagueHT Hamopa |l B MHBbEKIIMOHHOM 3aBece JOoIycKaeTcs MPUHUMATh COTJIACHO yKa3aHUi
CII 23.13330 B 3aBUCMMOCTH OT THIIA BMEIIAIOIIETO 33aBECY HECKAJIBHOIO TIPyHTa, a I
3aKpeIUIieMBbIX [[EMEHTAIe CKAJIbHBIX M TONMYCKAIbHBIX MOPOJaX — B 3aBUCHUMOCTH OT
BEJIMUMHBI YAENHFHOTO BOJIOTIOTJIONICHHUS B TMpeAeNiaX 3aBechl Ha3HA4yaeMOW MPOEKTHOM
JIOKYMEHTalUEH.

7.36 BeiOop paccTosiHHS MEXIY CKBa)XKHHAMH (IIar CKBAXXHUH W KOJUYECTBO DSJIOB)
WHBEKIIMOHHOW 3aBECHI CIEeAyeT MPOU3BOIUTH M3 YCIOBUS OOECHEYEHHUs €€ CIIOIIHOCTU U
YCTaHOBJICHHOTO TMPOEKTHOW JOKyMeHTanued koddduiuenta ¢GuibTpauu 3aBeCHI,
MPOEKTUPYEMOM B HECKaJbHBIX TOPHBIX MOPOAAX, U OMPEENIIeMbIM UCIBITAHUEM 00pa3IoB
3aKpeIJIEHHOTO0 TPYHTA MPH MPOBEIACHHUH OMBITHBIX PaboT (MOJEBBIX WIH JTa0OPATOPHBIX).
[Tpu ycTpolicTBe MHBEKIIMOHHON 3aBEChl B CKaJbHBIX MOPOJaxX KOA(P(UIMEHT (QHUIbTpauu
onpenensercs cornacHo CII 23.13330 B 3aBUCUMOCTH OT JOMYCTUMOM BEJIWYMHBI YJETBHOTO
BOJIOTIOTJIOLIEHUS Ha3HayaeMou MPOEKTHOMN JIOKYMEHTAIUEN. Tonmmua
MPOTUBOGUIBTPAIMOHHON 3aBeChl JOJKHA O0ecleuyrBaTh HEMPEBBIIICHHE KPUTUYECKOTO
rpaaueHTa Haopa, ONpeAeSIonIero GIIbTPAIMOHHYIO POYHOCTH CAMOI 3aBECHI.

OnTumanbHOe pacCTOSHUE MEXKIY CKBOXMHAMHU, KaK MPaBUIIO, CIEAYET ONMpeAesTh Ha
OCHOBaHUHU OMBITHBIX pPab0T. [Ipu OTCYTCTBHM ONBITHBIX J@HHBIX PACCTOSHUE MEXKIY
CKBOKMHAMHU JIOMYCKAETCSI OMPEAENSATh HCXOJs W3 BEIMUYMHBI paguyca paclpoCTpaHEHHS
UHBEIHPYEMOTO pacTBOpa [, BEIYUCISIEMOTOo 10 (hopmyrie

(4)
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IJIe Qin — PACXOJ] PACTBOPA, HATHETAEMOTO B CKBAXKHHY, M~/4;
t — MPOIOIKUTENILHOCTh HATHETAHUSI PACTBOPA B CKBAXHUHY, U;
hin — TOMIIIUHA CITOS 3aKPETUIIEMOr0 TPYHTA, M;
0 — KOO (OULIUEHT HEPaBHOMEPHOCTH PACIPOCTPAHEHHs] TPEIIMH U IOp B TOPHOM
MOpoJIE;

e — K03 (UIUEHT MOPUCTOCTH TOPHBIX MOPOJI.

Paguyc pacnpocTpaHeHHs UHBELIMPYEMOTO PAacTBOpPA, MOIYYEHHBIH 1o Qopmyne (4),
HEO0OXOIUMO YTOUHSITH IPU MPOBEACHUU OMBITHO-TIPOU3BOICTBEHHBIX PalOT.

[Ilar UHBEKTOPOB B Psily Ha3HAYAETCs B 3aBUCMMOCTU OT pajnyca MHBEKUUU iy (4) u,
KaK MMpaBuJjo, ClIeyeT MPUHUMATh paBHBIM 1,73ri,, a paccTosHUE MeXIy psaaMu 1,5r,.

7.37 [Ipy TpOEKTUPOBAHUM HMHBEKIIMOHHOW 3aBeChl CIIEAyeT YCTaHAaBJIMBATh CIIOCOO
HarHeTaHus pacTBOpa (HUCXOISIINIA, BOCXOIAIINM, OTHOBPEMEHHBIH ), 04epeAHOCTh 3a0UBKHU
(3a1aBNMBaHNsA) HMHBEKTOPOB WM OypeHHs] CKBaKHUH, pa3Mep 3axXOAKd (30HBI) WpH
HarHeTaHWU PACTBOPA, MOCIEIOBATEIBHOCTh HHBELUPOBAHUS B PAAY (B psilax) MO METOAY
nocneaoBarenbHOro cOmmkenus. CKBaXUHBI TEPBOIMl ouepenu CleayeT pacrojarath Ha
pPacCcTOSHUY, MCKIIOYAIOIIEM UX THUIPABIMYECKYIO CBSI3b MO MOpPAaM U TPELIMHAM TPYHTa B
mpolecce HarHeTaHus pacTBopa (BbIOMBaHHME pPACTBOpPA B CMEXKHBIE HHBEKTOPHI WIIU
CKBOKMHBI) U TPUHHMAEMOM, KaK MPaBUJIO, HE MEHEE YJBOCHHOIO PACCTOSIHHUS MEXIY
CKBOKMHAMHU. B HEOZHOPOIHBIX MO MPOHUIAEMOCTH TOPHBIX IMOPOJaxX cioi ¢ Oousblieit
MPOHUIIAEMOCTBIO  CIEAyeT 3aKpelisiTh B TMEpByl0 odepedb. llociaenoBaTenbHOCTh
UHBEKIIMOHHBIX Pa0OT MPU XMMHUYECKOM 3aKPEIUICHUH OOBOJHEHHBIX MECYaHBIX TPYHTOB
JOJIKHA OOeCreurBaTh rapaHTUPOBAHHOE BBITECHEHHE MOJ3EMHBIX BOJ| U3 3aKPEILIIEMOro
o0beMa TPYHTOBOI'O MAacCHMBa HarHeTaeMbIMU peareHTaMH. 3allleMJICHHE TMOJ3EMHBIX BOJ B
3aKpeIuIIeMOM MacCHUBE HE JIOMyCKaeTCs.

[Tpu ycTpoiicTBe 3aBechl B 3aKapCTOBAHHBIX CKAJIbHBIX IPYHTAX CJleIyeT NMPOU3BOIAMUTH
IpeBapUTENbHYI0 HEMEHTAIMI0 JUIs JIOKAJU3alMKM 3aKperuisieMoro MaccuBa (co3gaHue
3alIUTHOTO Oapbepa) MPOTUB BHIXOJA PAacTBOpa 3a KOHTYp MaccuBa. Harneranue pactBopa
clleflyeT NPOM3BOJUThH uepe3 KakIyl0 CKBAXHMHY J0 «OTKaza». IIpoTHBOQHMIBTpallMOHHBIE
CBOWCTBA 3aBeChbl IPOBEPSIOTCA TUIPABIMYECKUM ONPOOOBAaHUEM, T'e0(U3NYECKUMHU
MeToAaMu U TpeOoBaHUsAMU 7.6.

Harneranue peareHTOB B TOpPHbBIE TOPOJBI IPU CUIUKATU3AIIMA U CMOJIHM3AIUH, a TAKXKe
OpY LEMEHTAluH KPYMHOOOJIOMOYHBIX TIPYHTOB U TPaBENUCTHIX IE€CKOB, CIEIyeT
NPOM3BOJUTh MO/ HPUTPY3KOW, B KayecTBe KOTOPOM HCHONB3YIOTCS 3aJleraloliue Haj
00J1aCThI0 MHBEKLIUS TOPHbIE TOPO/Ibl MU CIIELUAIBHO YI0KEHHbIE OCTOHHBIE ITUTHI.

[Tpu ycTpoiicTBe MHBEKIIMOHHBIX 3aBEC CIEAYEeT KOHTPOJIMPOBATH HAKIOH MHBEKTOPOB
(CKBaXXKUH), pa3Mephl 3aKperIieMOro MacCHBa TOPHBIX MOPOJI, CIUIOIIHOCTh, OJIHOPOTHOCTh
3aBeChl, MPOTUBOPMIBTPALMOHHBIE CBOMCTBA, a B HEOOXOAMMBIX CIydasX MPOYHOCTH
3aKpEIUIEHHOT0 TPYHTa (KOMII03UTa) 3aBECHI.

7.38 YcTpoiicTBO MHBEKIIMOHHBIX 3aBeC CieIyeT MpeaycMaTpUBaTh C TOBEPXHOCTH WIN
U3 TOPHBIX BBIPaOOTOK.

7.39 HampaBnenue (yroy HaKJIOHa) CKBRXHUH CIIEAYET 337aBaTh C YUETOM IepeceyeHus
HauOOJBIIEr0  YWCIa MpeoONajarolliX  BOJOMPOBOJAIIMX TPEHIMH M KOHTAaKTOB
HaIUIaCTOBaHUU.

7.40 Tmametpsl OypOBBIX CKB&KMH MpHU BBIOpaHHOM criocobe OypeHus cleayer
Ha3HayaTh B COOTBETCTBUHU C UX IIyOHMHOM, COCTAaBOM M CTPOEHHEM IPOXOIAMMBIX MOPOJ, a
TaKXKe C Y4eToM oOecreueHHus NpoIrycka TpeOyeMbIX pacXoJOB BOJbl M HarHeTaeMbIX
pacTBOPOB.
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JlmaMeTphl CKBaXXHH JOIMYyCKaeTcs Ha3HavyatTh B npenenax 42—91 mwm, a npu 3armoiHeHun
KPYIHBIX TTOJIOCTEH U MyCTOT BA3KUMH pacTBopamu — 91-110 mm.

7.41 B mecuaHbIX TOpPOJax BMECTO OypeHHs CKBa)KHMH JIOITYCKAETCS MPEIyCMaTpPHBATh
3a0MBKYy (3a7aBIuBaHKue) TEPHOPUPOBAHHBIX HWHBEKTOPOB PA3IUYHON KOHCTPYKIIMH C
npeaenbHor TiyOuHON morpyxkeHus g0 12-15 m. IlorpykeHne MHBEKTOPOB Ha OOJBIIYIO
[IIyOUHY CJIelyeT MpeaycMaTpUBaTh B MPOOYPEHHBIC CKBAKUHHBI.

7.42 Tlpy NpOEKTHPOBAHNN WHBECKIIMOHHBIX 3aBEC COCTAB M JIABJICHHE WHBEIHUPYEMbIX
pPacTBOPOB, pa3Mephl 3aKPEIUICHHOW KOJIOHHBI (OLIEHKA MPOHUIIAEMOCTH TOPHBIX MOPOJT), KaK
NpaBUJIO, CJENyeT YCTaHABJIMBATH 110 JAHHBIM ONBITHBIX pabor. [lpm WX OTCyTCTBHH
JIOITyCKAeTCsl yCTAHABIMBATh JIaBJICHWE HA OCHOBAaHWM JaHHBIX BBIMOJIHEHUS 3aBEC B
AQHAJIOTUYHBIX YCIIOBHSIX.

B mpoekTHOH JOKyMEHTaluu CienyeT MpeayCcMaTpUBaTh HEOOXOAMMBIC MEPOIPHSTHUS
JUIS TIPEJOTBPAIICHUSI MPOPHIBOB HATHETAEMBIX PACTBOPOB HAa IMOBEPXHOCTh 3€MJIM HJIM B
TrOpHBIE BBIpaOOTKHU (cM. 7.37).

7.43 B TpOEKTHOW JOKYMEHTAIMU CIEAYyeT MpeaycMaTpuBaTh OIEPAIIMOHHBIH,
MPUEMOYHbIN, BEIOOPOUHBIN U ApYyrue BUABI KOHTPOJIA 3a mpoleccamu ycrpoiicta [1D3, 3a
ee pas3MepaMu, CIUIONIHOCThIO M XapaKTEPUCTHUKAMH MaTepuaya Tella 3aBEChl, KOTOPBIC
HEOOXOIMMO OCYILECTBIISATh HEpa3pyIAKIIUMU (re0(hU3MIECKIMH) METOaMHU, B COUYCTAHUU
C BCKDBITHEM KOHTPOJIBHBIX IIIyphoB, BHIOypHBaHHWEM OOpa3lOB W3 3aKPEIUICHHOTO
IPYHTOBOTO MaccuBa (KOMIIO3WTA) Teja 3aBeChl IS JIAJIHEHINIEro WCCICIOBAaHUS B
71a00paTOPHBIX YCJIOBHUSAX, a TaK XKE 3a TOJO0KCHUEM YPOBHS TOJ3EMHBIX BOJ| TEpen U 3a
3aBecOll Ha OCHOBAaHHWH JJAHHBIX HAOJIOJICHUH 3a MbE30METPUUCCKUMU CKBaKUHAMH (T1. 7.6).

[TpoTHBOGMIBTPAIMOHHBIC CBOWCTBA 3aKPCIUICHHBIX TAMIIOHAKEM HECKAIBHBIX U
CKaJIbHBIX TOPHBIX MOPOJ MHBEKIIMOHHON 3aBechl (KOAPGUIMEHT (PUIbTpalun), TOIyCKaeTCs
ONpeNeNaTh TUAPABIMYECKHMM  ONPOOOBAaHMEM 4Yepe3 KOHTPOJbHBbIE CKBAXHHBI B
cootBerctBur ¢ CI123.13330 u ¢ yuerom [16] mo yaenbHOMY BOJOIOIJIOMICHHIO Tela
3aBEChl, CUMTAasl 3aKPEIUICHHBI MAacCHUB HECKAIbHBIX TOPHBIX MOPOJ CKAIbHBIMH TOPHBIMHU
HOPOJaMH.

JIbonopoaHbie 3aBechl (OrpaxIeHus )

7.44 JIbnonopo/iHbIE 3aBECHI, BBIOJHIEMBIE MYTEM HCKYCCTBEHHOTO 3aMOPa’KWBAaHUS
TOPHBIX TOPOJ, CIEAyeT MpeayCcMaTpuBaTh IS 3allUThl TOJ3EMHBIX (BEPTHUKAIBHBIX,
TOPU30HTANBHBIX U HAKJIOHHBIX) TOPHBIX BHIPAOOTOK B MEPUOJ UX MPOXOIKU B HECKATHHBIX
HEYCTOMYUBBIX U TPEUIMHOBATHIX CKATBHBIX BOJOHOCHBIX TOPHBIX MOPOIaX.

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

7.45 I'paHuIbl TPUMEHUMOCTH 3aMOPaKUBAHUS TOPHBIX MOPOJ CIEAYeT OMpeAesiTh
pacueToM B 3aBHUCHMOCTH OT CKOPOCTH (pUIbTpamnuu, TeMIepaTypbl U CTENeHU
MUHEPATU3alli1 TTOI36MHBIX BOJ] M TEXHOJIOTUHU 3aMOPaKMBAHUSI.

7.46 JIpmonopoiHbIE 3aBEChl JOJDKHBI OBITh MOMHOCTHIO 3aMKHYTBIMU TPH TPOXOJKE
CTBOJIOB TO/I3€MHBIX BBIPAOOTOK. JIJis 3aIIUTHI OTKPBITHIX BBHIPAOOTOK JIBOMIOPOIHBIE 3aBECHI
MOTYT OBITH 3aMKHYTHIE (7151 HEOOIBIINX Pa3MEPOB KOTIOBAHOB), IMHEHHBIC UITU KOHTYPHBIE
HE3aMKHYTBIC. 3aBeca JOJKHA 3ariayOlsaThCsA B YCTOWYHMBBIC BOJOYIOPHBIE TIOPOJIBI HE MEHEE
yeM Ha 3 M.

7.47 TonmuHy JJOTIOPOIHON 3aBECHI CIIEAYET OMPENesITh CTATUYECKUMU pacieTaMu B
3aBUCHMOCTH OT €€ Ha3HaueHHs, (JOPMBI U pa3MepoOB BRIPAOOTKHU B IJIaHE, TITYOUHBI, a TAKKE
MPOYHOCTHBIX XaPAKTEPUCTUK 3aMOPOKEHHBIX TTOPO/I.
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7.48 TemnepaTypy JbJIOTIOPOAHON 3aBECHl M PACCTOSHHE MEXIY 3aMOPa’KUBAIONIMMU
CKBOXMHAMU CJICyeT yCTaHABIMBATh HAa OCHOBAHWUHW ONBITHBIX JaHHBIX. [Ipu oTCyTCTBHH
OTIBITHBIX JAHHBIX JIOITYCKACTCsl IPUHUMATH!

CPEIHIOI0 TeMIIepaTypy JIbIOMOpoaHOM 3aBechl — B mpenenax 30—40 % temmnepatypbl
XOJIOJIOHOCUTEJISA, IIUPKYIUPYIOIIETO B 3aMOPAKUBAIOIINX KOJIOHKAX;

pacCTOsIHUE MEXJY 3aMOPaXUBAIONIMMU CKBOKUHAMHU TPH  OJAHOPSTHOM  HUX
pacrionioskeHuu — B npenaenax 1-1,5 M, Mexay psiaMu pyu MHOTOPSIZTHOM PacIioIOKEHUHU — B
npeaenax 2—3 m.

7.49 MOIHOCTh XOJIOMWJIBHON YCTAHOBKH CIIEIYET ONPEACIATh TEIJIOTEXHUYSCKHUMU
pacyeTaMu B 3aBHCHUMOCTH OT IIPOCKTHOTO 00beMa JIbJI0OTIOPOHOM 3aBECHI.

7.50 Ins  HaOmromeHWsT 3a TPOILECCOM  3aMOPAXKUBAHUSA  CJIEAYET YCTpauBaTh
KOHTPOJIbHBIE CKBXHWHBI — THAPOTCOJIOTMYECKHE W TEPMOMETpUYecKue. B mpoekTHoi
JOKYMEHTAIIMH CJIeIyeT MpeayCMaTpUBaTh MPOrpaMMy MOHHMTOPWHTA, BKIFOYAIOIIYIO B ceOs
MEPOTPHUATHS 10 KOHTPOJIO 32 TEMIIEPaTypoOil U YPOBHEM IMOJ3EMHBIX BOJI, TEMIIEPATYpO
XOJIOJJOHOCUTEJISI, TEMIIEPaTypold TOPHBIX IOPOJ, a TAaKKe CIUIOMIHOCTBIO W TOJIIUHOU
JIbJIOTIOPOIHOH 3aBECHI U T.II.

7.51 TIpy TIpOEKTUPOBAHHUU JILAOMOPOTHBIX 3aBEC KPOME HACTOSIIETO CBOJAA MPaBHUII
HeoOxoaumo cobmoaath TpedoBanusa CII 45.13330, CIT 69.13330 u yuutsiBats [17].

8 Pery.iupoBaHue NOBEPXHOCTHOIO CTOKA, BOJ0OTBO/

8.1 Ipu perynupoBaHUM MOBEPXHOCTHOTO CTOKA CIIEIYET MPEeayCMaTPUBaTh:

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

OTpaXkJCHUE KapbePHBIX U IIAXTHBIX MOJIEH OT MOIMAJaHUs B HUX BOJBI C MPUJIETAIOIIEH
TEPPUTOPUH;

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

IJIJAHUPOBKY IOBEPXHOCTH TEPPUTOPHM MECTOPOXKIACHUSA C 3ACBIIKOW 03€p, OBPAros,
KapCTOBBIX BOPOHOK M APYTUX 3alajuH JUIsl MPEeIOTBPALLEHHUS CKAaINIMBaHUs aTMOC(HEpHBIX
OCaJKOB B €CTECTBEHHBIX BIJMHAX, YCTPOHCTBO Ha IIOBEPXHOCTH HEOOXOIUMOI
BOJIOCTOYHO-JIOKIEBOM CEeTH €O cOpOCOM JOXKAEBBIX BOJ B BOJOTOKM 3a MpeaeraMu
TEPPUTOPUU MECTOPOKIACHUS;

NpeloTBpallleHre pa3pylieHuss OOpToOB Kapbepa (pa3pe3a) M HapyluleHHs] B HEM
HOPMAJIbHOTO  BEACHUS OKCIUIyaTallUOHHBIX pabOT MOBEPXHOCTHBIMH  BOJAMH U3
aTMOC(EepHBIX 0CAJIKOB, BBINAIAIOIINX HEMOCPEACTBEHHO Ha IIOIIA b OTKPHITON BHIPAOOTKH,
MOTEPh TEXHOJIOTMYECKUX BOA U JIp.

8.2 B mpoekTHOW MOKYMEHTAIlMH CHUCTEMBI PEryJMpOBaHMs IMOBEPXHOCTHOTO CTOKa B
3aBUCUMOCTH OT MECTHBIX YCJIOBHH CleAyeT MNpelycMaTpuBaTb HAarOpHbIE KaHaBBHI,
orpakjaroniye AamObl, MIIOTHHBI, BOAOCTOKM U BOJ03a00pHI, CHPSIMIEHWE U OTBOJ pEK B
HOBOE pYCJIO, MNPOTUBOMUIBTPALMOHHYIO H3OJSIHUI0 pycel B Ipeaenax MIaXTHOTO
(kapbepHOT0) MOJIS U Ha MPUJIETAIOIIeH TEPPUTOPUH, a TAKKE BOJOCTOKH, COPOCHBIE TUHUU U
BOJIOCOOPHHUKHU B OTKPBITBHIX BBIpaOOTKaX, 00ECIEeYNBAIONINE COBMECTHO C MPOEKTHUPYEMbBIMU
MEPONPUATHSIMH TIO 3aIIUTE OT MOA3EMHBIX BOJ OXpPaHy FOPHBIX BHIPAOOTOK OT BHE3AIMHBIX
IIPOPBIBOB BOJIbI U HEJAOMYCTUMBIX MPUTOKOB U3 BOJHBIX OOBEKTOB U B TO K€ BPEMsI OXpaHy
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BOJHBIX OOBEKTOB, MMEIOIIHUX HAPOJIHOXO3SMCTBEHHOE 3HAUEHHUE, OT BPEAHOIO BIHSHHS
TOPHBIX BBIPAOOTOK.

8.3 O0ecne4YeHHOCTh PAaCYETHBIX THUAPOJIOTO-METEOPOIOTHUYECKUX XapaKTEPUCTHK IS
MPOEKTUPOBAHUSI TUAPOTEXHUYECKUX COOPYKEHUI CHCTEM 3alUTHI JODKHA YCTaHABIUBATHCS
OpraHu3alueil, yrBepkaaroniei TeXHHYeCcKoe 3a/laHue.

8.4 OTka3 OT 3aluThl MOJ3EMHBIX TOPHBIX BBIPAOOTOK OT MOBEPXHOCTHBIX BOJ JOJKEH
ObITh 000CHOBaH, B ToM uucie pasneaom OBOC, pa3pabGoTaHHBIM B COCTaBE MPOCKTHOU
JIOKYMEHTAIINH.

8.5 Ilpu mpoekTupoBaHUM JIOKJEBOM CETH B IMpeiesiax HArOpHBIX KaHaB KapbepHOIo
WIM LIAXTHOTO MOJSI MPUTOK JIOKIEBBIX BOJ CIIEAYET OMpPENEsTh [0 METOAY MpeleiabHBIX
uHTeHCUBHOCTEH. [lepro; OIHOKPATHOTO MPEBBIIICHUSI PACUETHOM MHTEHCUBHOCTH OIS
cleayeT MPUHUMATh, Kak MPaBUJIO, PaBHBIM 5 rojam, Ajig 0co00 OTBETCTBEHHBIX OOBEKTOB
WIM OINAaCHBIX B OTHOIICHHWU YCTOHYMBOCTH OOPTOB BBIPAOOTOK (B Cllydasix CHEIHAIbHO
OTOBOPEHHBIX B 3aJ]aHUK Ha poekTupoBanue) — 10 romam.

Haropnble kaHaBbI clielyeT MPOSKTUPOBAThH U3 pacueTa Ha MaKCHUMAaIIbHBIN MaBOJKOBBIM
pacxoj obecrieueHHOCThI0 5 %.

KaprepHbie BOJOCOOPHUKHM W HACOCHBIE CTAHIIMU CIIEAYET MPOCKTHUPOBATH MCXOIS U3
00ILIero MpuToKa K Kapbepy, OMpeaesieMoro Mo CyTOYHOMY CJIOK0 OCAJIKOB, C IEPUOIOM €ro
OJIHOKPATHOT'O MPEBBIIICHHUS], KaK MPaBUJIIO:

JUTSL KapbePHBIX BOJIOCOOPHUKOB — 5 JIET,

Jl71st 0co00 OTBETCTBEHHBIX OOBEKTOB (B ClIydyasix, CliellUaibHO OTOBOPEHHBIX B 33JlaHUU
Ha IPOCKTUPOBAHME) — IS KaPhEPHBIX BOT0COOpHUKOB — 10 Jter.

[Tonayy HacOCHOW yCTAaHOBKH KapbhbepHOTO BOJOOTJIMBA CIEIYET ONPEAEATh MPOSKTOM
C y4Y4eTOM BpPEMEHM OTKAyKh M3 BOJOCOOPHHUKOB (MM OOBEMOB MOATOIUICHHs) IOCHE
OKOHYaHHUS PaCYETHOTO JOXK/IS.

8.6 Jlomyckaemble CKOPOCTH BOJIbI B BOJOCTOKAX ClIeAyeT Ha3Ha4aTh B 3aBUCUMOCTH OT
MaTepuaja KOHCTPYKLIHMH BOJOCTOKA TPU  MAaKCHUMaJbHOM  IABOJKOBOM  pacxoje
o0ecreyeHHOCThI0 5 %.

JIOTKH Ha OTKOCax CleAyeT MPOEKTHPOBATh MPSIMOYTOJIBHOTO, TPaIelen1adbHOI0 N
HOJYKPYTJIOTO CEeUEHHsI ¢ KPETJICHUEM, HCKITIOYAIOIUM BO3MOXKHOCTh UX Pa3MbIBa JIUBHSIMHU C
o0ecreyeHHOCThI0 5 %.

KanaBsl, ncnosnb3yemble B KaUeCTBE TPAHIIEHHOTO JIpeHaxa, cieayeT IPOeKTHPOBATh C
MOJIOTUMHU OTKOCaMHM ©0€3 KpeIUIeHHsT WM C KpelJIeHMeM OTKOCOB BOJONPOHHUIIAEMbIM
MatepHaioM (meppoprpoBaHHBIE XKeIe300€TOHHBIE IITUTHI, KAMEHHasi HA0pocKa U T.I1.).

Ha kapbepHBIX cbhe3llax U CIIyCKaxX CleAyeT MpeaycMaTpuBaTh JIOTKU-TIEPEXBATUUKU
cToka. MX creayer mepekpbiBaTh CTAIbHBIMH pPEIIETKaMM, JIOIMYCKAIOIIUMHU IPOEe3.]
TpaHCHOPTA.

8.7 Becb KkapbepHBIH CTOK JOJDKEH OBITh yJalieH 3a Npenaeibl Kapbepa (paspesa) ¢
MOMOIIBIO0 BOJOOTINBA (cM. pa3zaen 6). Eciu ycnoBus penbeda mo3BosisiioT, KapbepHBIA CTOK
WIN YaCTh €r0 CJIEAYyeT OTBOJAUTH CAMOTEKOM K MecTaM cOpoca pyIHUYHBIX BO/I.

8.8 BHekapbepHble W BHEIIAXTHBIE BOJOOTBOJAAIIME YCTPOWCTBA JIOIYCKaeTcs
BBITIOJTHSATH B BUJIE OTKPBITHIX KaHaB, JIOTKOB, OE3HAMOPHBIX U HAMTOPHBIX TPYOOIIPOBOIOB.

[Ipy TPOEKTUPOBAHUM BHEKAPHEPHBIX W BHEIIAXTHBIX BOJOOTBOJSIIMX YCTPOUCTB
CJIeZlyeT MpeaycMaTpuBaTh MEPONIPUATHS sl IPEJOTBPAILICHUS MOANUTKU MOA3EMHBIX BOJ B
npejenax 30HbI BIUSHUS BOJAONOHU3UTENBHBIX cUCTeM. IIpu HEBO3MOKHOCTH BBITIOJIHEHUS
yKa3aHHbIX ~ MEPONpPHUATUH  MpPH  pacyeTe  BOJOMOHM)KEHHUS  CJleayeT  Y4YUTHIBATh
JOTIOTHATEIBHBIA MPUTOK MOA3EMHBIX BOJI, 00YCIOBICHHBIN MOAMUTKOM.
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8.9 lns mpenoTBpamieHus: 3aMep3aHusl BOJBI B TPYOOIPOBOJAaX M HAcOCaxX B 3UMHHU
TIEPUO]T CIIEIYET MPEayCMaTPUBATh:

YKIIQJIKy CaMOTEYHBIX TPyOONpoBOaOB ¢ ykiIoHOM He MeHee 0,005, a mpu JAITUTEIbHBIX
nepepeiBax B pabore — ¢ ykiaonom 0,05-0,02;

YCTAaHOBKY BEHTHJICH WJIM 3aJIBHXKCK JUIS BBIITYCKA BOJBI B HU3KMX MECTaX HAIOPHBIX
TpyOOIIPOBOIOB;

YCTAaHOBKY HACOCHBIX arperaroB B OTAIJIMBAEMBIX TTOMEIICHUSIX.

JIoTIOSTHUTEIbHBIE MEPOIIPUATHS 10 MPEIOXPAHEHUIO TPYOOIIPOBOJOB OT IPOMEP3aHHS
CJIEZyeT MPeyCMaTPUBATh B COOTBETCTBHH C [ 14] ¥ TEIUIOTEXHUYECKUMU pacCUCTaMHU.

8.10 [Ipu cOpoce maxXTHBIX M KaphEPHBIX BOJ HA IMOBEPXHOCTh 3E€MJIM, B OBpArw,
BOJIOTOKH, BOJIOEMBI, a TaKXe B BOJOIOIJIONIAIOIINE CJIOM HEOOXOJUMO COOI0AaTh
TpeOoBaHus pasnena 9.

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

9.1Tlpu mnpOEKTUPOBAHMHM CHCTEM 3aIIHMTHl CJIEAyeT NPEAyCMaTPUBATh OXpPaHy
OKpYKaIOIEH TPUPOJIHOMN CPElbl IyTEM:

BbIOOpPA MPOEKTHBIX PELIEHUM CHCTEM 3alIUThl U KOHCTPYKTUBHBIX PELICHUH 3alIUTHBIX
COOPY)KEHUH U YCTPOMCTB, NpU KOTOPBIX OOECHeunMBaeTcsi HauMEHbIIUN yiiepd wH3-3a
UCTOLLIEHUS U 3arpsi3HEHUs MOA3EMHBIX BOJ, 3arpsI3HEHUS, 3aCOPEHNUs, HApYIICHUs pexuma 1
pa3MbiBa OEperoB MOBEPXHOCTHBIX BOJHBIX OOBEKTOB, pa3MblBA W OSPO3HU TIOYB,
3a0071aUMBaHysl TEPPUTOPHH, CABIDKEHUS M JaedopMald TOPHBIX IOPOX W 3EMHOHU
MMOBEPXHOCTHU, OCAJIOK U JIehopMaIuii COOPY>KEHUN Ha MPUIICTAIOIIECH TEPPUTOPHUH;

BBIIIOJIHEHUSI MEPOIPUATHNA, a TaKKe HCIIOIb30BAHUS COOPYXEHUH U YCTPOMCTB,
MIPOEKTUPYEMBIX CIIELMAIIBHO ISl 3TON LENH;

PaLMOHATILHOTO BOCIIOJIHEHUSI IPUUMHAEMOT0 yiepoa.

Mepbl 10 OXpaHe U 3aluTe TO3eMHBIX BOJI 00OCHOBBIBatOTCS paszaenoM 8 «llepedeHn
MEPONPUITUI 10 OXpaHe OKpYXKAIoLIEH cpeibl», pa3padaThiBAEMbIM B COCTaBE IMPOEKTHOM
JIOKyMEHTALUH.

9.2 lpy mNPOEKTHPOBAaHWUHM TOITAITHOTO BBOJA B JIEHCTBHE BOJOMOHU3HUTENBHBIX
YCTPOMCTB HE CIEAYET AOIYCKAaTh ONEPEKAOIIETO PA3BUTHS BOJOIOHU3ZUTEIBHBIX CUCTEM U
MOHWKEHUSI YPOBHEHN MOA3EMHBIX BOJI B OoJibIlIel Mepe, ueM npeaycMoTpeHo 4.14 u 4.19.

HeobOxonumo, kak mpaBuio, Aud@epeHunpoBaTh OTKauyKy M BOJOOTBOJ YUCTOH M
IpSI3HONW BOJBI U MpEeAyCMaTpUBaTh MOJHOE WM YACTUYHOE MCIOJB30BaHUE OTKAYMBAEMbBIX
BOJI JUIsl BOJJOCHA0)KEHHU S, CEIbCKOXO03MCTBEHHBIX 1IeJIel U IPYIUX BUJIOB BOJOTIOIb30BaHUS.

9.3IIpu mnpoekTupoBaHUM cOpoca BOIBI, OTKAUYMBAEMON W3 BOJOMOHU3HUTEIBHBIX
YCTPOWCTB M TOPHBIX BBIPAOOTOK, a TakXke€ BOJA OTBOAMMBIX CaMOTEKOM, HEO0OXOIUMO
cobmonate TpeboBanus DenepanbHbIX 3akoHOB Poccuiickoit ®eneparuu: [2], [3], [10], [11]
U TIPUHATHIX B UX pPa3BUTHE HOPMATHBHO-TIPABOBBIX aKTOB.

Mecto cOpoca pYIHHUYHBIX W IMOBEPXHOCTHBIX BOJ| JIOJKHO OBITH COTJIACOBAHO C
3aMHTEPECOBAHHBIMHM OpraHu3anusiMu. Mecto cOpoca, HCKIIO4as BOAHBIE OOBEKTHI,
PEKOMEHIyeTCs MpeayCMaTpUBaTh BHE 30HBl  pacCIpOCTPAaHEHUs JIEIPECCUN
BOJIONTIOHU3UTENIbHBIX YCTPOUCTB.

COpoc BOJbl, OTKaUMBAEMOM M3 BOJIOIMOHU3UTENbHBIX YCTPOMCTB M TOPHBIX BBIPAOOTOK,
Ha IOBEPXHOCTh 36MJIM, KaK ITPaBUJIO, HE JOITYCKAETCS.

Jlomyckaetcst mpenycMaTpuBaTh cOpOC BOJbI Ha HEHMCHOJIb3yeMbIE 3€MJIM, €CIH IMpHU
TOM HCKJIIOYAIOTCS BO3MOXKHOCTh TIOMAJaHUsi MX B BOJHbIE OOBEKTHI, 3arpsi3HEHUE
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MOJ3EMHBIX BOJ, APO3Msl IOYBHI, 3a00JauyMBaHUE MECTHOCTH W JIpyrHe BHUIbI yiiepOa
OKpY>Karollle MpUpOIHON cpee.

[Ipu oTBOJE MOJI3EMHBIX U MOBEPXHOCTHBIX BOJ CJEAYEeT HCKIIOYaTh MOATOIICHHE
COOpY)KEHUH, o00pa3oBaHHWE OIOJ3HEH, pa3MbIB TpyHTa. BoJOBBITyCKH — cieayeT
MIPOEKTUPOBATh B COOTBETCTBUH C TpeboBanusmu CIT 32.13330.

[Tpu mpoekTupoBaHuu cOpoca PYAHUUYHBIX BOJ B IMOBEPXHOCTHBIE BOJHBIE OOBEKTHI U
OBparm HeoOXoIMMO Takxke cobmonate TpeboBanusi denepanbHoro 3akoHa Poccuiickoit
Deneparun [8], CanlluH 2.1.5.980

[Ipu mpoekTupoBaHHM CcOpoca PYAHUYHBIX BOJ B IOJ3EMHbIE BOJOHOCHBIE CIIOU
HeoOxoauMo TaKxke coomoaats TpedoBanus CIT 2.1.5.1059.

[Tpu mpoekTupoBaHuM cOpoca PyAHUUYHBIX BOJl B MOpS HEOOXOIMMO TaKkKe COOMI0AaTh
TpeboBanust dOenepanpHoro 3akoHa [9], CanlluH 2.1.5.2582.

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

[IpoexkTHass MOKyMEHTAIMsl MOMJIEKUT SKOJIOTHMUYECKON OHKCIEpTU3e Ha OCHOBAHHH
®denepanbHOro 3akoHa [4].

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

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

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

9.6 Inst  cHWKEHHS  KOHIIGHTpAallMM  3arps3HSIIONIMX  BEHIECTB  HEOOXOAMMO
npelycMaTpuBaTh MPUMEHEHUE COOTBETCTBYIOMIMX (DU3UKO-XMUMHUYECKUX M OHMOIOTHUYECKUX
METO/I0B OUUCTKHU PYIHUYHBIX BoA. B mo6oM ciydae nosmkHbI coOmonathest HopMbl o TTJIK
B Pacue€THOM CTBOpE IpU cOpoce B BOAHBII OOBEKT.

[Tpu cooTBETCTBYIOIIEM 0OOOCHOBAHWU OYMCTKA PYJHUYHBIX BOJ MOKET ObITH 3aMEHEHa
cOpOCOM UX B HAKONUTEIU-UCTIAPUTEIH.

B otnmenpHBIX chydasxX, MO COTJIACOBAaHHWIO C OpraHaMd 10 PEryJIUPOBAHHIO
UCTIOJIb30BaHUSI M OXpaHE BOJ, JOIMYCKAaeTCs MPOEKTHUPOBATh YCTPOWCTBO HAKOMHUTEs-
peryistopa co cOpocoM U3 Hero (NMpH pacyeTHbIX HOPMATHUBAX JOMYCTHMBIX COpPOCOB)
MUHEPATU30BaHHBIX BOJ B BOJOTOKM BO BpeMs IMaBOAKAa MpPH YCIOBUU COOIIOICHUS
YCTaHOBJICHHBIX HOPM TpenenbHO aonmycTuMmbix koHmeHtparuii (IIK) BemecTB B Boae
BOJIHBIX 0OBEKTOB B pacuyeTHOM cTBOpe B cooTBeTcTBUU ¢ CanlluH 2.1.5.980.

PacueTHple HOPMATUBBI JOMYCTUMBIX COpPOCOB MOJKHBI MPOWUTH TOCYJAPCTBEHHYIO
HKCIEPTH3Y.

9.7 PacnionoxeHHble BOJU3M TOPHBIX BBIPAOOTOK OECCTOYHbIE BHAAWHBI (TOHMKEHHS)
WIM HEOOJbIINE 03epa, He UMEIOIINE PEKPEallMOHHOI0, PHIO0X03IHCTBEHHOTO MIIM JPYroro
HApOJIHOXO03SHCTBEHHOTO 3HAYEHHUs, MOTYT OBITh HCIIOJIb30BAaHbl B KAaUe€CTBE HAKOMHTEICH-
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PEryJISITOPOB WJIM HAKONMTEJIEeW-UCHapUTeNe Npu NpPeoCTaBI€HUM 3TUX OOBEKTOB B
000c00JIeHHOE TT0JTh30BaHNE Ha OCHOBaHUHU DeiepalibHBIX 3aKOHOB [2], [3] ¥ IPUHATHIX B X
pa3BUTHE HOPMATUBHO-TIIPABOBBIX aKkTax. KapcToBble BOPOHKM M MyJbJIbl OCEJAHUS HE
JIOIYCKAeTCsl MCIOJb30BaThb B KAueCTBE HAKOIMUTEJICH-PETYIATOPOB U HAKOIUTEICH-
HCTIapUTEICH.

9.8 [Ipu npoeKTUPOBAHMM HAKOIUTENECH-PEryasITOPOB U HaKOMMUTENeH-UcIapuTenei
JIOJDKHBI OBITh MPETYCMOTPEHBl MEpPONPHUATHS, MCKIIOYAIOIME BO3MOXKHOCTh 3arps3HEHUs
HOJ3EMHBIX BOJ: YCTPOHCTBO IMPOTUBOGMIBTPALMOHHBIX 3aBEC, IKPAHOB, ApeHaxel u ap. B
IPOEKTHOM JOKYMEHTAllMM HEOOXOMMO HpPEedyCMaTpUBaTh YCTPOHCTBO HAOIHOAATENbHBIX
CKBAKUH U NPOrpaMMy MOHHUTOPHUHTA.

HaOnronarenbHble CKBaXKHHBI, B 3aBUCUMOCTH OT THAPOr€OJIOIMYECKHX YCIIOBUA,
HEOOXO/MMO pa3MellaTh 0 KOHTYpY HAaKONMUTENIeW JUIsi KOHTPOJs YPOBHS U CTENEHU
3arpsi3HEHUS TOA3EMHBIX BOJ IIPM BO3MOXHBIX TEXHOTEHHBIX YTE€UKaX H3 APEHAXHBIX
CHCTEM, HapyILIEHUH LEIOCTHOCTH NPOTUBO(UIBTPALIMOHHBIX KOHCTPYKIMH U T.I1.

HaOnronarenbHbple CKBa)XHHBI HEOOXOIMMO pa3MeIlaTh TakUM 00pa3oM, UTOOBI
HaunOoJiee MOJIHO OXapaKTepu30BaTh M0/A3EMHbIE BOJBI 110 U3y4aeMOMY KOHTYpY B IIpolecce
JKCILTyaTallul COOPYKEHUS.

ITpu n3yueHun HECKOIBKUX BOJOHOCHBIX TOPU30HTOB, HA KOTOPbIE BO3MOYKHO BIIUSHUE
3arps3HeHuss  (ompenensercss MPOEKTHOM JOoKyMeHTauuei), HeoOXOoAMMO o0ecredyuThb
[OJlydEHUE JaHHBIX O IMOA3EMHBIX BOJAX MO KaXIOMy BOJOHOCHOMY TOPH30HTY.
MOHUTOPUHI  HEOOXOIUMO  HAuuMHATh JO  YCTpOMcTBa  MPOTUBOGMIBTPALMOHHBIX
meponpustuid. Ilo pesynbraram aHanu3a NaHHBIX MOHUTOPUHIA IPOM3BOJUTCS OLICHKA
0O0IIero COCTOSIHUS YPOBHEHN MOA3EMHBIX BOJ], HAUMHAsl OT UX €CTECTBEHHOT'O MOJIOKEHUS 10
Hayaja CTPOUTENBCTBA, a TAaKXE B IPOLECCE OKCIUTyaTallud COOPYKEHMs, BO3MOYKHO
OIPEICIICHNE MECTa YTEUKH BOJ 3arps3HSIOLIMX BOJOHOCHBIE TOPU30HTHI, YTO IO3BOJISET
IPUHSTH MEPBI 10 YCTPAHEHUIO YTEUKH.

9.9 B mnpoekTHON [JOKyMEHTAallMu CcleayeT NpeaycMaTpuBaTh cOOp, ylaleHue u
00e3BpeKMBaHNE PYAHUYHBIX BOJ, COJEPKALINX PAJHOAKTUBHBIE BEIIECTBA B COOTBETCTBUU C
JEHCTBYIOIIMMH HOPMaMM paJdallMOHHONM O€30MacHOCTH M CaHUTAPHBIMHU IpaBHJIAMH
paboThl ¢ pPAaJUOAKTUBHBIMU BEIECTBAMU M JIPYTUMH MCTOYHHKAMHM HOHM3HPYIOLINX
U3JIy4CHUH.

COpoc pyIHMUYHBIX BOJ, COJEpXAllUX paJMOAKTHBHbBIC BEIECTBAa, HA MOBEPXHOCTh
3eMJIM, B BOJHBbIE OOBEKTHI, HCHOJb3yEeMbIE MJISI XO35SHCTBEHHO-NIUTHEBBIX, KYJIBTYpPHO-
OBITOBBIX M pHIOOXO3SIICTBEHHBIX 11€I€l U B BOJOHOCHBIE CIIOM HE JIOIyCKaeTCsl.

9.10 B mpoekTHOW JOKyMEHTallud MAOJDKHBI OBbITh HPEIYyCMOTPEHBI YCTPOWCTBA U
MEpONPHUATHS JJIsl TPEJOXpPAaHEHUs] MOYB M OeperoB BOJHBIX OOBEKTOB OT pa3MbIBa
OTKa4MBAEMbIMH BOJAMHU.

9.11 YcnoBust cOpoca pyIHHYHBIX BOJI YKa3bIBalOTCS B Pa3peIICHUH Ha CIEIHabHOE
BOJIOIIOJIB30BAHKE, BBIIaBAEMOM OpPIaHaMU 110 PErYIMPOBAHUIO UCIIOJIb30BAaHUS U OXPaHE BOJ
IIpU OTBOJIE€ IUIOIIAJKUA MJII CTPOMTEIBCTBA TOPHOTO MPEANPUATUS B COOTBETCTBUU C
®enepabHBIMU 3aKOHaMU [2], [3] ¥ NPUHATBIMM B UX pa3BUTHE HOPMATHUBHO-IIPABOBBIMU
aKTaMH.

9.12 [To naHHBIM OLIEHKHM KayecTBa OTKAYMBAEMbIX BOJ B MPOEKTHOW JOKyMEHTAllUU
clielyeT IPUHUMATh PELIEHUS 110 U3BJICYEHHIO U3 HUX MTOJIE3HBIX KOMIIOHEHTOB.

9.13 IIpn mpOEKTUPOBAHUM MPOTUBOPMIBTPALIMOHHBIX YCTPOWCTB M MEPONPHUITUN
ClleflyeT Y4YuThIBaTh, 4YTO B 30HE JEHCTBHS BOJ03a00pPOB XO3SHCTBEHHO-TIUTHEBOTO
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BOJIOCHA0)KEHUSI HE JIOIYCKAeTCsl HMHBEKIUS B BOJOHOCHBIC CJIOWM PACTBOPUMBIX B BOJIC
BCIIICCTB.

9.14 B 30He BAWSHHUA BOJOIOHHM3WTEIBHBIX CHCTEM HEOOXOJWMO YYHUTHIBATH
BO3MOXKHOE OCE/IaHUE 3EMHOM MOBEPXHOCTH, Je(hOpMAIMK U CIBWKCHHS TOPHBIX TMOPOA U
OIPENEeNATh JONOTHUTEIbHBIC TEpeMeIIeHUs] PYHIaMEHTOB COOPYKCHHUH.

9.15 Pacyer ocemaHus 3EMHOW IOBEPXHOCTH B OCHOBAaHHH COOPY)XCHUH TIpU
OKUIAEMOM TIOHW)KCHUHU YPOBHS TOA3EMHBIX BOJ CJEIyeT MPOU3BOJUTH CYyMMHpPOBaHHEM
negopManuii OTACTBHBIX CIOEB.

9.16 IIpu CIIOKHBIX WH)KEHEPHO-TCOJIOTMYECKUX YCIOBUSX IUIOMIAJIKA CTPOUTEIHCTBA
JUI  ONpENeNIeHUs ocelaHusi, nedopMalMd W CIOBWKCHUS TOJNIIM TOPHBIX IOPOJ
PEKOMEHJ/IyeTCS TPUMEHSTh YHCICHHOE MOJICIIMPOBAaHUE WM HWH)XXCHEPHO-PACUCTHBIE
POTPaMMBbI U IPOTPAMMHBIC KOMILIEKCHI.

9.17 Ilpn mpPOEKTUPOBAHUHM BOJOMOHU3HUTEIBHBIX CHCTEM HEOOXOJMMO YYUTHIBATH
BO3MOXXHOCTh BO3HMKHOBEHHUS WJIM aKTUBU3AIMU KapCTOBBIX M KapCTOBO-CY(PPO3MOHHBIX
NPOIIECCOB U Pa3PBIXJICHUS] TPYHTOB B OCHOBAaHHHM 3JIaHUH U COOPYKCHUH, OCOOCHHO €CIin
BEPXHSS YaCTh TPYHTOBOW TOJIIHU CJIOKEHA TMECKaMU. B TPOEKTHOH JTOKyMEHTAllUU CIIEayeT
IpeyCMaTPUBATh COOTBETCTBYIOIIME MEPOTIPUSATHS 110 3AIIUTE OCHOBAHUI CYIIECTBYIOIUX U
POCKTHUPYEMBIX COOPYXECHUH (IIITYHTOBBIC OTPaXKJICHHS, KOJBMATAIMIO TOPHBIX IOPOJI,
LEMCHTAIHIO | JIP.).

0.18Ilpy  HEBO3MOXXHOCTHM  3aKJIaAKW TOPHBIMH  IOpPOJaMHd  OTpabOTaHHOTO
NPOCTPaAHCTBa Kapbepa (pa3pesa) JOoMyCcKaeTcsl IPeAyCMaTPUBATh €0 PEKYIbTHBALUIO ITyTeM
NEPEyCTPOMCTBA B BOJOEM JUUIsl PA3JIMYHBIX BUJIOB BOJIOTIOIB30BAHUSI.
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Ipuiao:xkenune A
(pexoMeHayemMoe)

Pacuer BOZONOHU3UTEIBHBIX (IPEHAKHBIX) CHCTEM

O0mue ykazaHus

A.1 JIns pacuera BOJOIIOHKEHHUS HEOOXOAMMO CXEMaTU3UPOBATH IPUPOIHBIE YCIOBHS
U BOJIOTIOHM3UTENBHYIO CHUCTeMy. TOJIia TOpHBIX MOpOJ pa30MBaeTcs Ha YCIOBHO-
OJIHOPOJHbBIE BOJOHOCHBIE U BOJOYIIOPHbIE (WM YCIIOBHO-BOJOYIOPHBIE) Cilou. BogoHOCHbII
CIIOM MOXKET OBITh NPUHAT HEOTPAHWYCHHBIM WM OTPAHUYEHHBIM (TIOJIHOCTBIO WIIU
4aCTUYHO) KOHTYPOM IHUTAHMSI UM BOJOHENPOHUIIAEMBIM KOHTYpoM. ITuTanue BOJOHOCHBIX
CJI0EB TPUHUMAETCS 3a CYeT IIPUTOKA IIOJ3EMHBIX BOJ M3 BOJOEMa WM BOAOTOKA,
UHOQWIBTPALUU aTMOC(HEPHBIX OCAJKOB, IEPETEKaHUS W3 OIJHOTO BOJOHOCHOTO CJIOS B
JIPYTOM.

BopononusurenbHble CUCTEMBI CXEMAaTU3UPYIOTCS IO 3TalaM  HUX pa3BUTHS U
IPUBOJATCS, KaK MIPABWIIO, K OJJHOW U3 CIEIYIOIIMX CXEM: KOJIbLIEBOM, HETIOIHO-KOJIbIIEBOM,
JMHENHON WM rpyNIoBoy (HE MPUBOJAMMOM K CXeMe Kpyra Uil NpsMOH JIMHUN).

A.2 PacueTsl  BOJONOHWKEHHS  TMPOU3BOAATCA  JUIS  YCTaHOBHBIIETOCS |
HEYCTAaHOBHBILETOCSI PEKUMOB (uibTpamuu. PacueTsl [UIsi yCTAaHOBUBLIETOCS pPEXHMa
JIOJIKHBI BBITTOJIHATHCS, KaK [IPaBUIIO, BO BCEX CydasX (3a UCKIIOUYEHUEM BOJOIMOHM)KEHUS B
3aKpBITBIX BOJOHOCHBIX CJIOSIX, HE MMEIOIIMX MUTaHus). PacueTsl mo HeycTaHOBUBLIEMYCS
pPEeXXUMY BBIIOJIHSIOTCSA JUIS MEpHOJa C Hadaja OTKAYKM 1O MOMEHTAa, COOTBETCTBYIOILEIO
HACTYIUICHUIO YCTaHOBUBIIEIOCA pPEXHMMa, OIPENEIIEMOrO0 B 3aBUCUMOCTH OT YCIIOBHU
MUTAHUS BOJIOHOCHBIX CJIOEB.

B 3aKkpbITBIX BOJOHOCHBIX CJIOSIX, HE MMEIOIIMUX MMHUTAHUSA, paciyeT BEAETCS TOJIBbKO IO
HEYCTaHOBUBILEMYCS PEXKUMY.

A.300mmii TOpSIOK  pacyera  BOAONOHU3HUTENBHOW  (IPEHAKHOHW)  CHUCTEMBI
CIEIYIOIIUI:

yCTaHaBIMBAaeTCsl TpeOyeMoe MOHMKEHUE YPOBHS MOJA3EMHBIX BOJ (B 3aBUCHUMOCTH OT
MOCTaBJIEHHOW 3a/1a4¥ BOJOTIOHM)KEHHUS);

MIPOU3BOJUTCS pacyeT MPUTOKA K BOJOIIOHU3UTENBHON (IPEHAKHOI) CHUCTEME;

ONpEAENAOTCS TapaMeTpbl BOJONOHU3UTEIBHOW CHCTEMbI (YHUCIO CKBaXHH, HX
riyOvHa, MPOU3BOJIUTENBHOCTh, AMAMETP, MOJOKEHUE IUHAMHYECKUX YpOBHEH BOIBI B
CKBA)KMHAX, IMAMETP U MPOITYCKHAsl CIOCOOHOCTh TPYOUaThIX IpeHa)Kel, mapaMeTpbl JpyTrux
BOJIONIOHU3UTENIbHBIX YCTPONCTB), UCXOJS M3 OOILEro MPUTOKA OMPENESIIOTCS OpJIWHATHI U
MIPOU3BOJUTCS MOCTPOEHUE JIETTPECCUOHHBIX TOBEPXHOCTEH MOJ3EMHOT0 MOTOKA;

nooupaercss 000py10BaHUE U PACCUUTHIBAIOTCSI BOJOOTBOSIIUE YCTPOICTBA.

A.4 TIpuToK MOA3€MHBIX BOJA K BOJOIOHU3UTENBHON cUCTEeME ClIeyeT ONpeleisTh B
3aBHCHUMOCTH OT TpeOyeMOro NMOHMKEHUS YPOBHsI MOJ3€MHBIX BOJ| B PAacUETHOM TOYKE IO

dbopmye:
QXS (A.1)
()
JlomyckaeTcst MPH COOTBETCTBYIOIIEM 0OOCHOBaHUHM BMecTO BeiawuuH h u k BBOAWTH B

dopmynny (A.1) BeamuuHy BomompoBoaumoctu  Kh, M3/CyT, 3HAYEHUE KOTOpPOH
HEIMOCPEICTBEHHO OMPEIEISCTCS M0 PEe3yabTaTaM OMBITHBIX OTKAYECK.
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A5 O6H_[I/Ie IIPUTOKH IMOA3EMHBIX BOJ K BOJOIIOHU3HUTCIBHBIM CUCTEMaM W T'OPHBIM
BBIpa6OTKaM OIMPECACIIIIOTCA KaK CyMMa IIPUTOKOB H3 KaXJOro BOAOHOCHOI'O CJI04d,
APECHUPYEMOT'O BOHOHOHHSHTCHBHOﬁ CHCTEMOH HJIH HETIOCPEACTBCHHO BBIpa6OTKaMI/I.

OnpeneseHue NPUTOKA MPHU YCTAHOBUBIIEMCS pe:kuMe (PuiibTpanuu

A.6 IIpu ompenenenuu mo ¢opmyne (A.l) mputoka MOA3EMHBIX BOJ K KOJBIIEBBIM,
HETIOJTHOKOJIBIICBBIM M JIMHEHHBIM BOJIONIOHMU3HUTENBHBIM CHCTEMaM, a TaKXe TOPHBIM
BbIpAa0OTKAM TIPU OTCYTCTBUHM WJIM HAJIMYUH MPOTUBOPMILTPALMOHHON 3aBechl 3HaueHue @
CJIEAYeT BBIYUCIIATH 110 popmynam taduuisl A.l [punoxenus A.

Taonuma A.l

PacuyeTHas cxema PacueTHas (1)0pMyJ1a
Cxema 1 In Iy
r,r
e e | =» |Konblesas cuctema O Jos
5“ | 2n
vl — L/’ hj rlnri
7777 |HemoNHOKOIbLEBAs CHCTEMA (b — — 65
CoBepuieHHas WIN 27l
HECOBCPIICHHAS  KOHTYPHAA [Tpy  pacrosoKeHWH pPacuyeTHOW TOYKM HA KOHTYPE WIH B ILIEHTPE
cucreMa. [IpuTox B|CHCTEMBI X = I
3aBUCUMOCTH OT TOHIKEHHS
B 3aJaHHOM TOYKE MpHU
0e3HanoOpHOW WM HATIOPHOM
¢bunpTpanyn
Cxema 2 <D—rd — Xes
. L . =4 ‘¢
<FT |
[Pt
CosepiiieHHast wIn
HECOBEpLICHHAs] JIMHEeHHas
cucrema. [IpuTtok B
3aBUCUMOCTH OT TIOHMKEHHS
B 3aJaHHOM TOYKE NpHU
0Oe3HanoOpHOW WM HATIOPHOM
¢bunpTpanyn
Cxema 3 Iy h . 8r
Py In—h —In—
D KosbleBoii apeHax D= e
o, 2
Iy h, 8r
Konsnesoi JIpEHAXK B I r+ +E|nr r
KPOBJIE BOJOHOCHOTO CJ10s1,| HemomHokonbLeBoi apenax D= h
coJep:Kallero  HarmopHbIE l;
BOJBL. IIpurox B
3aBHCUMOCTH OT TJIyOWHBI
3aJI0KEHUS JIpeHaxa,
paBHOI1 S
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PacuyeTHas cxema

Pacuernas hopmyna

HAITOPHBIC BOABI

Cxema 4 8r
S I, Yot
x N T . r+ mr
S/TSi ] KosnblieBoii xpeHaxk D= Yi h
e 2 R Y /l_- 21
i e i e i 8r
- (n—'d_ 4 1 n S0,
Konenesoi 0 . r+y, @ rp
HeCOBepIICH b peray B[N 1CHOTHOKONBLEBOH ApeHax ®= |
BOJIOHOCHOM clIoe, ¢
coaeprarieM Oe3HaIOpPHBIC
BOJIBI. IIputox B
3aBUCUMOCTH OT TJIyOWHBI
3aJI0KEHUS JIpeHaxa,
paBHOH S
Cxema 5 2h. h 1
O=| —In—+ry |-
# h Ay d
/%/ /f’i’{ //“ T |
Il R . F R
s
JIuneinpIit JIpEHAX B
KPOBJIE CJIOS, COAEpKaILEero
HarmopHele Boabl. Ilputok B
3aBUCUMOCTH OT TJIyOWHBI
3aJI0KEHUS JIpeHaxa,
paBHOIi S,
Cxema 6 2h
O=
S 1
| —+ . 1
fg  'd +"1In L
2y| I Ttl’h
JIuneliHbIil HECOBEPILIEHHBIN
JpeHax B cioe,
cojepxalieM Oe3HarnopHbIE
BOJIBI. IIpuTox B
3aBHUCUMOCTH OT TJIyOWHBI
3aJI0KEHUS JIpeHaxa,
paBHOI1 S
Cxema 7 ry  0,44h
r In&+—=—
S| ¥ ! h 27
TC _ , For
A feoae,n ve —~ +2arcsin——=———+0,515—In-% |h
ey e r 2 h+yh’+r’ h~ 4h
1 npu —<0,5 o=
h 2nr
Kornosan (macToBBIf
JIpeHax), BCKPBIBAIOIINH
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IIpoodonacenue mabauyol A. 1

PacuetHas cxema Pacuernas hopmyna
Cxema 8 r h
IIpy —>05 @-= S 5 :
y T + y
Llnrd 70’44y+lnri
r r r
Joo e r h
% TIIIITY, opa — < 0,5 b=
i y
KotmoBau (TmacToBbIit - S 2r
nggai(g OB . 6()Z3HaH°pH°M In'd g+ 2arcsin 7: —+ 0,515 In ;i
BOZOHOCHOM €t r y+yy2+r y 4y
Cxema 9 _
XM Ipu 920,5 @:M;
g h |
5 b rO,—b+0,638hIn4—h
b (e 2 <05 D= nb
> ¥ '!b TTIITA h I
Tpanmes (TutacToBBIH
JIPeHAK), BCKPBIBAIOIIHA
HaIropHbIE BOJIBI
Cxema 10 h
Ilpn =>05 &=
— y S y
5 252 "\ _b+0,4dy |
S E ry —b+0,
2(ry —b)— PS5 T y
il 2(ry —b)
,’,;/*Z', ' d HpI/I E<0,5 (D: h
- y S y |
. 2q2
Tpanmes (TmacToBBIN 2(rd _ b) _BST 4 —b+0,638yIn 4y
JIpeHaXX) B OE3HAIOPHOM 2(rd —b) T
BOJIOHOCHOM CJIO€
Cxema 11 r. kt
In-d 4+ s
TT e @:‘ oo K
h| : 5
4 Aot gty T
£l
Ta _——1
[Iputok K KOTIOBaHy uepes
KOHTYPHYIO  COBEPILEHHYIO
NPOTUBOPHIBTPALUOHHYIO
3aBecy
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Oxonuanue mabnuywt A. 1

PacuetHas cxema Pacuernas hopmyna

Cxema 12 k
- g —b+tg| ——
F“qﬁ—nﬂ 'ﬂ S] kS
I S L

Ta Il

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

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

JUIsT KOHTYPHOM BOJOIMOHHU3UTEIBHON CUCTEMBbl (BBIPAOOTKM WM KOHTYPHOW 3aBEChl) C
OTHOIIEHHEM CTOPOH, PaBHBIM WiH MeHee 10

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

JUIE KOHTYPHOH BOJIOIIOHM3HMTEIBHON CHCTEMBI (BBIPAOOTKM WM KOHTYPHOH 3aBECHI) C
otHoureHueM ctopoH cBbie 10 u s koporkux (I < 2L) JMHEHHBIX BOJONOHU3UTEIBHBIX
CUCTEM

r=20,25l; (A.3)
st uHHOM (1 > 2L) nuHeiHO# BOIOTTOHU3UTEILHOM CUCTEMBI (TpaHIIeH)
r=0. (A.4)

A.8 3HadueHne paamyca Jaenpeccuu g Ui KOHTYPHBIX M KOPOTKHX JIMHEHHBIX
BOJIONIOHU3UTENIBHBIX CHCTEM U YCTPOMCTB ClEAyeT MPUHUMATh PABHBIM paanycy 00JacTu
¢unbTpanuu, Korja ee rpaHula — KOHTYp MUTAaHUS — MOXKET OBbITh MPUHSATA KPYroBoi (hopMmbl,
a JuId JPYTUX TPAaHUYHBIX ycJIOBHH — mo (opmynam Tabmuubl A.2 TlpwnoxkeHus A, s
JUIMHHBIX JTUHEHHBIX BOJIOTIOHU3UTEIbHBIX CUCTEM U YCTPONCTB — 10 opMyJIe:

re=1L (A.5)

A9Tlpu OBYCTOPOHHEM TPUTOKE K JUIMHHBIM JIMHEWHBIM BOIOMOHU3HUTEIBHBIM
cucteMaM (yCTpOMCTBaM) MPHUTOK TMOJ3EMHBIX BOJ ONPENEISIETCS pa3leibHO C KaXIOu
CTOPOHBI (B 3aBUCHUMOCTH OT COOTBETCTBYIOIIMX pPACCTOSHUI A0 00JIacTH NUTaHUS) U
CYMMHUpYETCSI.

Taonuma A2

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

Pacuernas cxema Pacuernas hopmyna
Cxema 2 BomoHocHpI#t  crnoit mMmeer  1Ba 2L L,
L, @b |mmneiinbre B3aMMHO Hni rpannna, a Iy = yLZ 2 '
T HNEePICHIUKYIISIPHBIE TPAHULIBI 1T =2
L]
. . @ — 00J1aCTh MUTAHUS 2
b — BomoHenpoHHUIAEMAs aus rpanmi @, b rg =21y L2 +1
L .
ol 2
5
a
Cxema 3 BomonocHelii  cmoii  umeeTr  1Ba 2. . 7y
. Hns rpanun a, a  ryg =—Lysin—=;
T2 napauienbHble TUHEHHBIE TPAHUIIBI - L,
a — o0JacTh MUTaHHS 4 -y
- 2
5 b — Bogonenponunaemas miarpannna, b ry =—Lictg—=
T 2L
L
Wicrrceeoregerecared)
Cxema 4 HeorpanvnueHHblii BOJOHOCHBIA CIIOM, K
- "’ _— [HUTaHKE KOTOPOTO MPOUCXOIUT 3a CUET p=r+H P
w oty Oy )). UHQUIBTPALMA TMOBEPXHOCTHBIX BOJ
-‘Tky—- MHTEHCHUBHOCTBIO P
N .. ) ) .
TN ) R
» x Ll
.
Cxema 5 HeorpaHnnueHHbI1 BOJOHOCHBIA CJIOH, kh,h
_ coJep Kalliii HallOPHbIE BOJIbI, TUTAHHUE fg =r+ o
h| % 7 75 '/}Z KOTOPOTO  TNPOUCXOIUT  3a  CYET d
7 T |nporekanust BOIBI W3 BBIIIEIIEKAIIETO
1 Py P
y EESTRANA i} PP ciost

Omnpenenenne NpUTOKA NPH HEYCTAHOBUBIIEMCS pexXnMe GUIbLTPAHA

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

r, =r+15at . (A.6)
3Ha4YeHNe BETMUMHBI a ONPEAEIAETCS ONBITHEIM ITyTeM KU 1O (GOpMyIIaMm:
kh kh
Qe =—1) o= (A7)
Mg e

B naneHeiimem, korzpa aenpeccusi JOCTUTHET O00JAacTH MHUTaHUS, 3HAUYCHHsS (PyHKIMH
NOHMKEHUsI Ui OINpENENeHUsT MPUTOKA TMOA3EMHBIX BOJ K KOHTYPHBIM M KOPOTKHUM
JUHEWHBIM BOJIOTIOHM3UTENBHBIM cHucTeMaM Mo ¢Gopmyrne (A.l) crieayer npuHUMATh MO
dopmynam cxem 2—7 Tabnuisl A.3.

3HaveHHs NpUMeHeHHO# B Tabiuie A.3 ¢pynkimu Ei (-U) npuBeneHsl B Tabuune A.4.
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PacueTHas cxema

Pacuernas hopmyna

Cxema 1

Heorpannuennsiit
BOJIOHOCHBIH CI0#

®-—LEi-

Xy
47

4at
JI7s leHTpa CUCTEMBI X¢s = I

JIJ1st OMMHOYHOM CKBAXKUHBI X¢s = I,

Cxema 2 )
1] X&), .| x*+(z+2L)
¢O=——oEi| — |£El| ——F
4r 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
1 1 2 Lf L +15 15
] ® =-—|+Ei| —— |FEi| - |£Ei| -——X—2 |FEi| -2
1 L, 4 at at at at
] 3naku QyHkimu + Ei COOTBETCTBYIOT BHAAM TpaHMI] BOAOHOCHOTO
9 cIIost:
y L, ) [+ —+ -] — X, Z— KOHTYpBI IUTAHHUS;
feidiccsSiicaal [++++] — X, Z — HEepoHHUIIaEMbIE KOHTYPBHI;
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
: 1) . r J |- L
. R ®=-—|Ei| — |-Ei| -——= |FEi| -2
—f L4 Lx—1} 47 4at at
%) E ;
R 3nakun  ¢GyHKUMM *+EI  COOTBETCTBYIOT: 3HAK  «IUIIOC»  —
a1
‘ E HETMPOHUIIAEMOMY KOHTYPY, 3HaK «MHHYC» — KOHTYPY MUTaHUS
Cnoii  orpaHuueH  JABYMS
napajyieNbHBIME  KOHTYpaMH
NUTaHUs WK OJHUM KOHTYPOM
MUTaHUS, IpyTUM -
HEMPOHHUIIAEMBIM
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Oxonuanue mabnuywt A.3

PacueTHas cxema

Pacuernas hopmyna

Cxema 5

M

HeorpanuueHHbii
BOJIOHOCHBIH CJION

2

1 i=n . Xhi
4ni§1 ! 4at
q .
rae Ji =€
I[J'ISI paBHO,E[C6I/ITHI>IX CKBa>XHH
2
O =L g Xm |
47 4at

rac th =,”th1Xh2...Xhi

CxeMma 6

o
3

M

7/ x
1 h3
AL
11 i
Al

BonoHnocHbIil cnoil orpaHu4eH

i 2 2
o= Ei[—ﬂ)i Ei[—ﬁj
T iz 4at 4at

Jnst dyskumu +Ei 3HaK «LIIOC» COOTBETCTBYET HEMPOHHLIAEMOMY
KOHTYPY, 3HaK «MHHYC» — KOHTYpPY ITUTaHUSL.
i paBHOIEOUTHBIX CKBAXXHH IIPU I'PaHHLIE — KOHTYp HUTaHUS U
YCTaHOBUBIIEMCSI PEKUME

Cmh1z

b2
BOJIOHOCHBIN ClOH OrpaHUYeH
JBYMsI  TI€PIECHIUKYJISAPHBIMU
KOHTYpaMmH MUTaHUA WIN
HENPOHHUIIAEMBIM

MPSIMOJIMHEHHBIM ~ KOHTYpPOM D= 1 In Xmt,m '
MUTAHUS WX HEMPOHULIAEMbIM 2T Xt
KOHTYpOM TAE Xyt =~nth1Xh2---th
Xmt,m = N Xmh1Xmh2---Xmhn
Cxema 7 ; 2 2 2 2
11=n g X5 . ; . ; . ;
. =3 & +Ei| — |+ Ei| ~ZXmhix |4 pj| Xwhiz | i) Xmhio
) 4} x 4t i dat 4at 4at 4at
Xoh1x Z
1 3nakn QyHKIMH +Ei COOTBETCTBYIOT BHIAM TPAHMI[ BOJOHOCHOTO
3 o CIIoS:

a) [+ — — +] — X, Z — KOHTYpHI TUTAHWSI;
0) [++++] — X, Z — HempOHHUITaEMBIE KOHTYPHI;
B) [+ — + -] — X — KOHTYp IIUTaHUS; Z — HEMPOHUIIAEMBIH KOHTYP
1 X meX
a) q) :—In mt,mx *mn,mz 1
X

2n mt Xmt,mo

6) @ =iln Xmt, mx Xmt,mo .

21 Xt Xmtmz
T Xt mx = Q/thlxxthX'"thnx ;
Xmt,mz = Q/thlz Xmh2z ++Xmhnz »
Xmt,mo :ijmhloxthO"'thnO ;

Xmt — CM. cxemy 6.

IIpumeuanue — Ilpu

9TOW CKBAKMHBI IPUHHUMAETCS] paBHOH ee panuycy I,

OIIPEACIICHNN YPOBHA B OJIHOﬁ nus3 HeﬁCTByIOIHHX CKBQXXHUH BEJIWYHHA Xp I
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. W (u, v) ipu v

! Ei () 0,05 0.1 0.2 0.6 1,0 2.0 5,0

0 — 6,228 4,854 3,505 1,555 0,842 0,228 0,007
0,01 -4,038 4,043 3,815 3,288 1,555 0,841 0,228 0,007
0,02 -3,355 3,326 3,344 2,852 1,553 0,841 0,228 0,007
0,03 -2,959 3,037 2,887 2,690 1,542 0,841 0,228 0,007
0,04 -2,681 2,748 2,629 2,482 1,521 0,841 0,228 0,007
0,06 —2,468 2,458 2,427 2,311 1,493 0,841 0,228 0,007
0,06 -2,295 2,312 2,262 2,167 1,459 0,839 0,228 0,007
007 | —2161 | 2,166 2123 2,044 1,423 0836 | 0,228 | 0,007
008 | —2027 | 2021 2,003 1,935 1,386 0,832 0228 | 0,007
009 | -1,919 | 1,754 1,898 1,839 1,349 0826 | 0,228 | 0,007
01 | -1,823 | 1,487 1,805 1,763 1,312 0819 | 0,228 | 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 | —0560 | 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 | 0161 | 0,007
08 | —0311 | 0310 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 | 0034 | 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
JUHENHON BOJONOHMU3UTEIBHOM CHUCTEME B TOJIAX, CJIOXKEHHBIX W3 HECKOJIBbKUX
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

W[at Xcs J

2’

a/ab

O X°54 /Py : (A.8)
TC

AJId CJI0sL, OTPaHUYCHHOI'O C OJHOM CTOPOHBI,

at ng ] at | Xmes J
W| —; tW| ——;
q)z ng «fa/bd 4 Xﬁ‘]CS «fa/bd . (Ag)
T

47



CII 103.13330.2012

3/1eCh 3HAKU «&» COOTBETCTBYIOT: ILIIOC» — HEMPOHHUIIAEMOMY KOHTYPY, «MUHYC)» —
KOHTYpY nutanus. 3HadeHus ¢pyukipu W (U, V) onpeaenstores mo tabiuie A.4, rie:

at at
=27 e
Xes Xies ( Al 0)

V= XCS WIA chs
\ / alby \ /a /by
by onpenenseTcs st COOTBETCTBYIOLIMX PACYETHBIX CXeM 10 hopmysiam TabauIer A.S.

Taonuma A5

PacuetHas cxema Pacuernas popmyna
Cxema 1 k
- —y by = _d
Hg hg
Cxema 2 k
bd = d
Hehy
Cxema 3 b 1 (kdl kdzJ
T ? ¥ — g =—| — +—<
: ; He\ Mg hyo
k, h a-— ap:, R .
et o o s o :

I[J'I}I LEHTpPAa U KOHTYpPa CUCTEMBI X¢s = I\
A.12 HpI/I OMMPCACIICHUN TPUTOKA IIOA3CEMHBLIX BOJ K JIMHHBIM JIMHEHHBIM

BOJIOTIOHM3UTENbHBIM cHcTeMaM 1o Qopmyne (A.l) 3HaueHUs QyHKIUM TMOHIWKeHHs D
BBIYHUCIISAIOTCS 110 popmyIie
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2L —x,
Xes F( = j—F(Sj
O = 2t " 2Jat (A.11)
2 Cs

2\/at

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 1618 20 y=

T
T

&
T
'

2L—xX

ZJ_ 2Jat

Pucynok A.1 — I'padpux pynxnuu F(u)

wm u=

A.13 3HaueHue (QyHKIUM TMOHIMKEHHUS NPU PAa3HOBPEMEHHOM IIyCKE HWJIM OCTAHOBKE
JJIEMEHTOB BOJIONIOHU3UTEILHOM CHUCTEMBI, KOTJIa Ha KaKAOM I-M IMPOMEXYTKE BPEMEHHU
Qi=const u rpaduk pacxoma Q(f) m3oOpaxaercs crTynmeH4aToil nuHHEW (pUCYHOK A.2),
CJIeZyeT ONpeNneNsTh AJIs N-TO MPOMEXYTKa BpEMEHHU 1o (popmyIie

O = zQ Q—1cI>(t ~ti4) (A.12)

i=1 i

9,

o 5 1, 1

Pucynox A.2 — Ctynen4arsiii 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 JIUTCIIbHAA U 3(1)(1)6KTI/IBHa${ pa60Ta BOﬂOHOHHSHTeHBHOﬁ CKBa)XHHBI C
Y4€TOM HNPOHHULAEMOCTU 0CYIJ.I8.CMOI71 Mopoabl U KOHCTPYKTUBHBIX IMApaMETPOB CKBAXKHWHBI,
AOITYCKACTCs OIIPEACIIATH 11O BMHHqueCKOﬁ (1)OpMy.]'Ie

0, < 4001, 1, VK (A.13)

A.16 IIpn pacuere BOJOIOHHM3UTEIBHBIX CKBAKWH, IPEIBAPUTEIBHO 337aBasCh HUX
napamerpamu  (T7IyOMHOHM, JOMaMeTpoM H JUIMHOM CMOYEHHOW dacTH (QuiabTpa) U
PYKOBOJICTBYSICh ONBITHBIMH JaHHBIMH, a MpH HUX OTCYTcTBHM — (opmynoit (A.13),
HEOOXOJUMO  ONpEAENUTh MNPOU3BOAUTEIBHOCTh  OJHOM  ckBakuHbl. Hcexons w3
NPOM3BOIUTEIILHOCTH OJHOM CKBRXHMHBI M OOMNIET0 TMPHUTOKAa TIOA3EMHBIX BOA K
BOJIOIIOHU3UTENILHON CUCTEME, HAMEYalOT YUCIIO CKBAKUH U UX PaCIOIOXKEHHUE, IPUHUMAs Ha
KOKIYI0O MX HUX TNPUMEPHO paBHyI0 Harpy3ky. IIpu 3ToM HEoO0XOAMMO NpPUHUMATH BO
BHHMaHUE€ OCOOEHHOCTU THJIPOTEOJIOTUYECKUX YCIOBHUM, a TaKK€ YMEHbILIEHUE C TEUEHUEM
BPEMEHM IPOU3BOJIUTEIBHOCTH CKBAXXUH MO Mepe CpadOTKH YpOBHEH MOA3EMHBIX BOJ U B
pe3ysbTaTe MpOoLEecCOB KOJIbMATallMU, KOPPO3UH U XUMHUYECKOI0 3apacTaHusl (PUIIbTPOB.

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

[ToHnxeHus: B pacYETHBIX TOYKAX MPU KOHTYPHBIX U JMHEHHBIX BOJIONOHU3UTEIbHBIX
CUCTEMaXx CJIEAYeT BBIUUCISATh UCXOMS U3 3HaYeHUM (QyHKIMHU NMOoHMKeHUs O, onpeneinsieMbix
no ¢opmynam cxem 1 u 2 Tabmuubr A.1 u ¢dopmyne (A.l) mpu HAMOPHOM TOTOKE —
HEINOCPEICTBEHHO, NPU OE€3HANIOPHOM — I1OCIIE MOICTaHOBKHU B (hopmyiy (A.1)

_2H-S
2

A.18 TToHmKeHUe ypOBHS TOJ3EMHBIX BOJ Ha JUHUH CKBAKUH OIPEACIISICTCS II0
dopmyie (A.1) o 3Ha"ueHUAM @ TIpH Xcs = I JUTSI KOHTYPHBIX U X¢s = O [T TMHEHHBIX CHCTEM.

CBs13p MEXIy TMOHMKCHUSMU YPOBHEW BOJIbI B COBEPIICHHBIX CKBAKMHAX W Ha WX
JIMHUH JUTs1 HATOPHOTO TTOTOKA BhIpaykaeTcs (popmymoit

h (A.14)

Sh=S|+q—hq) (A.15)

kh in
CBs3b MEXIy YPOBHSMH BOJBI B COBEPIICHHBIX CKBRXHHAX M HA WX JIUHUU JUIS
0OE3HAMOPHOTO TTOTOKA UMEET BT
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29
Vi-yi-“ho, (A16)
OpauHarta ypoBHS BOJbI Ha JMHUU CKBAXKHUH OIIPENENeTCs 1Mo Gpopmyiie
y=H-=5 (A.17)

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

O, =D, (A.18)
O, =S (A.19)
2n  2m,

Jl71s HEeCOBEpILIEHHBIX MO CTENEHH BCKPBITHUS BOJOHOCHOTO CIIOSI CKBaYKUH MOKAa3aTelb
BHYTpEHHEr0  (UIBTPAIMOHHOTO  COMNPOTHBICHHUA C  Y4E€TOM  JOMOJHHUTEIHHOTO
TUAPOIMHAMUYECKOTO COMPOTUBIEHUS H3-32 HEMOJHOTO BCKPBITUS BOJOHOCHOTO CIJIOS
omnpezensercs no Gopmye

Dy = D + Dy (A.20)
B HAIIOPHBIX YCJIOBUAX

h-1 I
finl 2 el (22)

o, .= n
com ZTEI f rh

r7e € onpenensercs mno rpaduky pucynka A.3.

B Oesnanopubeix ycnoBusix B Qgopmyne (A.21) u npu ompeneseHUU 3HAYEHUS € TIO0
rpaduky pucyHka A.3 cieayer BMecTo 3HaueHus ly moacraBiare Df m BMecTo 3HaueHms h
MOJICTaBIIATh Yh.

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

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

1
S=— f. A.22
kh qu i ( )

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

dbopmyie

f, =0,159In1d (A.23)
I
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|
T
-
1

€ g ¢
1,4 - T 1/h=0,5 1,4
1,2 HH HSHAA  HH Bt =04 12
Y
1.0 j::g \f e - 1,/h=0,3 1.0
0.8 w4’ /L//,;:(()).l h 0.8
L I ! 4 = - Y )
0,6 erl' AN 2 ﬁﬂ/i)whfﬁ'-— i: 0,6
0’4 / \'\/ 4+ / ‘F‘ L] l/h:() ‘ 0,4
0,2
0 4 " {4 - 0’3
b 44 4 - —
0.2 A1t 1 T -0,2

B
0,1 02 0304 L/ 0,1 0203040506 0,708 09 7(? A
h H
a, 6 — CXEMBI HCCOBCPIICHHBIX CKBA’KUH B HAITOPHOM U 663HaH0pHOM IIacTax,
8, 2 — TpauKu IS OTIPEICIICHUS €

)

Pucynok A.3 — K pacuery conpoTHBJIEHUS] CKBAKHH HA THAPOJIOrHYeCKOe HECOBEPIIEHCTBO

[Tpu pacuere cucTeM M3 HECOBEPILIEHHBIX CKBaXHH Mo ¢opmynam (A.21) — (A.23)
3HaueHHe (QYHKIUU TNOHMKEHUS Djmp BXOOUT B BBIPAKEHUE PACUETHOIO pajguyca [Ihe,
COBEpIICHHONW CKBa)KUHBI, DKBHUBAJCHTHOW MO AEOUTY IEHCTBUTENHHON HECOBEPIICHHOM
CKBa)XKHHE:

Lo=of; o=e  m. (A.24)

Pacuer npousBoauTCS Kak Al COBEPIIEHHBIX CKBA)XMH C IOJACTAHOBKON B (opMyiy
(A.23) BMECTO I'y BEIMUMHBI PACUETHOTO PaJANyca Ine.

A.20 OxoHvaTenpHas TITyONMHA CKBOXWH W TIIyOWHA TIOTPYXEHUSI CKBAKUHHOTO HAacoca,
a TaKk)Ke TUaMeTp | JUTHHA (IIIBTPa YCTAaHABIMBAIOTCS HA OCHOBAHWH OIpEeNIeHHBIX 1m0 A.18
1 A.19 NOHMXEHUH ¥ OTMETOK YPOBHEH BOJIBI B CAMHX CKBAa)KHHAX.

Jns nutenbHOro cpoka CiykObl (pUIbTp, Kak MpaBMIlO, CIEAYET pacroyiaraTb HUXKE
YpOBHS BOJIbI B CKBaXKuHE. [Ipu cooTBETCTBYIONIEM 00OCHOBAHUHU JIOITYCKAETCs UCIOIb30BaTh
BOJIONIOHU3UTENIbHBIE CKBAKUHBI C HE3aTOIUIEHHBIM (GUIBTPOM, HalpuMep, Ha KOHEYHOM
JTarne Npu NOHWKEHUH YPOBHS BOJBI 10 Bojloynopa. B aTom ciyyae rnpu onpeneiaeHuu JIHHbI
neicTByromeil (CMOYEHHOM) 4YacTH (MiIbTpa CIEQyeT Y4YUTHIBaTh BBICOTY BbICAUMBAHUS,
ONPEACIISIONIYI0O YPOBEHb BOJIBI 3a CKBAKMHOM, W BBIYHMCIATH JIMHY JEUCTBYIOLIEH YaCTH
He3aToIyIeHHOTO GuibTpa lf, M:
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JUTSL COBEPILIEHHBIX CKBaXUH — 0 popmyie

If:

Jan /K
1,68qu/—0,51 ERY; (A.25)
h

JUIST HECOBEPIICHHBIX CKBaXHH B (opmyny (A.25) BMECTO TEUEHHUS BEIUYUHBI Yp, CICIYET
IIOJCTaBJISATH Dy.

u

0,8 r [ ' -
44— v4r4 4 —— f« —+—J
0’7 ' -
| L
06 H !
0,5 HENEE
4><>1h—1
0,4 4 4 444 . { L ks 4
+ 4 - 0’
0,3 +4
0,2 AN
LN
[Av=03 TR
0,1 - g Lt}
A1 w03y | N o
4 TN
s LN e
© 398 S 3 %9
cl' S S o S o o o

Pucynok A.4 — I'padpuxn pynxuuii Q (u, v) m Q; (u, v)

Pacuert TpyGuaThIX U rajepeiHbIX IpeHaKel

A.21 Tlpu npuHATOM TIIyOMHE 3aJI0KEHHSI KOJIBIIEBOTO JpeHaka MPHUTOK IMOI3EMHBIX
BOJI K HEMY CJIeyeT BRIUUCIATH 10 hopmyie (A.1) u popmynam cxem 3 u 4 Tabmurm A. 1.

OTO K€ 3Ha4YeHHE BEJIUYMHBI TMPUTOKA CIEAYeT MPUHUMATh IPH OINpPEIEICHUN
MIOHMKCHUST YPOBHEH TOJ3EMHBIX BOJ cOTilacHO A.18 B TOUKax, SBISIFOIINXCS BHEITHUMH TIO
OTHOIICHUIO K KOHTYPY JpEeHaXa.

A.22 TloHmwkeHHe YpOBHS IIOJ3EMHBIX BOJ B IICHTPE KOJBIIEBOTO JpPEHAaXa IIPH
3aIaHHOM TIIyOWMHE €ro 3aJ0KEHHUs, a TaKke TPeOyemyro TiIyOuHYy 3aJ0KEHHUS KOJIBIIEBOTO
JpeHaXka Mpu 3aJaHHOM MOHMKEHUU B €r0 IIEHTPE CIEAYEeT ONpPENesTh U3 YPaBHEHUS

5 =1 e+ 2 (p[L;ﬁj_@{LJ _s,. |nﬂ+ﬂ(p[L;'iJ (A26)
Y Yi Y Y W i N Y

st cxemsr 3 Tabnuist A.1 Yy = h; s cxemsl 4 Toii sxe Tabmumsl y; = H — Sj;

53



CII 103.13330.2012

@(L;r_dj _— (Lj —o, (VAJ (A.27)
i ¥ Yi Yi

3Hauenus QyHKIMIA (Pl( J (pz(r j " (Ps( rj ONpENIENSIOTCS COOTBETCTBEHHO 110
Y| Y| Yi

rpadukam pucynka A.S.
VYpaBuenue (27) cnemyer pemarb moJ00poM HITH rpaduIecKH.

Taonuma A.6

PacuerHnas cxema Pacuernas popmyna

Cxema 1 2.2
Xcs Xh

er+ T Xe X
I
f =0,159In d

X

B cioe ¢ kpyroBsIM KOHTYpOM ITUTaHUS

Cxema 2 42 — Al x+ X}
f =0,1591In
X Xn
M
Ly / X HMMEET IIOJOKUTENbHBIE 3HAYCHUE, €CIIU
]\A_ h ~2 TOYKa M HaxXOAUTCA MEXIY CKBAXUHOU HU

00J1aCTBIO TUTAHUSA
B nonyorpanuuenHom cioe (C  OJHUM

KOHTYPOM ITUTaHUS)
1 — ckBaxwuHa; 2 — 00JIaCTH TUTAHUS

CxeMma 3

M (x,2) st
I‘L—— X z 2l -z
\l - Uzb—, V=b— UIn V=b—
st st st
Gynkmus © (U, V) ompedensieTcss 10
B monocooOpa3zHoM ciioe ¢ IByMsi KOHTypaMu rpaduKam pucyHKa A.4
[IUTAHUS
1 — ckBaxwuHa; 2 — 00JIaCTH MTUTAHUS
Cxema 4 f—®1(x Ir‘j}r@l(i;ij
by by by by

(x,2)
I X I, +2 4
? l~ u=—;V=h W V=0 .
| == bst bst bst

TITIIIIIIIIIIIIIIITITIIIIT
®Oynkus 01 (U, V) onpeaensieTcst Mo rpaguky

B ) MEX J1aCTh ou
Clloe  MEXIy O0IacThio TAHUA  H|opovrnca A4

HETPOHUIIAEMOM IpaHULIEH
1 — ckBaxxuHa; 2 — 00JIaCTh TUTAHUS
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Pucynox A.5 — I'padpuxn pyHxuuii

A.23 Ilpu 3a7aHHON TITyOWHE 3aJI0KCHHSI JIMHSWHOTO JpeHa)ka MPUTOK IMOA3EMHBIX BOJI
K HeMy cliefyeT omnpenesars mo ¢opmyie (A.1) u dopmymam cxem 5 u 6 Tabmumer A.l, a
YPOBEHb TO/J3EMHBIX BOJI B TOYKaX HAa PACCTOSHUHM X OT OCH JIMHEHHOTO JpeHaXa — IO
ykazaHusM A.17 ucxonast u3 BETUIUMHBI MPUTOKA, BEIYUCICHHON 110 opmyiie (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 POpMYIIBI cxeM 5 1 6
TOW JX€ TaOJUIBI, OMPEACIUTh MOAOOPOM HEOOXOAMMYIO TIIYOMHY 3aJI0KEHUS JIMHEHHOTO
JpeHaxa.

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

IIpoexkTHpOBaHUE BOAONOHU3UTEIbHBIX YCTPOUCTB

BoponoHu3uTeabHbIE U HaﬁﬂlOL[aTeJIBHbIe CKBa’KHHBbI

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

JlomyckaeTcs mpeaycMaTpuBaTh OypeHHE CKBaKMH C TJIMHHCTOM 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 OypeHHS CKBaXHH IOJA (WIBTPOBYIO KOJIOHHY CIIEAYyeT NPUHUMATH II0
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 MpH TIyOrHe CKBaXXHHBI 10 50 M HE MeHee ueM Ha
5™ — mpu Oomblueil rTyOMHE CKBaXKHHBI; KOJBIIEBOM 3a30p MEXIy TpyOamMH JOIDKEH OBITH
3alleMEHTHUPOBAaH (TaK ’Ke, KaK Bce 3aTpyOHOE IMPOCTPAHCTBO OCTAIOLICHCS TpyObl) WIIU
3a/ieaH CaJlbHUKOBOM HAaOMBKOM.

[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
000CHOBAaHMHU JIOMYCKAETCsl MpelycMaTpUBaTh YCTPONCTBO CaMOM3IMBAIOIIMXCS CKBAXKHUH U3
MOJI3EMHBIX BBIPAOOTOK ITyTeM 3a0MBKM WJIM 3aJaBiIMBaHUS (QUIBTPOBOM KOJIOHHBI Ha
TpeOyeMyto TIIyOuHy.

b.2 Jlnsi BOOOTMOHM3WTENBHBIX CKBAXHH CIEAYeT TNPEAyCMaTpUBaTh TpyOUaThie,
KapKaCHO-CTEP’KHEBbIE, IPABUTALIMOHHBIE, KOP3UHYAThIE, KOXKYXOBbIE M OJOYHBIE (PUIBTPHI
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 €r0 TEXHUUYECKUX 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 CKBaXHWHE, a TakKKe€ COXPaHHOCTb NIPU MOHTaxe U
TpaHcnopTupoBaHuu. [IpoekTHpoBaTh UX ClieyeT B aHTUKOPPO3MOHHOM HUCIIOJIHEHHUH.

Coenunenne (QUIBTPOBBIX 3BEHBEB MEXAY CO0OH, a TakKe C OTCTOMHHUKOM |
HaAQWIBTPOBBIMU TPyOaMH JOIKHO OBITh, KaK MPaBUIIO, PE3LOOBBIM.

b.3 Ilepdopanuto Tpyd ciieayeT mpeaycMaTpuBaTh B BHJE KPYTIIBIX OTBEPCTHH WU
nieneii. BogonpueMHble TOKPHITHS TPyOUaThIX U KApKACHO-CTEPIKHEBBIX (UIIBTPOB CIETYET
BBIMOJHATh TPOBOJIOYHBIMHM, HAaBUTHIMH [0 CHHpaId C 3aJlaHHBIM IOCTOSHHBIM IIAarom,
CeTYaThIMM WJIM U3 MPOCEYHOI'O CTAJbHOTO JIMCTAa C PA3IMYHBIMU THIAMHU 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 mpoxogHBIX OTBEpCTUH BOJAOMPHUEMHOIO MOKPBITUS, a MPU €ro OTCYTCTBUU —
OTBEpCTHH WM miejeld (uIbTpa IOJDKEH 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-TPABUHHBIE CMECH, a TaK)Ke MPOJYKThl IPOOJIEHUST U3BEPKEHHBIX WU
MIPOYHBIX OCAJOYHBIX TOPOJ C YAEIbHBIM BecoM He MeHee 20 kH/™m (2 TC/Mg) U BpEMEHHBIM
COmnpoTHUBIIEHHEM cxkaThio He MeHee 60 MITa.

Matepuan oOCBIIKH JOJIKEH ObITh IIOTHBIM, HEPACTBOPUMBIM B BOJIE, CBOOOTHBIM OT
COJIEBBIX ITPUMECEH.

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

Vknaaky oOcChIlKM clieqyeT mnpeaycmarpuBaTh Ha 2—10 M Bbllle BepXHEW KPOMKHU
¢bunbTpa B 3aBUCUMOCTH OT TNIYOUWHBI CKBRXXHHBI U BBICOTHI y4acTKa (PUIBTPOBON 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;

MPUMEHEHHUEM i1 OypeHUsl pacIupuTene.

b.8 B KOHCTpYKIIMU BOAOMOHU3UTENBHON CKBaXMHBI JOJKHA OBITH MPEAyCMOTpEHa
buIbTpOBas KOJOHHA, COCTOAIIAS W3 TIyXHX TpPyO, MEPEeKpHIBAIOLINX HEYCTONYMBBIE, HE
OTJIAIOIIUE BOJIY CTIOU, (PUIBTPOBBIX 3BEHHEB, OTOJIOBKA U TIPU HEOOXOAUMOCTH — OTCTOMHUKA
Wik BeIMycka. J[uamerp GUIBTPOBON KOJNOHHBI JOJHKEH YAOBIETBOPSATH TPeOOBaHUSIM
MOHTaKa ¥ IEMOHTa)ka MOTPYKaeMoro B Hee 000pyA0BaHus, B YACTHOCTH HACOCOB (€CIU OHU
MPeyCMOTPEHBI MPOEKTHOW JOKyMEHTaluel) 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 YCTAHABINBACTCS PACUETOM.

OTCTOMHUK AOKEH OBITh MPEIyCMOTPEH B KaXAOW CKBa)XKMHE, B KOTOPOW BO3MOXHO
OCelaHWe 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 PACIIOJIOKCHUH CKBOKHHHOTO Hacoca
BEIIIIC HE3aKPEIUICHHOW YacTH CKBOXHWHBI WIH B
CKBakMHe, paboratomeld 0e3 Hacoca; CKBaKHHBI C
VIIAPEHHON BOJOTPHUEMHOHN MOJOCTHIO, 0OPa30BaHHOM

B pe3ylbTaTeé BBIHOCA IOPOABI M3 BOJOHOCHOTO
TOPU30HTA

2 TpyOuaTsie GUIBTPBI — TPYOBI ¢ Kpyruoil| TpemuHoBaTele CKambHBIE H  KPYTHOOOJIOMOYHEIE

WK TIeneBoi nepdopanueii 6e3 OOCHIIIKH U|TIOPOABI  TpPU  OTCYTCTBUH  OMACHOCTH  BBIHOCA

BOIOIIPUEMHOTI'O IMOKPBITHSA

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

3 TpyOuaTeie (GUIBTPHI C BOJOIPHUEMHBIM
HOKPBITHEM W3 IPOBOJOYHOW OOMOTKH,
IITAMIIOBAaHHOTO JIUCTa C OTBEPCTHSAMH WIN
CeTKH, a TaKKe GUITBTPHI u3
MITAMIIOBAaHHOTO JIUCTa ©0€3  OMOPHOTO
Kapkaca, 0e3 00CHITKH

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

4 To xe, c MecCYaHO-TPABUITHOM 0OCHITIKOM

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

5 KapkacHo-cTep:kHEBbIE buIBTpHI
BOJIOIIPHEMHBIM MOKPBITHEM 10 1103. 3

ITo mo3. 3 mpu yCIOBUHM PACHONOKCHUS CKBAKUHHOTO
Hacoca HaJg (QWIBTPOM, a TakXke B CKBOKUHAX,
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'paBuTaniiOHHBIS 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)XHMHY TI€CKa W TPaBUS MPEIATCTBYIOT HAITOPHBIE
BOJIBI

9 bnounsle GuUIBTPHI

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

IIpumeuanue

1 IMTpumenenne GUIBTPOB 0€3 OOCHIIKH IOMYCKAETCS, €CIM BO3MOJKHBIE TPH 3TOM OOPYIIECHHUS TOPHBIX
MOPOJ] HE BBI3BIBAIOT OCIIOKHEHUS HA TPUIIETAIONIEH TEPPUTOPHH.

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

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

[MapameTpsr 0OCHITKA TpeboBanus K MapameTpam

CooTHolEHNE 3HAYEHUH CPEJHUX THAaMETPOB YACTHI] MaTepHaa, 5o Oyt Oome Dy <10
IPUIIETAIOIIETO K IIOPOJE CIOS OOCHIIKH M CaMOH MOPOJBI HIIH =
TTOCIIETYIONIET0 M MPEBIIYIIETO CI0EB OOCHITIKH

dg,mt d1,mt d2,mt

Pa3Ho3epHHCTOCT, MaTepuana KakJoro ciosi 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

TomuHa OIHOrO Criost OOCHIMKK (QUIBTPA BOJONOHM3UTENBHOH| tg, >30dg,, u tg, >0,25d g
CKBayKHUHBI

[Ipumeuanue— Ilpu nepecedeHuH (GHUIBTPOM HECKOJIBKUX BOJOHOCHBIX CIIOEB HIIHM MHPOCIOEK
TPYHTOB Da3jIMYHBIX HAaUMEHOBaHMH W BUJOB, MaTepHal OJHOCIOMHOW OOCHINKM CJeIyeT MoAOupaTh IIo
HaMMEHbIIEMY 3HAUeHHIO Ogp, ONPENENCHHOMY MpU TIPaHYJIOMETPHYECKOM aHAJIM3e BCEX OTOOPaHHBIX
00pa31oB MOPOBI, HO C COOMIONEHNUEM I KaXKIOTO MEPECEKAEMOTo CIIOsl yCIOBHUA Uy mi > dgm. Ecin 3Hagenms
Ogmt PA3ITMYHBIX BOJOHOCHBIX CJIOEB HACTOIBKO OTINYAIOTCA MEXKIY COOOM, UTO 3TO yCIOBHE HEBBIIIOIHUMO, TO
CIIeqyeT MpeayCMaTpUBaTh OTHOCIONHHYIO OOCBHINKY C Pa3INYHBIMU 3HAYCHUSAMH 0 p ITO BBICOTE PHIIBTpa HIIN
JIBYXCIIOMHYIO.

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

[Ipu HamnexxamemM OOOCHOBAaHUM JOIyCKAaeTCs IPOEKTHPOBaTh 0OOpYyJOBaHHE
BOJIONIOHU3UTENIbHBIX CKBOXXUH ApiaudTaMu, THAPO3JIeBaTOPaMU, MOPIIHEBHIMU HACOCAMH.

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

[Ipu pasmemieHHH B CKBaXHHE HAcoca C MOTPY)KHBIM 3JIEKTPOABUIATEIEM HUXKE
¢unbTpa cieayer mpeaycMaTpUBaTh YCTPOMCTBO B BHUAE OTKPBITOIO CHHM3Y KOXyXa JUIs
oOTekaHus (C LEIbI0 OXJAKICHHS) AJIEKTPOABHUraTeNsl OTKAUMBaeMOM BOJIOHM, €CIM Takoe
YCTPOWCTBO HE NMPEAYCMOTPEHO KOHCTPYKIIMEHN Hacoca.

[lomaya  Hacoca  mpu  TpeOyeMoM  Hamope  JOJDKHA  COOTBETCTBOBATH
MIPOU3BOIUTEIBHOCTH CKBAKUHBI.

b.10 CxBaxunbl, 000pyJOBaHHBIE HACOCOM, JOJDKHBI OBITH CHA0KEHBI MaHOMETPOM,
3aJIBIDKKOHM, OOpaTHBIM KJIamaHOM, KpaHOM g oOTOopa mpoO BOMBI, BOJOMEPHBIM
YCTPOWCTBOM, MbE30METPAMHU WM JaTYMKaMHU JJI 3aMEpOB YpPOBHEH BOAbI B (PUIBTPOBOI
KOJIOHHE M B 3aTpyOHOM NPOCTpaHCTBE (B CHCTEMax BOJOMOHU3UTEIBHBIX CKBAaXKUH,
paboTaronux B OJMHAKOBBIX YCIIOBHUSX, JOIYCKAeTCsl YCTAHOBKA MbE30METPOB B OJIHOM W3
JECSITH CKBAXKHH).

[Ipu otcyrctBum HeoOXxomuMocTd B (uuibtpe (cormacHo Ttabmuie b.1) ciaemyer
npelycMaTpUBaTh KPEIJIEHUE CKBAXXUHBI TIIyXOM TpyOOil OT MOBEPXHOCTH /10 TIyOMHBI HE
MEHee YeM Ha 2 M HIDKe Hacoca.

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

OneKTpocHaOXKeHWE  CKBOKHUHHBIX  HACOCOB  CIEAYyeT  MpeaycMaTpuBaTth  OT
CaMOCTOSITENIbHBIX JIMHUM AJIeKTpoIiepeayun.
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b.12 JInst HACOCHBIX YCTAaHOBOK BOJOMOHU3HMTENBHBIX CKBAXHH, KaK MPABHIIO, CIICAYET
IpeyCMaTpUBaTh aBTOMATU3AIUI0 PAa0OThl 00OPYIOBaHMS B 3aBUCUMOCTH OT YPOBHS BOIBI B
CKBaXMHAX C CUTHaJIHM3aluedl 00 aBapUilHOM OTKJIFOYCHUH HA JMCIIECTYCPCKHHA MYHKT, TPU
HEOOXOJIMMOCTH TIEPUONYECKOTO BKIIOYCHHUS W OTKIIOYCHHS HACOCOB — JTUCTAHIIMOHHOE
yIIpaBIICHHE.

b.13 Beimyck 13 CKBO3HOW COPOCHOW CKBa)XKMHBI (CKBO3HOTO (PpMIIBTpa) JOJKEH 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 CaMOMBIMBAIOIICHCS CKBRKHMHBI CIIEIYeT MPOCKTHPOBATH HIKE OTMETKH, IO
KOTOpPOH TpeOyeTcss TOHW3HUTh YPOBEHb HANOPHBIX BOJ. M31MB W3 yCThS Cleayer
NpeyCMaTPUBATh B BOJOOTBO/ISIIUE JIOTKH, TPYOOIIPOBOIbI MITH CU(OHHBINA KOJIJICKTOP.

YcThe CaMOM3JIMBAIOMICHCS CKBaXHHBI B TOJ3EMHOW BBIPAOOTKE JOJDKHO OBIThH
000pyI0BaHO 33 IBMKKOH.

B nyueBbIX JpeHaXKaX CaMOM3JIMBAIOIIUECS CKBAXHHBI CICIYET 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 BakyyMHbIe CKBaXHHBI CIICYET MPEAyCMaTpUBaTh C TEPMETHYHOW KPBIIIKOW |
CaJIbHUKaMH JUIsSl YIJIOTHEHHS MECT MEPeCceueHHs] ¢ Hel BCeX DIIEMEHTOB O00OpPYIOBAaHWSA,
npenycmarpuBaeMbix  b.10. BakyymHBIE CKBaXHHBI JIOTIOJIHUTEIILHO JIOJDKHBI  OBITH
00OpyZI0BaHbl BAaKyyMMETPOM, JaTYUKaMH YPOBHEH U yCTPOMCTBOM Il H3MEPCHUs
JTMHAMUYECKOTO YPOBHSI.

B mnpoekTHO# JOKyMEHTalMM HEOOXOIUMO MpeaycMaTpuBaTh T'ePMETHU3AIUIO
My(TOBBIX coeTUHEHUI (PUIBTPOBBIX KOJIOHH U UX IICHTPOBKY B CKBXKHUHAX.

Jns orOopa Bo3ayxa M3 BaKyyMHBIX CKBaXXUH CIIEyeT MpeaycCMaTpUBaTh YCTaHOBKY
BaKyyMHBIX HAaCOCOB WIIHM KEKTOPHBIX ycTpoHcTB. [Ipu 3TOM nomyckaercs mpuUMeHEHUue
CHUCTEM, OCHOBAHHBIX HA HUCIOJIB30BAHWU HACOCHBIX arperaToB JIETKUX HUTTOPHIBTPOBBIX
YCTaHOBOK BaKyyMHOT'O BOJOMOHIKEHUS.

b.16 OronoBku u HapyXHOe O0OpYJOBaHHE BOJOMOHU3UTEIBHBIX CKBAKUH JOJKHBI
OBITh 3alIUIIECHBI OT MOBPEXKICHUS U 3aCOPEHUSL.

b.17 IIpu wucmonb30BaHUM OTKAYMBAEMOW BOJBI ISl BOJOCHAOXKEHHS] KOHCTPYKIIHS
BOJIOMTOHU3UTENBHBIX CKBOXKHUH JJOJKHA YIOBIETBOPATH TpeboBanusm CIT 31.13330.

b.18 B mpoekTHOW = JOKyMEHTalUd  CJedyeT  MIpeaycMaTpuBaThb  pe3epB
BOJIOMTOHU3UTENBHBIX CKBAXKHH, B TOM Yncie 000pylIoBaHHBIX Hacocamu, B pazmepe 10 20 %
OT WX OOIIIEro YKcia, ONMpeIeJICHHOTO PAaCYETOM.

b.19 KoHcTpykiins HaOmrO[aTenbHBIX CKBAXHH, KaK MPaBWIO, OJDKHA BKIIOYAThH
HaA(QWIBTPOBBIE TPYOBI, (PUIBTPOBYIO YacTh M OTCTOMHHK. BHyTpeHHU# quameTrp KOJOHHBI
JOJKEeH OBITh TAKUX Pa3MepoB, YTOOBI 0OECTICUNBATIICH OECTIPENSATCTBEHHOE MepeMEIeHIE B
€e TOJOCTH U3MEPHUTENBbHON ammapaTypbl U BBINOJIHEHHE PEMOHTHBIX paboT. DuibTp
JOTTYCKAETCsl MPUMEHSATh TPyOUAaTOTO THUIMA C CETYATHIM BOJOMPUEMHBIM MOKPBITHEM W3
CUHTETHUYECKUX MaTepuasioB. OTCTOMHHK HAOIIOJATENbHOW CKBAKUHBI CIEIyeT BHITOTHATH
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, TOJKEH OBITh OTPAXKICH.

[Ipy HErTyOOKOM TOJIOKEHHUU 3aMepsieMbIX YPOBHEH MOJ3EMHBIX BOJ B KaueCTBE
HAOII0IATEIbHBIX CKBAXKHUH JIOMYCKAETCS UCIIONIb30BATh JIETKHE UTIIO(MUIBTPHI.
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bypenue HaOnroAaTenbHBIX CKBaXHH ClEIyeT MpedycMaTpuBaTh, Kak IIPaBUIIO,
BpalaTenbHbIM  criocoboM. Jlomyckaercs morpykeHue (GUIbTPOBOM KOJOHHBI IIyTEM
MOJIMbIBA.

b.20 B 3aBuCMMOCTH OT reoJIOTUYECKOr0 paspesa, crnocoda OypeHHs M KOHCTPYKIIHH
CKB&KMHBI B NMPOEKTHOW JTOKYMEHTAllMU CIEAyeT MpeaycMaTpuBaTh 0OpabOTKY CKBa)KUHBI
OIHUM U3 METOAOB (WM HECKOJbKUMHU): THAPABIMYECKUM, AJIEKTPOTUIPABINYECKUM,
peareHTHbIM, THEBMOYIaPHBIM, MEXaHUYECKUM, YIIbTPA3BYKOBBIM, B3PhIBHBIM.

O06paboTKy CKBaXHHBI CIIeTyeT Ha3HAYATh:

nepes BBOJAOM B JIEHCTBHE — B CIydasiX HEOOXOAMMOCTH €€ pa3rIMHHU3AINH,
AKTHUBU3AIMH TPELIUH B CKAJbHBIX MOPOJaX, 00pa30BaHUs BOKPYT CKBaXXHMHBI €CTECTBEHHOTO
¢bunbTpa MyTeM BBIHOCA MEJIKUX YaCTHI] U3 OKPYKAIOIIKUX TOPHBIX MOPOJ;

B IIpolecce paboThl — dYepe3 MPOMEXKYTKH BPEMEHH, OMNPEIENIeMble OMBITHBIMU
JTAHHBIMU JJI1 MECTHBIX THIPOTE€OJIOTHUECKUX YCIOBUM;

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

Apenaxu

b.21 IInacToBblif IpeHaX Ha OTKOCAX OTKPBITHIX BBIPAOOTOK CIEAYeT IMPOEKTHPOBATH
OJTHOCJIOMHBIM. B KauecTBe (QMIBTPYIOIIMX MaTepHalioB JOIYCKaeTcs NpeaycMaTpuBaTh B
3aBUCUMOCTH OT T'PaHyJIOMETPUUYECKOI'O COCTaBa BOJOHOCHBIX MOPOJA CPEAHUN MM KPYIHBIN
IIECOK, @ TAKXKe MMeCYaHO-TPaBUitHbIE cMecH ¢ KoddduipeHToM pazHozepHucTOCTH Oi/dins HE
6onee 20.

BepxHss rpaHuna miacToBOro JpeHa)ka JI0JDKHA MpeBbIIIaTh He MeHee yeM Ha 0,5 M
YPOBEHb BbICAYMBAHUS BOJBI HA OTKOCHI BBIpaOOTKH. TOJIIMHA MIACTOBOTO ApeHaXa J10JIKHA
obiTh He MeHee 0,3 M. OTBOA BOJBI M3 IUIACTOBOTO JpEHAaXka Ha OTKOCAX OTKPBITHIX
BBIPAOOTOK OCYIIECTBIISIETCS Yepe3 TPYOUuaThlil MM TPaHIIEHHBIHN IpeHax.

Jlnsg mpenoTBpanieHusl MPOMEp3aHusl IPEHAKHOM OTCHIIKM IUIACTOBOTO JApEHaXxka M
TpyO4aThIX WM TpPaHLIEWHBIX JPEH, MOBEpXY IJIACTOBOTO JApPEHa)ka W MEJIKO03ariyOJeHHbIX
JPEH CclenyeT YKJIaAbIBaTh 3alMTHBIN CIIOM TpyHTa. [[omyckaeTcs: npuMeHeHUe BOJOCTOMKOTO
yremuTens. Ecau Mmo3BONSIOT YCIOBHS, APeHbl HEOOXOIMMO 3ariyOsiaTh HHMXKE TITyOMHBI
IIPOMEpP3aHus TPYHTA.

[Tpr HEOOXOMMOCTH JIOMyCKAETCs MpelyCMaTpUBaTh IIACTOBBIM JpeHak BHYTPEHHHUX
OTBAJIOB B Kapbepe (pa3pese), YIOKEHHBIH 10 BCell IUIOIIagu OCHOBAHHUS OTBaJla MO BEPXY
CHUCTEMATUYECKU PACIIOJIOKEHHBIX JPEH-KaHaB IJIOLAAbI0 ITONEPEYHOrO CEUEHUS KaXKI0M He
meee 0,1M° C 3alONHEHHEM KaMCHHBIM, —I[COSHOUHBIM martepuaioM, OoeM u3
XKene300eTOHHBIX OJOKOB, IUIUT W T.I. JJIi OTBOJA BOJBI BO BPEMEHHBIE KaHaBbl BIOJb
¢dbpoHTa OTBAJIOB.

[InacToBelii OpeHa)X B OCHOBAHMM COOPY/KEHUH Ha TPEIIMHOBATBIX CKaIbHBIX H
MOJYCKAJIBHBIX TOPOJax ClEAyeT IMpeaycMaTpuBaTh W3 OJHOTO CJOs TpaBUs WM ILIEOHS
MuHUMaNbHOW TommuHOM 20 cM. B ciydae, ecnmu B OCHOBaHMHM COOPYXEHHM 3alleraroT
MEJIKUE, TBIJIEBATHIE IECKU WM [NIMHUCTBIE OPO/BL, TO IIACTOBBIM JIPEHAXK BBIIOJIHAETCS U3
JIBYX CJIO€B: IECOK CpeIHEN KPYMHOCTH ToNMHON He MeHee 10 cM (HMKHUE Clloif) U rpaBuii
wid 1mebeHp ToMmMHOM He MeHee 15 cm (BepxHuit cnoif). [lomyckaeTcss BBIOJHEHHE
IUIACTOBOTO JIpeHaXka OJHOCIOMHBIM M3 TpaBHs WM IeOHA TommuHOM He MeHee 20 cMm ¢
MOJIJIOKKOM M3 HETKAHOTO N'€OTEKCTUIIBHOTO MaTepHralla, 3aMEHSIOIIEH TIECUaHbI CIIOM.

Jomnyckaercst mpenycMaTpuBaTh HCIIOJIB30BAHUE AJIS IUIACTOBBIX JIPEHAXKEH IUIUT U3
MOPHUCTOro OETOHA WM APYTHX MaTepPHaJIOB, yOBIETBOPSIOMUX TPEOOBAHUAM HEOOXOIUMON
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BOJIONIPOBOAMMOCTH, MPOYHOCTH, HEPA3MOKAEMOCTH M YCTOMYUBOCTH MPOTUB arpecCUBHOTO
BO3/ICIICTBUS MOJ3EMHBIX BOJI.

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

JpeHa)kHBIN CIIOH M3 MECKa 3a CTEHaMH COOPYXEHHUH (IMIPUCTEHHBIN IpEHaX) CleayeT
npexycMaTpuBaTh ToNMIMHOW He MeHee 20 cM Ha BbICOTy He MeHee yeM Ha 0,5 M Bble
YPOBHS MOJ3EMHBIX BOJA. B KadecTBe MPHUCTEHHOTO JpeHa)ka MOTYT OBbITh HCIOJIb30BAHbI
OKJICEUHBbIC PYJIOHHBIC WU JIUCTOBBIE MOJMMEpPHbIE NPOPUIMPOBAHHBIE MaTEpHaNbl C
GUIBTPYIOIIMM HApYXHBIM CJIOEM BBIIOJHEHHBIM, KakK IMPaBWJIO, U3 TI'E€OTEKCTUIIHLHOTO
MaTepuaia U BOJOHENPOHUIIAEMOM TOJIOKKOM (MOXEeT OBITh HCIOJNb30BaHA Kak
JOTIOJTHUTETIbHBINA CIION THIPOU3OISAIIH ).

b.22 Jlna T1pyOuaThiX JpeHa)ked cienyeT MpeaycMaTpuBaTh TPYOODUIBTPHI U3
KPYITHOMIOPUCTOTO OETOHA, XPU3OTUILIEMEHTHbIE TPYOBbl C BOJONPHUEMHBIMU OTBEPCTUSMU,
KepamMHuieckue, OETOHHBIE U >KeIe300€TOHHbBIE TPYObI, TPYObl U3 MOJMMEPHBIX MaTEpPHAIIOB.
Jpenaxubie TpyObl, KaKk MpPaBUIO, AODKHBI HMETh (DUIBTPYIONIYIO MeCUaHO-TPaBUITHYIO
00chInKy. TpeGoBaHus K MaTepHraly nec4yaHo-TpaBUHHOMN OOCBINKH TPyOUaThIX ApEHAXEH 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 AokHa ObITh 10 cM (HapyKHBIM, 3aIlIUTHBIN CJIOi), U3 TpaBus wid meOHs — 15 cm
(nemocpencTBeHHass oOckinka TpyOsl). Jlomyckaercs OOCHINIKA JPEHAXKHBIX TPYO TOJBKO
rpaBueM WM IIeOHEM ¢ MHHUMAJIbHOM TOJIIMHOM ciiosi 15 cM B 00epTKe MPpU3MBbI OOCBIITKH
re0TEeKCTUIILHBIM MaTePUaIOM.

Jomyckaetrcst mnpeaycMarpuBaTh (GUIBTPOBBIE MOKPBITUS JAPEHAXHBIX TPyO U3
BOJIOKHUCTBIX, TKaHBIX, HETKAHBIX T€OTEKCTHJIBHBIX U JAPYIrHX MaTepHaloB, OTBEYAIOIINX
TpeOOBaHUSM HEOOXOJMMOTO CPOKa CIYKObI IpeHaka.

[Tpriem BOJBI TPYOUATHIM JPEHAXKEM MPEAYCMATPUBACTCS Yepe3 CTHIKHM TPyO (OeTOHHBIE,
&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| TOJHBIM CeueHHeM. MUHUMAIbHBIN YKIOH
TpyOuaThix apeH cineayer npuHuMmath 0,003. [Ipu HagiexameMm oOOCHOBAaHHU YKIIOH TPYO
nuametpom 400 mm u Gonee MokeT ObITh nomymieH MeHee 0,003.

CMOTpOBBIE KOJOIIBI HAa TPyOUaTHIX ApeHa)kax CleQyeT yCcTpauBaTh HE Oojee 4em
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 kapeepax (paspe3ax) Boay M3 TpyOuaThIX IpeHaxeil HE0OXOIUMO OTBOIHUTH IO
o0111eKapbepHON BOJIOCTOUHON CETH.

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

[TomzemHble ApeHaKHBIE BBIPAOOTKM B MPOYHBIX CKAIBHBIX MOPOAAX, KaK MPaBUIIO, HE
clenyeT KpenuTb. B HEYCTOWYMBBIX TMOpPOJAAX KpemsieHHe JAPEHAKHBIX BBIPAOOTOK
HEOOXOIUMO BBIMONHATH C YYETOM CO3J1aHus OOoNbIION (UIBTPYIOIMIEH MMOBEPXHOCTH:
3aKperHoe MPOCTPAHCTBO JIOJDKHO OBITh IUIOTHO 3alOJHEHO (PMIBTPYIOIIUM MaTepHaaoM U
HE 3alleMEHTHUPOBAHO, JUISI KpPENu CJelyeT NPUMEHATH COOPHBIN JKEeNe300€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 BOBIL.

JpenaxHbie BbIpaOOTKH HEOOXOAUMO IPEIyCMaTPUBATh C YKIOHOM K OKOJIOCTBOJIbHBIM
BogocOopHHKaM. JlomyckaeMbplii MUHUMabHBIN yKiIoH 0,003.
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IIpuio:xkenue B

(cnpaBo4Hoe)

BykBeHHbIe 0003HAYEeHUSA

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

MHTETpajbHas OKa3aTeabHas (QyHKIINS;

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

pPa3sHOCTh HANOPOB HAa TPaHAX NPOTUBOPHIBTPALUOHHOM
3aBECHI, M;

rpaJIueHT HAIOpa;

JIOITyCKAaeMBIH TPaIMEHT HATIOPa Ha 3aBECy;

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

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

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

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

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

0000mICHHBIM 3HAK, OO0O3HAYAIOMMKA TIPH  TOJH30BAHUU
dopmynamMu, B KOTOpble OH BXOAWUT: TPH HANOPHOH
¢unpTpanMu  a,. — TBE30NPOBOIHOCTD, MZ/CyT, pu
Ge3HATIOPHOIT (PHITBTPAIIIH &)c — YPOBHEIIPOBOIHOCTD, M2/CYT;
pacctosHMEe  OT  BOJOymopa g0  HW3a  (WiIbTpa
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
CyXO0# IpOoOBI TPYHTA, MM;
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HapyXHBIH  JHaMeTp BOJIONIOHU3UTENILHON
CKBaXXHMHBI, MM;

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

JMaMEeTpP CKBAXKUHBI, MM;

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

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

CpelHME 3HAYEHHUs OUaMeTpa 4YacTHIl Marepuaiga OOCBIIKU
COOTBETCTBEHHO 1-, 2- 1 3-T0 cJ0€eB MO0 HalpaBJIEHUIO IIOTOKa,
MM;

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

KO3 PUIHUEHT MOPUCTOCTH FOPHBIX TOPO/;

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

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

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

TOJIIIMHA BOJIOHOCHOT'O CJI0Sl TPU HANOpHOU (DUIBTPALlUU UIIH
cpennsisi  BbicorTa motoka (2H-S)/2 mpu  Ge3namopHOit
bunbTpanuu, M;

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

TOJIIIMHA CJIOS 3aKPEIIEHHOTO TPYHTA, M;

YKJIOH;

KO3(QPUIMEHT QUIbTpalluu, M/CYT;

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

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

JUIMHA  KOHTYpa KOJbLIEBOM WM  HENOJHOKOJBILIEBOM
BOJIOTIOHU3UTENLHON CUCTEMBI, M;

JUIMHA JIeHCTBYIOIIEH YacTH (GpuiIbTpa M;

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

MHTEHCUBHOCTh MH(PUIBTPALIMH TOBEPXHOCTHBIX BOJI, M/CYT;
yIAEeNbHBIN OPUTOK  TMOA3EMHBIX  Boa  (Ha 1m
BOJIONIOHHU3HTEIBHOTO KOHTYPA), M2/CYT;

bunpTpa

65



CII 103.13330.2012

Oh
Ohi
qin

Ig

'
e

Fin

Is

tfm
(u,v)
\Y

X0z

Xmes
Xhi

Xmhi

Xmhix
Xmhiz
Xmhio
Xmt
Xmt,m
Xmt,mx
Xmt,mz

Xmt,mo

66

MPOU3BOAUTEILHOCTh CKBaKUHBI, MB/CyT;
MIPOU3BOUTEINHHOCTD 1-TOW CKBaKUHBI, MB/CyT;

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

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

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

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

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

TOJIIIIMHA CJI0S TIECYAHO-TPABUIHON OOCBINKH, M;

TOJIIIMHA TPOTUBOMUILTPAIITMOHHON 3aBECHI, M;

000011eHHOE 0003HaYEHNE aPTYMEHTOB (DYHKITHIA;

CKOPOCTh GUIbTPAIIUU M/CYT;

KOOPJMHATHI TOYEK;

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

paccTosHUE  OT  3€pPKAIbHOTO  HM300paKeHUs  LIEHTpa
BOJIOTIOHU3UTEIBHON CUCTEMBI IO pACYETHOU TOUKHU, M;
paccrosiHue 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€PKAbHOrO OTOOpPaKEHHsI I-TOW CKBAKHHBI
OTHOCHUTEJIBHO OCH X JI0 paCYETHOU TOUKH, M;

pacCTOSIHHE OT 3€PKAbHOrO OTOOpPaKEHHsI I-TOW CKBAKHHBI
OTHOCHUTEJIBHO OCH Z JI0 pACYETHOM TOUKH, M;

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

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

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

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

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

Hanop (OpMHaTa YpOBHS BOJbI) B CKBRXXHUHE, M;

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

GyHKIMS TOHM)XEHUS OT JCUCTBUS BOJOINOHU3UTEIHHON
CUCTEMBI;

MOKa3aTellb BHYTPEHHETO (PUIbTPALIMOHHOTO COMPOTHUBIICHUS
CKBa)KUH;

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

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

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

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

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

3aJ10°KEHHE OTKOCA;

OTHOIICHHE TMPOU3BOJUTEIBHOCTH CKBaXHUHBI K 00IIEMy
MIPUTOKY;

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

rpaBUTAIlMOHHAs BOAOOTAa4a FTOPHOM MOPOJIbI;

yhpyras BOJI00T/1aya TOPHOU MOPOIbI;

BCIIOMOTaTeNnbHble (YHKIHH A pacueTa KOHTYPHOTO
JpeHaxa.

CHUCTCMBbI
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