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MNpeaucnosue

Lienv un npvHuune craHpapTusaumm B Poccuiickon depepauun ycraHoBneHst depepanbHbim
3akoHOM OT 27 pekabps 2002 r. Ne 184-03 «O TexHU4YecKkoM perynupoBaHuW», a npaBuna pa3paboTku —
nocraHoBneHuem lMpasutensctBa Poccuickon depepauun ot 19 HosGpa 2008 r. Ne 858 «O nopsapake
pa3paboTku u yTBEpKAEHUR CBOAOB Npasun».

CBefeHun o csoae npasun

1 UICNONHUTENb - OtkpbiToe aKuuoHepHoe obwecTtso «DyHAAMEHTNPOEKT»
(OAO «dyHaaMeHTNPOEKT»)

2 BHECEH TexHu4eckum KoMUTETOM no ctaHaapTusauun TK 465 «Ctpontenscteo»

3NoArotToBNEH K YTBEPXIOEHWUIKO [lenapTameHTOM apxuTekTypbl, CTpOUTEnsCTBa M
rpagoCcTpoNTENLHON NONUTUKK

4 YTBEPXXQEH npukasoMm Munucrepctea pernoHansHoro passutus Poccuiickoit depepauvn
(Muxperuon Poccun) 30 nions 2012 r. Ne 269 n BBeaeH B aeiictene ¢ 1 sHeapa 2013 r.

5 BAPETUICTPUPOBAH depepanbHbiM  areHTCTEOM N0 TEXHUYECKOMY PerynvpoBaHuio W
metporniorun  (Pocctavpapt). Mepecmotrp CIM 103.13330.2011 «CHuM 2.06.14-85 3awura ropHbix
BbIpabOTOK OT NOA3EMHbIX U NOBEPXHOCTHLIX BOAY

Unopmauuss 06 usmeHeHusix K HacmosweMy ceody npaeun nybnukyemcs 8 exe200H0 u3dasaemMom
UHGOPMaAUUOHHOM yKaszamersie «HayuoHanbHble cmaHOapmei», @ MeKCm U3MeHeHUl u nonpasok — 6
eXeMeCA4YHO u30asaeMbiX UHGOPMAUUOHHbLIX ykazamensx «HauuoHanbHble cmaHOapmebl». B cnyvae
nepecmMompa (3amMeHbl) Unu OMMeHb! Hacmosiwezo ceoda npasun coomeemcmeyiouee ysedomneHue 6ydem
onybnuKo8aHo & eXemMecsyHO u3dasaeMoM UHGOPMAaUUOHHOM yKaszamene «HayuoHansHbie cmaHOapmebiy.
Coomeemcmeyiowas uHgopmayus, yeedoMneHU® U MEKCMbl pas3Mewaomess makke 6 UHGOPMayUuOHHOU
cucmeme obwez2o MoneL308aHUA — Ha oguyuanbHoM calime paspabomuuxka (MuHpeauoH Poccuu) e cemu
NHmepHem.

© Munpernon Poceuu, 2012

HacToAwmuin HOPMaTUBHLIN JOKYMEHT He MOXET ObliTb NMONHOCTLIO MNW YACTUYHO BOCTIPOM3BEAEH, TUPaXWpoBaH W
pacnpocTpaHeH B KauyecTee ohuLMansHOro U3aaHus Ha TepputTopuu Poccuiickon depepaunu 6e3 paspewenun MuHpernoHa
Poccuu.
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Beeaenne

B mHacrosimemM CBOZE INpaBHN NPUBEREHBI TpeGoBaHMA,
COOTBETCTBYIOIHAE IIENIM TEXHHYECKHX perjaMeHToB: PenepansHoro
3akoHa «O TEXHHYIECKOM PperyIMpoBaHHMY, PDefcpalbHOro 3aKoHa
«TexHMYECKHIA periiaMeHT O TpeGoBaHHAX MOXKapHOH 0e30MacHOCTHY,
QenepanbHoro 3akoHa «O6 sHeprocOGepeXeHHM ¥ O IOBBIMICHAH
SHepreTHdeckoif 3(QPEKTHBHOCTH M O BHECCHHM H3MCHEHHH B
OTAeNBHEIE 3aKOHOAaTeNbHBlE akThl Poccmiickoit denmepammm» u
QenepansHoro 3akoHa «TexHudgeckuii pernaMeHT o 6Ge30macHOCTH
3aHUH ¥ COOPYXKEHHI».

AxtyaimsupoBaHHas pepgakius CHull 2.06.14-85 Brmonnena
aBropckuM KomnekTuBoM OAO «®yHIaMEHTHPOEKT» B COCTaBe:
Kaug. TexH. Hayk B.C. Cmonun — pyKOBORWTENL TEMBI, HHKCHEPhI
B.B. Illunos, K.H. Caeenves, T.B. Baxapesa npu ywactum: MI'V
uM. M.B. JloMoHOCOBa (KaHA. TeoNIOroO-MHHEPAIOTMUECKHX HayK
MC. Opros), HUHOCII mm. TepceanoBa (4.5. Mewanckuii,
KaHAWOaTel TeXH. Hayk B.H Kopomvkos, MH.  H6pazumos,
O.A. Ulynsmoves), OAO «BUOTEM» (xamm. TexH.  Hayk
FO.H. Bonxos), OAO «IlpotuBokapcToBas H GeperoBas 3amuTa (KaHg.
TexH. Hayk B.B. Toamaueg), OO0 «3OKOTUM» (xaHA. TexXH. HaykK
M.C. fJusosuy), ®I'YII «BCETHUHI'EO» (a-p  reosuoro-
MHHepaJIOrHIecKuX Hayk B.4. bapow).
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CBOJ IIPABII

3AIIATA I'OPHBIX BBIPABOTOK OT HOA3EMHBIX
H IMOBEPXHOCTHBIX BOJ

Protection of mines against ground or surface water

Jata Begenns 2013-01-01

1 O6nacTh npuMeHeHus

Hacrosinue HOpMBI pacIpOCTPAHAIOTCA Ha IPOCKTHPOBAHHE 3aIMUTEI OT MOA3EMHBIX H
HOBEPXHOCTHEIX BoJ (B JambHeWIIEM — 3alIUTH) TOPHBIX BHIPaGOTOK C NpUMEHEHHEM
BOZONOHMKEHHS, BOJOOTINBA, NPOTHBOQHILTPAIOHHBIX 3aBEC M  PETyIMPOBAaHHA
TIOBEPXHOCTHOI'O CTOKA IPH OTKPHITOM H IMOA3eMHOM pa3pabOTKax MECTOPOXIACHHUI TBEPIBIX
TIOJTe3HBIX HCKOIAEMBIX.

Hacrosuue HOpMBI HE pPacHpOCTPAaHAIOTCS HA MPOCKTUPOBAHHE 3AINUTHI TOPHEIX
BBIPaOOTOK PACIONOXKEHHBIX MO/ BOXHBIME OGBEKTaMH, K KOTOPBIM OTHOCATCS: MOPCKHE
aKBAaTOPHH, 03epa, BOAOXPAHWININA, PEKH, KaHaJIbl, GOJI0Ta, THAPOOTBANL! | Ap.

2 HopMaTHBHBIE CCLIJIKH

B HacTOsfIeM CBOXE NpPaBHJ HCIONBL30BAHBI CCHUIKHM Ha CJENYIOmHE HOPMATHBHELIE
JOKYMEHTEI:

CIT12.1.5.1059-01 Canntapuple mnpaBmia «[HrumeHudeckne tpeGoBaHHs# K OXpaHe
NOI3EMHBIX BOJ OT 3aTPA3HCHHUA

CI123.13330.2011 «CH#uII 2.02.02-85* OcHOBaHMs IHAPOTEXHAYECKHX COOPYKEHHUI»

CIT 32.13330.2012 «CHulI 2.04.03-85 «Kanamzamys. Hapyxusie CeTH H
COOPYKEHHA»

CII 39.13330.2012 «CHull 2.06.05-84* [L10THHE! M3 TPYHTOBBIX MaTepHAIOB»

CIT145.13330.2012 «CHull 3.02.01-87 3emmaHBIE  COODYXKEHHS, OCHOBAaHHUA H
¢byHIaMeHThD

CI147.13330.2012 «CHnul1 11-02-96 UmxenepHbie H3BICKaHHA [UIA  CTPOHMTENBCTBA.
OCHOBHBI€ II0JIOXKEHHS)

CI1 69.13330.2012 «CHanlI 3.02.03-84 [lox3eMHEIE TOPHBIE BHIPAGOTKH»

CIT 91.13330.2012 «CHul1 11-94-80 IToa3emusIie ropHbIE BEIPaGOTKH»

CII 104.13330.2012 «CHulI 2.06.15-85 MmkenepHad ~ 3alIMTAa  TEPPHTOPHH  OT
3aTOILICHMS H TIOXTOIUICHAN)

CII 116.13330.2012 «CHullI 22-02-2003 HmxeHepHas 3anMTa TeppUTOpHif, 3ManHuii U
COODY’KEHMIi OT ONaCHBIX FE0JIOTMIECKHX MpoueccoB. OCHOBHBIC MOMOKEHUA

CanlTaH 2.1.5.980-00 I'urnenngeckne TpeGoBaHHs K OXpaHe IOBEPXHOCTHBIX BOJ

CanlluH 2.1.5.2582-10 CanurapHO-3IHAEMHONIOTHYECKHE TpeOOBaHHA K  OXpaHe
npubpexHBIX BOJ MOpel OT 3arpA3HeHHs B MECTaX BOXOMOIb30BAHMS HACE/ICHHS

CanlluH 2.1.5.2582-10 «CaBuTapHO-3UHMAEMHONOTHYECKHE TpeGOBaHMA K OXpaHe
npuGpexXHLIX BOA MOpe#i OT 3arpsA3HEHHS B MECTaX BOJONOJIB30BAHHS

H3nanue opuumnanbuoe
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llpumedanue — Ilpn NONK30BAHMH HACTOAINMM CBOJAOM NpaBwl LenecooGpa3sHO NPOBEPHTH
nefCTBHE CCHITOYHBIX CTAHAAPTOB U KIACCH(HKATOPOB B HH(OPMAUHOHHOM CHCTeMe 0GIIEro Nosb30BaHHU — Ha
ohulManbHOM caliTe HaMOHANBLHEIX opraHoB Poccuiickoli (Peaepalyiyl N0 CTaHIAapTH3ALMHA B ceTH MHTepHer
WIH 1O eXErojHo H3JaBaeMOMy HHGOPMaLHOHHOMY Yykasaremo «HalHoHaTbHbIE CTaHAAPTHI», KOTOPBH
omyGIHKOBaH MO COCTOAHHIO Ha 1 AHBaps TEKYMIEro rofia, ¥ 1o COOTBETCTBYIOUIMM €XKEMECATHO HINABaEMbiM
HH}OPMAIMOHHBIM YKa3aTeIAM, OYGIHKOBAHHEIM B TEKYILEM FOMY.

Ecni cChUIO4HBIA JOKYMEHT 3aMeHeH (M3MEHEH), TO IPY MONE30BAHNH HACTOALUMM CBOIOM IPaBHN CICAYeT
PYKOBOJCTBOBATBCA 3aMEHEHHEIM (H3MEHEHHBIM) AOKYMEHTOM. ECiM CCHINOYMHBIA OKYMEHT OTMEHeH Oe3 3aMeHE,
TO NOJIOXKEHHE, B KOTOPOM /IaHa CCBLTKA Ha HET0, IPUMEHSAETCA B 9aCTH, He 3aTparuBalollet 3Ty CChUIKY.

3 TepMHHBI ¥ ONIpeeeHUs

B HacToAmeM CBOIE IPAaBWI NPUMEHEHHI CIELYIOIME TEPMAHBI C COOTBETCTBYIOIAMH
onpeJieIeHASIMU:

3.1 BogoorimmB (pumping, water-removing): OTBOX M YHaJeHHE NOA3EMHBIX HIH
NOBEPXHOCTHBIX BOX M3 JeHCTBYOmMX maxT (PYAHHUKOB), KaphepoB H BO BpEMs NPOXOINKH
BEPTHKAJIGHBIX, HAKIIOHHBIX H TOPH30HTANBHBIX TOPHBIX BHIPaGOTOK, KOTJIOBAaHOB, TPaHMIEH.

3.2 pogomonmkenne (water depression, sink of subterranean water): BpeMenHoe
(OCTOAHHOE) ITOHMW)KEHHE YPOBHEl HIM HAIOPOB IOJA3EMHBIX BOX MPH MPOXOAKE TOPHBIX
BEIpaGOTOK HIIM CTPOHUTENBCTBE.

3.3 Bogoynop (aquiclude): Cno¥f ropHEIX NmOpOJ, NMpPaKTHYECKA HE IPOITYCKAIOMHit
ckBO3b cebs Boay (koaddunuent dpunsTpanun Meree 0.001 M/cyT). Bosoynop orpaHuunBaer
CHM3Y WJIH CBEPXY BOXOHOCHBIN TOPH3OHT.

3.4 xpuBas genpeccun (aenpeccuonnas Kpupasi) (depression curve): IlornoxeHue
YPOBHSL Ge3HaIOPHBIX MM Tbe30METPUYECKOr0 YPOBHS HANOPHEIX BOA MpPH OTKauyke HIA
CaMOM3IIHBE BOJBI M3 Bofo3abopa.

3.5 myanaa casmxenns (ocexanns) (mould, subsidence trough): Iommxenne 3emMHOM
TIOBEPXHOCTH, BOSHHMKAIOIIEE HAJl TOA3EMHBIMU I'OPHBIME BBIPaGOTKAaMH, BCIIEACTBHE HOOBMH
yris, PyA ¥ HEPYOHBIX MOJIE3HBIX HMckomaeMmblx. Kak mpaBmno, mmeer ¢opMy damu B
npoduIe ¥ H3IOMETPHUHYIO WM OBANBHYIO HOpPMY B IUTaHE.

3.6 30ma unbexnuM (range, zone of injection): OrpaHnYeHHBIH HHTCPBAN B CKBAKHHE
WM HHBEKTOPE, Yepe3 KOTOPbI MPOM3BOAUTCS HATHETAHHE PacTBOpa (BOJIBI) B IPYHT.

3.7 uraodpnasTp (wellpoint): Konornna tpy6, okaHunBaromascs GHIBTPOBEIM 3BEHOM C
PeXymHM HaKOHEWHHKOM, IOrpyXaeMas B TOpPHBIE IOPOABI (4aCTO C THAPONOIMBIBOM) H
HCroNb3yeMasd JUIA OTKAuKM BOXBI C HENBIO HOHIXKCHMA YpPOBHA IonseMHbIX Box. Ilo
NIPUHIMITY paGoTH! ArIOUALTP ABIIETCA BEPTHKAILHBIM BOX03a60pOM.

3.8 kaprep (full gallop, opencast mine): CoBOKYIHOCTP TOpDHBIX BHIpaGOTOK,
00pa3oBaHHBIX IpH KOGBME TBEPABIX MONE3HBIX HCKONAEMBIX OTKPBITHIM CIIOCOGOM.

3.9 npe3omMeTpuyecKas MoBepXHOCTL (piezometric surface): YcmoBHas mOBEPXHOCTH
HalOpHBIX BOA. Kaxmas TOYka NBE30METPHYECKONW NOBEPXHOCTH IIOKA3bIBACT YPOBEHB
HOJIHATHA HANIOPHBIX BOX IPH BCKPHITHH BEPXHETO BOAOYIOPa rOPHOM BEIpaGoOTKOM.

3.10 neezomerpudeckuii ypoBenn (piezometric level): Cmen or mnepecedenus
IIbE30METPHYECKO IOBEPXHOCTH BEPTHKAIBHOM IIIOCKOCTEIO.

3.11 pyasuunbie Boasl (imbibition water, pit water): [llaxTHBle BOABI, IOA3EMHBIE
(MHOTZIA TOBEPXHOCTHBIE) BOABL, NOCTYIIAIOIME B FOpPHBIE BRIPaGOTKH M IIOABEPraiOMHecst
(H3MKO-XHMHYECKOMY H3MEHEHHIO B MPOIiecce FOPHEIX paGoT.

3.12 cxBo3Has cOpocHast ckBaxuHa (ckBozHoil ¢uabTp) (cased hole with filters ):
JpeHaxksoe ycTpoHcTBO B BHIAE 000pyHOBaHHOH (uIBTpoM (GHIBTpaMu) CKBaXKUHEI,
npoOypeHHON C 3eMHOM NOBEPXHOCTH [0 TOA3eMHOM ropHo#i Brpaorkd. Boxa,

2
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NoCcTynalomas B CKBO3HYI0 cOpocHylo CKBakKHHY (CKBO3HOM ¢uanTp), Ccrekaer B
TOX3EMHYI0 BBIPaGOTKY CcaMOTEKOM, Ie INpHHHMaeTcd B [APCHAXHYI0 KaHaBy WA
BOIOOTBOJHEIH TPyOUaThIH KOMIEKTOP U epefacTCs B IaxTHhIH BOROCOOPHUK.

3.13 rammonax (plugging, refilling): Ilpomecc HarHeraHws B TOpHbIE TIOPOABI
CNCIIHANBHEIX DPAacTBOPOB, CYCIICH3HWM, CMeceif C HENBIO 3allONHEHHE TpPEeIMH, IYyCTOT,
BBIPaGOTOK B TOPHBIX MOpPOAAX WIS YKDEIUIEHHs MAaCCHBA TOPHBIX NOPOJ U yMEHBIIEHHS
BOJIOIIPOHHHAEMOCTH. B 3aBHCHMOCTH 0T HCHONB3YeMBIX TAMIIOH@XHEIX pacTBOPOB
pasNMYaroT LEMEHTAUMIO, ITIHHU3ANUI0, OUTYMU3alHIO H CHIMKATH3AIMIO TOPHBIX HOPOJ, a
TaKXKe YKpeNjeHAe MacCHBa FOPHBIX IOPOJ ¢ IOMOLIBIO CHHTETHYECKHX CMOJL.

3.14 nemenTanma  (cementation,  grouting):  PasHOBHOHOCTE  TaMIOHaXa,
HCKYCCTBEHHOE 3allOJIHEHHE TpEIMH, HOp M IYCTOT B TOPHBIX MOPOJaX HEMEHTHHIMH
PacTBOPaMH, HATHETAEMBIMH HOZ AaBICHHEM.

3.15 maxTa (mine): BepTukampHad ropHas BBIPa0OTKa GONBIIOrO IIONEPEIHOrO
CEUCHM, HMEIOIIad HENOCPEACTBEHHBIH BBIXO/ HA 3EMHYIO HOBEPXHOCTb.

3.16 mroabns (mine gallery): Topusonranshas nox3eMHas TropHas BHIpaGOTKa,
HMMEIOLIAs HEMOCPEICTBCHHDIN BBIXOJ Ha 3eMHYIO noBepxHocTh. Hanbonee sddexruHa Ha
YYacTKax C paCWICHEHHBIM peJibeoM.

4 OcHoBHBIE NOJIOKEHUS
O6mue yxazanms

4.1 Tlpn npoeKTHpOBaHHH HEOOXOAMMO HCXOAMTH M3 TOrO, YrO 3alIHTa TOPHBIX
BBIPabOTOK JOJKHa:

TIPENOTBpAINaTh WIM MAaKCHMaJbHO YMCHBIIATh NPATOKH BOIBI B BHEIpaGOTKH,
HapyIIaoIHe yCIOBHA HOPMAIBHOI pa3paboTKi MECTOPOKICHHSA;

TPEAYIpPEXAATh IPOPBIBEL BOABI B BRIPaGOTKH;

TIPETATCTBOBATE OIACHOMY Pa3pyIIEHMIO BOAON FOPHBIX MOPOJ, OKPYXKAIOIHX BEIPabOTIH;

obecreynBaTh OpraHA30BaHHLIHA OTBOJ MOBEPXHOCTHBIX M PYJAHHYHBIX BOJ K MECTaM HX
cbpoca;

He JIOMyCKaTh YIPOXKaIOIIETO BOAOCHA0KEHHIO HCTOMEHHS PECYPCOB MOA3EMHEIX BOA H
MX 3arps3HeHMA, 3aCOpeHNs, HApyNICHHA PeXHMa M pa3MbiBa GeperoB NOBEPXHOCTHBIX
BOJHBIX 0OBEKTOB, 3PO3MH MOYBEHHOrO CJOS U ONACHBIX MOCHEACTBHH edopMaunii TopHEIX
TIOPOZ H COOPY3KEHHIH B paifOHe 3aIHIMAaeMBIX BEHIPabOTOK B pe3y/ibTaTe MOHMKEHHUA YPOBHA
NIOZI3EMHBIX BOX;

IpeJycMaTpHBaTh MEPONPHUATHA, COOPYKCHHS H YCTPOHCTBA IO PEryJIMPOBAHHIO
NpATOKAa K BHIPabOTKaM, HaNopa MOJ3EMHBIX BOJ H NapaMeTpOB NOBEPXHOCTHOIO CTOKA B
paiione pa3pabaTEHIBAEMOrO MECTOPOX/ICHHUS, IO OTBOAY OTKAYMBACMbIX PYAHHYHBIX BOA H
OXpaHe OKpyXKarommeH MPUPOIHOM CPEBL.

4.2 Bei6op BHIOB H CHCTEM 3alATHI TOPHEIX BEIPabOTOK, THIIOB 3allIUTHBIX COOPYKCHHH,
MEPONPHATHH B YCTPOHCTB JOJDKEH YIMTLIBAT H3MEHAIOLINECA C TCYCHHEM BPEMEHH, 110 Mepe
pa3paboTKH MECTOPOXKACHHS, TIPOH3BOJCTBEHHSIE H NPUPOAHbIE YCIOBHSA, GopMy H pasMephl
3alMIIaeMOro IpoCTPaHCTBa ¢ yueToM TpeGosannii CIT 116.13330, CIT 104.13330.

CucreMs! 3alTATH], HX PasBUTHE, KOHCTPYKLMH 3alUTHBIX COOPYXKEHMIi B yCTPOKHCTB,
3alIMTHBIE MEPONPHATHA JO/DKHBI OBITH B3aHMOYBS3aHBLI C CHCTEMaMM, METOJAMH H
pa3BATHEM Ppa3spabOTKH MECTOPOXACHHSA, CO CXeMOH KOMIUIEKCHOrO MCIIONB30BAaHHA H
OXpaHbl BOJHBIX PECYPCOB € ydeToM TpeGoBannit PdenepansHEIX 3aK0HOB [2], [3] ¥ DIPUHATHIX
B X pa3sBUTHE HOPMAaTHBHO-TIIPABOBHIX aKTOB. PaccMaTpuBaeMble BAPUAHTHI 3alHTHI TOPHBIX
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BBIPAGOTOK JIO/KHEI OLEHMBATHCA W CPABHUBATHECH C YYETOM JUIMTEIBHOCTH HCIIONB30BAHHS
3aIUTHBIX COOPYKeHHH, YCTPOHCTB H MEpOIPHATHI, CO3MAaBaEMBIX YCIOBMH Ak paspaboTKH
MECTOPOXICHMUS, BO3ACHCTRBAN Ha OKPYKAIOIIYIO Cpey U CYMMapHBIX 3aTpaT 1o 3all|Te HpH
CTPOHTEJNBCTBE H 3KCILTyaTallHH FOPHOTO NMpEeAIPHUATHS.

Ilpn cpaBHEHMW BapHAHTOB BOJONMOHMMXEHMA H TNPOTHBOQMIBTPALMOHHBIX 3aBEC
HeoOXOAMMO YUHTHIBATE Pa3snuyui KaphepHOTO U [IaXTHOrO BOJOOTIMBA B 00OMX CIyyasx, a
TaKXKe TO, YTO MPOTHBOMHIBTPAHOHHEIE 3aBECH], B OTIIMYHE OT BOXONMOHIKEHHA, HE BICKYT
3a coGoit o0pa3oBaHWs BpeIHBIX CTOKOB M WCTOHIEHHA DPECYPCOB MOA3EMHBIX BOJA M HE
BLI3BIBAIOT fAedopManuil TOPHBEIX HOPOA, 3¢MHOM IOBEPXHOCTH M COOpPYIKEHHH B paifoHe
3aIMmMAacMeiX 00BeKTOB. B To e BpeMsA HEOOXOMMMO YYMTHIBATH BHISHIBAEMOE HMH
HapyIeHHe eCTECTBEHHOrO ABMIKCHMA NMOJ3EMHBIX BOX B MPOIIECCE KCINIyaTallM¥ IOPHOTO
NPEITIPAATHS H OCTAIOLIEECS HOCHE €ro IMKBUAALINH.

4.3 ITpoTHBOQUNBTPAIIMOHHEIE 3aBECHl MOIYCKaeTcs NPeLyCMaTpHBaTh B KadecTBe
OCHOBHOTO CPEACTBAa 1A HpPEAOTBPAIICHHA IOCTYIUICHMS ION3EMHBIX BOX B TOPHBIC
BBIpa0OTKH HM3BHE M KaK BCIOMOTaTejbHYIO Mepy MIA pPelueHHs JOKAIBHBIX 3ahad II0
JIMKBHAUMY MECTHBIX 04aroB GHIbTpaLuy.

4.4 B cocTaB MCXOAHBIX AaHHBIX LA MPOSKTHPOBAHUS XO/DKHBI BXOXHTH TpeGoBaHUA K
CHCTEME 3aIIATHI FOPHBIX BHIPAGOTOK OT IIOA3EMHBIX M MOBEPXHOCTHHIX BOJ, CBEHCHHA O
MecCTax, OTBEJCHHEIX JUIi cOpoca pyAHHYHBEIX BOX ¥ MaTepHAIE! H3LICKAHMIA.

Marepuansl u3bICKaHME palioHa MeCTOPOXIECHHsA NO/DKHBI OTBEYaTb TpeGOBaHHIM
CI147.13330 u conepxars:

METEOpOoIOrHIeckue NaHHBIS,

TonorpadHyeckue IUIaHbl paifoHa B MacmTabaX, YCTaHABJIHBAEMBIX HpPOCKTHOM
oprasusaiuei;

CBEJIEHHS O I'eOJIOTHYESCKOM CTPOEHHM paifoHa, 0 HAIMYHME B I€OJIOTHYECKHX pa3pe3ax
crenquuYecKHX TPYHTOB (NIPOCANOYHBIX, IIyYHHHCTHIX, MHOTONETHEMEP3ILX H T.J.), ©
HHXEHEPHO-TEONIOTHYECKHX IpoIleccaX H SABICHMAX (CEHCMHYHOCTB, KapcT, CKJIOHOBBIE
TIPOLIECCH, TOATOIUIEHNE H T.JI.);

cBefieHus O PH3UKO-MEXaHWIECKHX CBOMCTBaX TOPHEIX HOPOT;

FHEAPOJIOrHYECKME JaHHbIC paitoHa (CBEACHUS O BOKOTOKAX, 03€pax H T.IL.);

o6mue ruaporeoIornieckue yClIoBus paioHa:

CBeJICHHS O BOJOHOCHBIX I'OPH30HTAaX M KOMILIEKcaX (B JaibHeMIIEM — ropH30HTaX)
palioHa MECTOPOXKACHUA: KOJIMYECCTBO BOJOHOCHBIX TOPH3OHTOB, X XapaKTep, CTATHUECKHE H
IILE30METPHYECKHE YPOBHH NTOA3EMHEIX BOJ, HCTOYHUKH H 00J1aCTH MX MHTaHHUA H Pa3rpysKu;
XapakTep M JMTOJOTHYECKHM COCTaB BOZOHOCHBIX M BOJOYNOPHBIX IOPOJ, MX MOIHOCTD,
pacmpocTpaHeHHe, Iiy6mHa 3aneraHus. CBEJEHHI O THIPABIHYECKHX CBA3AX MEXTY
BOZIOHOCHBIMM TOPH3OHTaMH M MOBEPXHOCTHBIMH BOJAaMM, O XHMHYECKOM COCTaBe,
TEMIIEpaTypax, CTaTUYCCKUX U JUHAMHYECKHX 3anacax HOA3EMHBIX BOL;

JaHHEIE 0 QMIBTPANHOHHEIX CBOMCTBAX MOPOJK, ONpPE/EEHHEIE C YUYeTOM CXeMaTH3aIiH
THAPOTEO0NOTHYECKHX YCIIOBHIA;

KapThl pacTIpOCTPaHEHHs BOJOHOCHBIX CIIOEB, penbeda HX KPOBIH H NOJOILB;

KapThl THAPOM3OTHIIC ¥ THAPOU3ONbE3.

Teonormgeckue # rUAPOreoIOrHYECKHE JAHHEIC OJDKHBI OBITH OCBEIIEHBI B Ipereiax
0XHuJacMOf 30HBI JEMPECCHMH M HA DIyOHHY, OXBATHIBAIOLIYIO BCE BOAOHOCHBIE CIOHM H3
KOTOPBIX BO3MOXHBI (GHIIBTPaLAs WK IPOPHIB IIOA3EMHBIX BOJ| B TOPHYIO BEIPaGOTKY.

4.5B mpoexTHON MJOKyMEHTAUWH 3alOUThl TOPHEIX BBHIPAOOTOK NOMKHBI OBITH
NPUBEJEHBl XapaKTEPHCTHKN CENBCKOXO3AHCTBEHHBIX YTOAMH, B Taloke CYHIECTBYIOIIMX H
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BO3BOJMMEIX COODY’XKCHHMH M NpeanpuATHH#, Ha KOTOpble MOTYT MOBIHATEH IPOEKTHPYEMEIE
3alIUTHBIE MEpONpHATHSA, CBEACHMA O cnocobax, O4YEpeJTHOCTH M Cpokax pa3paboTku
MECTOPOX/ICHHA, U NAHBI PEIICHHS 110 3aIUTe OKPY>KalOlel IPAPONHOMA CPEMEL.

IIpoexTHas nOKyMEHTallis HO/DKHA IIPOXOOWTH SKOJOTHYECKYIO OJKCIEpTH3y B
cooreercTBHA ¢ DenepansHBIM 3aK0HOM [4].

4.6 B npoexTHO# JOKYMEHTaIlMH ClexyeT NpeXyCMAaTpHBaTh IO3TAlTHOE BHUIOJHEHHE
3aIPOEKTHPOBAHHOM CHCTEMBI 3aIUTHI.

Texnnueckoe 3aaHHe Ha HHXXCHEDHBIE H3BICKAHMA PEKOMEHIYETCS COTJIACOBRIBATH €
aBTOpaMH IPOEKTHBIX 000CHOBaHMH CHCTEMEI 3aIMTEHL

B ycnosmsx, KOrAa IO MaTepHanaM H3bICKAHMH He INPEeCTABIAETCS BO3MOXKHBIM
NPOM3BECTH JIOCTATOYHO OGOCHOBAHHBIE pPAacyeTHl WM OKOHYAaTedbHO BHIOpaTh CHCTEMY
3aI0UThl, KOHCTPYKIIMM €€ COOPY>KECHHH H yCTPOHCTB, B NPOSKTHON JOKYMEHTALHH CJeIyeT
OpeyCMaTpUBATE ONMEITHO-TIPOM3BOICTBEHHBIE PaGOTH, pe3yIBTaThl KOTOPHIX HCIONB3YIOTCA
JUI KOPPEKTHPOBKH NPOEKTHON HOKYMEHTALMH.

4.7 C noMOIIBIO PACYETOB M YHUCIICHHOTO MOZICNHPOBAHHUS IO/DKHEL ONPEAEIAThCS:

HOHIDKCHHWE YpPOBHEH IOM3EMHBIX BOJ B XapaKTEpHBIX TOYKAaX, BPEMd NOCTHIKEHHS
TpeOyeMOro MOHKMKEHHSA, NPUTOKH IIOJ3EMHBIX M IOBEPXHOCTHBIX BOJ K BOAONIOHH3HTENIHHBIM
YCTpOHCTBaM H B FOPHBIE BEIPaBOTKH — IO 3TanaM pa3paboTKH MECTOPOXKACHHS;

HPHTOKH MOA3EMHBIX BOJ Yepe3 NPOTHBOMUIBTPALMOHHEIE 3aBECH!, TONIINHA 3aBECHI,
TIOJIOXXEHHE YPOBHEH IIOA3EMHBIX BOJ ¢ 00€HX CTOPOH 3aBEC;

HEOOXOOMMOE HMCIIO CKBAXHH I HPOTHBOQHILTPALMOHHBIX 3aBEC M PaCXOABI
MaTepHalioB I HHUX, PaclpoCTpaHEHHE HHBEIMPYEMBIX MAaTepHaloB B TONIE HOPOX,
HeoGXxomumoe BpeMs It CO3AaHKA YCTOHYHBBIX IPOTHBOGUIHTPALIHOHHEIX 3aBEC;

HpOM3BOAMTEIBHOCTD, NMPONMYCKHAad CHOCOGHOCTH, Pa3MEpBI, YHCIO, pasMEIICHHE H
JOpyrue mapamMeTpbl YCTPOMCTB [Jis  BOZOMOHWKEHHS, BOAOCOGOpa, BOZOOTBOIA,
NpPOTHBOPHILTPAHOHHEIX 3aBEC ¥ IPOBEACHHE NPOTHBOGHNTPALIHOHHEIX MEPOTIPHATHIA;

NMOTPeGHOCTH B MaTEPHANBHEIX M SHEPTeTHYECKHUX Pecypcax;

OIICHKA Ka4YeCTBa OTKAYHBAEMbIX BOJl H BO3MOXHOE U3MEHEHHE KadeCcTBa MOA3EMHBIX H
HOBEPXHOCTHEIX BOZ;

OIEHKa yImep6a peYHOMY CTOKY, CENbCKOMY H JICCHOMY X03fiiCTBaM, BOZOCHA0KEHHIO
HacelIeHHBIX IYHKTOB M NPEANPHATHN OT paGoTH! BOJONIOHA3ATENBHBIX YCTPOUCTB;

OIEHKA PHCKa BCJICACTBHE BO3MOXHOCTH AKTHBH3ALMH 3K30TE€HHBIX IIPOIECCOB (KapCT,
cybdosns, BHYTpeHHAA 5po3ud ¥ [Ap.) B pe3ynbTaTe TEXHOTESHHBIX BO3JCHCTRUM
TH/IPOTEONIOTHYECKOT0 XapaKTepa).

Kpome Toro, npi MpoeKTHPOBaHUM HEOOXOAUMO ONpeeATh OXKuaaeMble xedopMamun
3eMHOH IIOBCPXHOCTH B 30H€ BJIHSAHHSA BOXONOHU3HTENLHEIX CACTEM.

Kax npaBuno, cnegyer 0G0CHOBEIBATH pacueTHBIC BEIMIMHBI ONBITHBIME JAHHEIMH.

48B nmpoexTHOM  IOKyMEHTaUMH CleNyeT NpexyCMaTpuBarb  yCTpOMCIBO
HaOmonaTeNbHEIX CKBOXHH M IOCTOB, I€OE3UUECCKHX PENepoB, MApOK ¥ MapKINCHIEPCKUX
MYHKTOB, YCTAHOBKY KOHTPOJIbHO-M3MEPHTENLHOM annapaTyphl U CPOK BBOJA MX B ACHCTBHE
IS BeICHHMA THIPOTEONOTMYECKHX, THAPONOTHIECKHX, MapKIIEHIEPCKUX H IeONe3HYeCKHX
HaOmopmeHuii, a Taoke HaOmoZeHuH 3a pafoTOM YCTPOWCTB CHCTEM 3alUMTHI NPH KX
CTPOMTE/NLCTBE K KCILTyaTalluH.

TIporpamMMs! MOHMTOPHHIA ¥ IIPOU3BOACTBEHHOI'0 SKOJIOTHYECKOrO KOHTPOIA (COCTaB M
peKUMBI  HeoOXOZMMBIX HaGmoneHuit) MOIDKHBI YCTaHAaBIMBAaThCd B IPOEKTHOM
Iokymentauuu. Cnemyer mnpeXycMarpuBaTh HaGMIOAECHHS 32 YPOBHSMH, TEMIEpaTypoii,
XHMHYECKHAM M ra30BbIM COCTaBaMH ION3EMHEIX BOJ, TEMIIEPATYpo# BO3AyXa, KOJIHIECTBOM
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BHIIIAJAIOINKX OCAJKOB, YPOBHAMM BOJEl B BOJOEMAX, 3a DAacxomoM, TeMIEPaTypoi,
XHMHYECKHM U Ta30BLIM COCTABOM OTKa4YMBAEMBIX BoZ, 3a AedopMalusaMu mMOpPOX M 3€MHOH
HOBEPXHOCTH, OCAAKaMH ¥ AehopMalUIMH COOPYKEHHUY ¥ T.1.

l'[poex’mponaune 3aIUThI OTKPBITBLIX BHp&ﬁOTOK

49B 1OpoeKTHOM IOKyMEHTAMH 3alOMTHI OTKPBITHIX  BHIPa0OTOK  ClIEHyeT
IpeTyCMaTpPHBATh:

BHELTHHE COOPYXEHHA W MEPONIPHATHS I PETyIHPOBaHMs NIOBEPXHOCTHOTO CTOKA Ha
TEpPPUTOPUH, IPHIIEralommeii K Kapoepy (paspesy);

COOPYKEHHA H MEpONpHATHA, obecneyuBalomue yMEHbIICHHE WX IPENOTBpaIIcHAe
GHIBTPaMOHHBIX NOTEPh M3 BOJOHANONHEHHEIX pe3epByapoB (OTCTOHHHKOB, HAKOMHTENCH
TIPOMBIILIEHHBIX CTOKOB, XBOCTOXPAHHIIMII H T.11.) IPHJIETAIOMIMX K Kapbepy (pa3pesy);

BHYTPHKapbePHEIEC YCTPOHCTBA H MEPOIIPHAATHSA, PACCUMTAHHBIE Ha NPATOK ITOA3EMHBIX
BOJ, HOCTYHAIONIAX B Kaphep, ¥ Ha c60p i 0TBOA COOMPAIOIAXCS B HeM MOBEPXHOCTHBIX BOJ:
BOJOCTOKM, BOJOCOOPHHUKH, BOXOOTIIMBHEIC YCTAHOBKH HIIH YCTpo#icTBa it cGpoca BOIbI U3
BOXOCGOPHHKOB B HOJ3EMHBIC BBIPaOOTKM K IIPH HEOOXOAMMOCTH B 3aBHCHMOCTH OT
MECTHBIX  YCJOBHM —  BHYTPHKapbepHbIE  CKBAOXHHHBIE W  HIIOGHIBTPOBEIE
BOZONOHM3UTEbLHEIE YCTAHOBKH, MECTHEIM TaMIIOHAX TOPHBIX IOPOJ, APEHAXH, IPATPY3KA
OTKOCOB;

BHENIHHE BOJOOTBOAAIIME YCTpoicTBa i cOpoca KapbepHBIX BOIL.

4.10 ITpu HeoO6XOMMMOCTH, U3 YCIOBHIA 00eCnedeHns YCToHIHBOCTH GOPTOB BBIpaGOTOK
WIA TI0 NPOU3BOACTBCHHLIM YCJIOBHSM, COKPAllICHHS OPHTOKA TOA3EMHBIX BOX B Kapbep
(paspesHyi0 TpaHHICIO, BBIE3JHYIO TPAaHINEIO M Ap.) B IPOCKTHON INOKYMEHTALMH KpOMe
YCTpOMCTB H MEPONIPHATHI, IPEXYCMOTPEHHEIX B 4.9, cliefyeT npexycMaTpuBaTh KOHTYPHBIE
KOJBIIEBBIE MJIM HENONHO-KONBLEBHIE H JIMHEHHEIC BHEUIHAE BOJOMOHH3HTEIBHEIE CHCTEMB
HITK IPOTHBOGHIBTPAIHOHHbIE 3aBECHL.

KonbneBsle  BOZOMOHH3UTENBHBIC CHCTEMBI  CHEAYeT NpeAycMaTpuUBaTh OpH
PpacnpoCTpaHeHNH BOJXOHOCHBIX TOJII| Ha BCEM 3aIIHINAcMOM y4JacTKe U 3a eTo npeeliaMu.

HenonHoKoNnbIEBEIE BONOMOHMU3UTENBHBIE CHCTEMbl CIEAYET IPOEKTHPOBAaTh IpH
PpacnpocTpaHeHHH BOJXOHOCHBIX TOJII HE CO BCEX CTOPOH 3alHIIAeMOT0 yJacTKa.

Jluneiinble BONOMOHW3HTENBHEIC CHCTEMBI CHEEYET NPOEKTHPOBATH IUIA IlepexBara
ONHOCTOPOHHErO NOA3EMHOr0 HOTOKAa CO CTOPOHBI BOZOeMa (BOZOTOKA) WM NO ILUIACTY,
HMEIOMEMY BBIPAXCHHBII YIUIOH B CTOPOHY 3allIWIIA€MOT0 Y9acTKa, a TAKKe M 3aIidTHI
YIUIHHEHHBIX BHIPaGOTOK M B CIIy4YasX, KOTJa O MECTHBIM YCJOBHSM HX IPHMCHEHHE
OKa3bIBaeTCA 11€JIeCO00pa3HEIM.

4.11 KonelieBble, HEMONHOKONBIEBRIEC M JAHEHHEIE MPOTHBOGUIBTPAIMOHHbIC 3aBECH!
CHEHYeT NMPOEKTHPOBATh B TEX XK€ CIyJaiuX, YTO H COOTBETCTBYIOLINE BOHONOHM3ATEILHBIE
cucreMsl (cM. 4.10), ¢ yd4eToM orpaHUYCHHI U9 HCIONB30BaHUA HEKOTOPHIX THIIOB 3aBEC 110
OPHPOJHBIM YCIOBHAM (COINAacHO yKa3aHHAM pasjena 7) H MECTHBIX IPOH3BOACTBEHHBIX
BO3MOXHOCTeH.

4.12 BoRONOHH3UTENLHEIE M NPOTHBOQHIBTPANHOHHEIE YCTPOUCTBA KapbepoB
(pa3pe3oB) HOMyCKaeTcs IPeAYCMATPHBATL B BUAE OTACILHO PACIONIOKEHHEIX SJIEMEHTOB
CHCTEMB! 3aIMTHi, pa3sMeINacMbIX U3 YCIOBHA MX HauGonbureil 3 (eKTHBHOCTH H C y4eTOM
penbeda KpOBIM TNOACTHIAIOIIEr0  BOJOYNOpa, 3aleraHMA HOPOX C  BHICOKOM
BOJIONIPOHHIIACMOCTBIO, HaTIPaBJICHAA IIOA3EMHOTO IIOTOKA H Jip.

4.13 CHWKCHHE TNbE30METPHYECKOr0 YPOBHA HANOPHBIX BOA JUIL COXPaHEHHs
YCTOHIMBOCTH TOPHBIX NMOPON M HMCKIOYEHHS IPOPHIBA BOXSI B BHIPAGOTKM JIOIYCKAaeTCs
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NpPCAyCMATPHBATh C [OMOIIBIO CMEUHANTBHO NpEIHASHAYCHHBIX JUIL 3TOr0  yCTpoiCTB
(ckBaKHH, 060PYIOBAHHEIX HACOCAMH, CAMOH3/IHBAIOIMXCSA CKBOXHH H JIP.).

4.14TIpp nMpOEKTHPOBAHHH BBHIIONHAEMOH B HECKONBLKO 3TallOB CHCTEMBI 3alIUTHI
Kapsepa (pa3pesa) HeoGXOMMMO NpeyCMaTPHBATS:

JI0 Haualia CTPOHTEJLCTBA Kapbepa (pa3pe3a) — BBOA B JicHCTBHE BHEIHAX COOPYKEHAH
H YCTPOHCTB JUIA PEryIHPOBaHUA NMOBEPXHOCTHOrO CTOKA ¥ BOJOOTBOAQ, BBOX B JciicTBue
COOpYXeHHH, yCTpofCTB U BHITOJHEHHE MEPONPHATHH, HeOOXONAMBIX /IS 3aIUMTHI TOPHEIX
BBIPAaGOTOK OT MOA3EMHBIX BOJ HA MEPHOJ, B TEYCHHE KOTOPOrO MOTYT OBITh IIOATOTOBJEHE!
COOPYXEHHS, YCTPOHCTBA H MEPOMPHATHS CICAYIOMEro TaNa;

IpH TPOCKTHPOBAaHMM CHCTEMB! 3aIMTHI C BHEIIHUMM BOXOIIOHHM3HTENBHBIMH WIH
IPOTHBOQHIETPAOHHEIMU YCTPOHCTBAMH HEOOXOIMMO INPENyCMATPHBATh MEPONPHATHA,
obecreunBaroIue onepexaromee paspaboTKy Kapsepa (paspesa) pasBUTHE MNOHMKESHUA
YPOBHA IOA3eMHBIX BoJ. IIpy mpoeKTHpOBaHHHM CHCTEMEI 3aIUTHI F'OPHBIX BHIpaGoTOK Ge3
BHEIIHHX YCTPOMCTB — FOTOBHOCTE CPEACTB JUIA IPOBEACHHS HEOOXOMMMBIX MEPONPHATHH K
BBINONHEHHA HeOOXOMMMBIX YCTPOHCTB B Iporiecce pa3paboTku Kaphepa (paspesa);

B NIEPHOJ CTPOHTENLCTBA Kapbepa (pa3pe3a) — IOCIENOBATENBHBIA BBOJ B J€HCTBHE
JOMONHUTENBHEIX COOPYXKEHHH M YCTPONCTB H IIpOBEACHHE HeOOXOIMMBIX MEPOIpPHATHIA,
HpeyCMOTPEHHBIX IPOEKTHOH JoKyMeHTanueif (cM. 4.10-4.13);

K MOMEHTY cIa4yd Kapbepa (paspesa) B SKCIUIyaTaIlMI0 — FOTOBHOCTH COOPYXXEHHI M
yCTpO#CTB, oObecHeuMBAIOIMX 3alNTy TOPHBIX BHIPAGOTOK, OO IOCTH)XXEHHS MNOJHON
MPOEKTHON MNpPOM3BOJHTENLHOCTH Kapbepa (paspesa), B TOM 4YHCIE€ TIOTOBHOCTH
3aNpPOCKTHPOBAHHON CHCTEMBl DETYJIHPOBAaHMA IIOBEPXHOCTHOrO CTOKa, JpeHaXa,
CTal[HOHAPHOTO BOAOOTIHBA H BOXOOTBOJA Py AHHIHBIX BOX;

B MOpolecce 3KCIUTyaTalldH Kapbepa — TOCICAOBATENbHBIM BBOXL B JelicTBHE
COOPYXXEHMH ¥ YCTPOHCTB M INpOBEJEHUE MEPONPHATHH, 3aNPOCKTHPOBAHHBEIX B CHCTEME
3aImuThl ¥ 00eCneyrBaONINX HOCTOSHHOE ONEpPEKEeHHe MO OTHONIEHHIO K FOPHBIM paboTam
Pa3sBUTHA IOHIXXECHUS YPOBHS NOJ3EMHEIX BOJ HIIH NPOTHBODMILTPAIMOHHEIX YCTPOMCTB Ha
CPOK, IIPEYCMOTPEHHBIA B MPOEKTHOH HOKYMEHTAIHH.

IpoexTHpOBaHNE 3aMMTHI IOJ3EMHBIX BHIPAGOTOK

4.15 B npoexTHOM NOKyMEHTAUH 3alIATH MOA3EMHBIX BHIPAGOTOK B 3aBHCHMOCTH OT
MECTHBIX YCJIOBHH B IIPeZieiaX MaXTHOTO O CeLyeT NpeycMaTpHBaTh HCHIOL30BaHHE:

B KAYeCTBE MOA3EMHOrO APEHaXa — CAMHX 3alIUINAEMBIX BEIPaGOTOK ¢ YCTPOHCTBOM B
HMX JApeHaXHBIX KaHaBOK;

BCPTHKANbHBIX, TOPA3OHTANBHBIX M HAKIOHHBIX (BOCCTAIOMMX M HUCXOZAALINX)
CaMOM3/IMBAIOIUXCs CKBAXHH, 3a0yPHBAaCMBIX, 3a/laBIMBAEMbIX (MM 3a6MBaeMBIX) U3 CAMEX
3aIIMIACMBIX BEIPabOTOK, APEHAKHBIX BHIPaGOTOK U3 CICLMAILHBIX HHII K KaMep;

CKBO3HBIX COPOCHBIX CKBaXHH, 3a0ypHBaeMbIX ¢ HOBEpXHOCTH U COMBAEMBIX ¢ CaMUMH
3aIMIAacMBIMH HITH APEHAKHBIMH BEIpaOOTKaMK;

CKBaXHH, OGOPYHOBAHHEIX HACOCAMM M YCTPAaMBAaEMbIX C MNOBEPXHOCTH HIM U3
TIOA3EMHBIX BBIPabOTOK; HIIIOOHIBTPOB B TIO3EMHBIX BBIpaboTKax;
IPOTHBOGHIBTPAMOHHEIX 3aBeC (TAMIIOHAXKA TOPHEIX IOPOJ);

COOTBETCTBYIOIMX COOPYKEHHH B MEPOLIPUATHIA Ui PETYIMPOBAHUA OBEPXHOCTHOIO
CTOKa, BKJIIOYas BOJBI, CKAIIMBAIOMHMECS B MyJIbAaX CABHKEHHA 3€MHOM IOBEPXHOCTH.

Bo Bcex ciyyadx B MpPOEKTaX 3alUTH IOJ3EMHBIX BBEIPabOTOK JOJDKHBI
npeXyCMaTpHBaTLCA YCTPOHCTBA H YCTAHOBKH U1 BOJOOT/IMBA U OTBOJA OTKaYMBAEMbIX BOX
X MectaMm ux cOpoca.
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IipuMeuyanue —CucTeMa DerynupoBaHiUs TOBEPXHOCTHOTO CTOKA NMPH HeoGXOAMMOCTH JOIKHa
OXBATHIBATH TEPPHTOPHIO U BHE MAXTHOTO [0/ B MPEMENaX, YCTAHABIMBAEMBIX NPOESKTOM.

4.16 B ciydasx HemocpeACTBEHHOM yrpo3sl IPOPHIBOB B NOJ3€MHbIE BEIPaGOTKM BOJBI
¥ TOpHBIX IIOPOA, B YaCTHOCTH KOTAa HaX KPOBJICH MOJNE3HOr0 MCKONIAEMOTo 3alleraloT
HeCKanpHble BOJOHOCHBIE TODH3OHTHI, JONMYCKAaeTcs NPEXyCMaTpUBaTh B IPOEKTHOM
JOKYMEHTAIlHH BHEINaXTHHIC BOJOMOHM3MTE/bHBIE CHCTEMB! H NPOTHBOQHILTPALHOHHBIE
3aBeChl, yCTpanBaeMble B COOTBETCTBHH ¢ TpeGoBanuamu 4.10-4.13.

JonycTuMyio BeIMIMHY MPHTOKA BOALI B IOATOTOBUTENBHEIC H OYHCTHEIC BHIPaGOTKH
Ha MECTOPOXKICHMSX IIONE3HBIX HCKOMAeMBIX CleNyeT IPHHHMATh MCXONS W3 OIsITa
CTPOUTEIILCTBA H SKCIUTyaTalluH IIaXT B AHAIOTHYHEIX yCIIOBHAX.

4.17 Ilpn mpOEeKTUPOBAHWHN 3aIIMTHEI FOPHEIX BEIPaGOTOK, MPOXOAIMMX B BOXOHOCHOM
TONme, M3 KOTOPOH OXHUZAIOTCS 3HAYMTENbHBIC INPUTOKH BOIbI, JOIYCKaeTCs IIpH
HaiexameM OOOCHOBaHAM MNpeJyCMaTpUBaTh CO3JaHHE B Ipefenax MIaXTHOIO IIONA
CleNHAIBHBIX IPEHAXHBIX TOPU3OHTOB, pacroarad ApeHaKHbIe BHIpabOTKH HHXE OCHOBHBIX
OTKATOYHBIX TOPH30HTOB.

4.18 Ipu NpOeKTHPOBAHMY 3AIMUTHI FTOPHBIX BEIPaGOTOK HEOOXOMMMO YdUTHIBATh, UTO
IIPOXOAKY HX B HEOCYHICHHBIX IIOpOJaX CNeAyeT NpEeAyCMaTPUBAaTh C OIEPENAIONMM
GypenneM H coOmoneHueM TpebGoBanuit 4.15, a B HEOOXOOMMBIX CiHy4yasx - C
IpeJBapUTENbHbBIM 3aMOPaXKHBAaHHEM TOPHBIX IOPOA HIM C IPHMEHEHHEM IIHTOBOTO
crnocoba.

4.19TIpy NpOeKTHPOBaHWM BBIIOJHAEMONH B HECKONBKO 3TAallOB CHCTEMBI 3alIATHI
MOR3EMHEIX BEIPaGOTOK HEOOXOMMMO IIpeayCcMaTPUBATh:

JI0 Havyana MPOXOINKH CTBOJNOB — BBOJ B ICHCTBHE COOPYKEHHH H YCTpPOMCTB IO
PETYIIMPOBAHHIO MOBEPXHOCTHOTO CTOKA, OTPaXHAIOMMX IUIOIMAAKH INAXTHEIX CTBOJIOB,
GypeHHe ONEPEHAIOMMUX KOHTPONBHO-PA3BENOYHBIX CKBRXHH HAa BCIO TIyOWHY CTBOJIA,
TOTOBHOCTh HapyXHBIX  CTBOJIOBBIX OpOTHBOQHIBTPAIMOHHBIX ~ 3aBEC MM
BOHONOHM3HTENLHEIX CHCTEM, €CIIM OHH NPEXYCMOTPEHBl INPOEKTHOH NOKyMCHTalMel,
FOTOBHOCTH NPEBapATENLHOIO TAMITOHAXA FOPHBIX IOPOJ;

IO Hayala MpPOXOAKH NOATOTOBHTENBHBIX BHIPAOOTOK — BBOX B JeHCTBHE
BONOOTJIMBHOM YCTAQHOBKHM Yy INAaXTHOTO CTBOJa (IOINYCKAeTCA IpPEeXyCMAaTpHBATh IPOXOAKY
NOATOTOBHTENBHEIX BHIPa0OTOK mpM  [JeHCTBUM BPEMEHHOM HACOCHOH  CTaHIMH,
PacCUHTAHHOH Ha OXHIAeMBIi NPHTOK B IEPHOJ [0 TIOTOBHOCTH 3alpPOCKTHPOBAHHON
CTaUMOHApHON HAaCOCHOM CTaHIMH), BBOA B JeHCTBHE 3yMIQOBHIX M IEepeKauyHBAIOIIMX
HACOCHBIX CTAaHIMI{ H BHEINAXTHHIX BOAOMOHU3HTEILHBIX CHCTEM, €CIIH OHH IPEAYCMOTPEHBI
NpoeKTHO JOKyMEeHTanuei;

B IEpHOJ NpPOXOJKH NOATOTOBHTEIBHBIX BHIPa0OTOK — IOCHICAOBATEILHLIN BBOX B
JeHCTBHE IONMOJHHWTENbHEIX COOPYXEHHH H YCTPOHCTB H HpoBeJiIcHHE HEOGXOMMMBIX
MEpOTIPHATHIA, PEXYCMOTPEHHBIX IPOEKTHOM AoKyMeHTanwmeit (cM. 4.16-4.18);

K MOMEHTY Hayalla OYHCTHEIX paboT — oGecrnedeHne MOHMXEHHS YPOBHA HOJ3EMHBIX
BOJA, FOTOBHOCTL COODYXEHWMH W YCTpOMCTIB, OOecneuHBAIOIIMX 3aIUTY NOA3EMHBIX
BBIPabOTOK JO JOCTHXKEHHA IOJHOM MPOEKTHON ITPOM3BOIUTENILHOCTH NMPEANPUATHI, B TOM
YHCI€ TOTOBHOCTH CTAIMOHApHBIX IIOA3EMHBIX HAaCOCHBIX CTaHUME M  CHCTEMEI
PETYJIHPOBaHHA IIOBEPXHOCTHOTO CTOKa H BOJOOTBOAA;

B NIpOIECCE IKCIUTyaTalluy NpeINpUATHS — JaIbHEHIIMA mOClieRoBaTeNbHEIN BBOJ B
JIEeHCTBHE 3alPOCKTHPOBAaHHBIX COOPY)KCHMI M YCTPOHCTB M NpOBEJCHHE MEPONPHATHI,
ofecneyuBalOMNX NOCTOSHHOE OmNepexkaiomee (IO OTHOMIEHHIO K TOPHBIM paGoTam)
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Pa3BHTHE  MNOHHXKEHHS  YpOBHA  NOA3EMHBIX  BOJ MM  COOTBETCTBYIOIIMX
npoTHBoGHIBTPAHOHHEIX YCTPOHCTB Ha CPOK, ONpe/ieNISeMEIH POSKTHOM JOKYMEHTAIHEH.

5 Bonononnxeune

O6mue yxazanns

5.1 BomonoHmKeHne claeayeT NPOeKTUPOBaTh C MPAMEHEHHEM OTKDPHITEHIX M BaKyYMHEBIX
BOJOMOHH3HTENLHLIX CKBAXKHMH, HIIOGHIBIPOB, IUIACTOBBIX, TPYOUAaTHIX M TpaHUIEHHBIX
JpeHaXeH, MOA3EMHBIX APEHAKHBIX BHIPaboTOK.

5.2 TpebyeMy1o BeIMYMHY CHIDKEHHS HAIIOPOB B BOAOHOCHBIX TOPH30HTax CIEAYET
ONpPEAEHATh U3 YCJIOBHS COXpaHEHHsS YCTOHYMBOCTH IOPOJI, OKPY)KalOmWX BHIpaGOTKH, U
NpPEeAOTBpAIICHHS IPOPEIBA B HUX MON3EMHBIX BOL.

53IIpr  nBpOeKTHPOBAHHM  BONONOHM)KEHHA C  NPUMEHEHHEM  BHEMIHEH
BOJIONIOHH3HUTEIPHON CHCTEMBI, 3alUIIAIONIEH OTKPHITYIO BHIPaGOTKY, YPOBEHb MOA3EMHBIX
BOJ JIOJDKEH OBITH MOHMDKEH 1O BO3MOXKHOCTH HEDKE €€ JHA Ha BEIHYMHY, ONpPEAC/IAEMYIO
pacyeTHBIM  IOBBINEHHEM YPOBHA BOABI 32 BpEMsA  aBapHHHOrO  OTKIIOYCHHA
BOJIOTIOHM3NTEILHOH CHCTEMEL.

Ilpy HEBO3MOXKHOCTH NOHMXEHWSA YPOBHA NOA3EMHBIX BOJA HIDKE [JHA OTKpPHITOM
BBIpa0OTKH, B YaCTHOCTH IIPH NEPECEUCHUH €10 BOXOYMOPHEIX CIIOEB, HEOOXOAMMO MCXONHTH
U3 NPaKTHYECKH TOCTIXKMMOM ITyOHHBI BOZOIOHIDKEHHA B KaXXOM BOJOHOCHOM TOPH30HTE
¥ TIpeAyCMaTpUBaTh JONOIHHTCIbHBIE BHYTPHKAphECPHBIC YCTPOMCTBA H MEDONpPHATHA
cornacHo 4.9.

5.4Tlpr  npOEKTHPOBaHHM  BOJONOHIKEHHA C IPHMEHCHHEM  BHEINAXTHBIX
BOJOTOHM3UTENBHEIX YCTPOHCTB, 3AINHIIAIOIIKX MOA3EMHEIE TOPHBIE BHIPabOTKH B
BOJOHOCHBIX IOPOJIaX, HE OTAENCHHBIX BOXOYIIOPOM OT BBINIENEKALIHX BOXOHOCHBIX IIOPOL,
HOHMKEHHBIX YPOBEHb MOA3EMHBIX BOJ AOKEH HAXOAMTHCSA HHXKE MONOIUBHI 3allHINAEMBIX
NOJ3EMHEBIX BEIpabOTOK Ha IIyOHHY, COOTBETCTBYIONIYIO TpeOOBaHUAM 5.3.

Tlpu Hamu4um Bomoymopa (rOpHBEIX MOpOX ¢ kodddmummenTom ¢unpTpauun MeHee
0,001 M/cyT), OTHENAIOMEro TOJNIY IOPOA, B KOTOPHIX NPOEKTHPYIOTCA MNOA3EMHEIE
BBIPAOOTKH, OT BBIUICNEKAINErO BOJOHOCHOTO TOPHM30HTA, NOHMIXKEHHE YPOBHS HOA3EMHBIX
BOJ B 5TOM FOPH30HTE, KaK NPaBUIIO, CIEAYeT Ha3Ha4aTh C yIETOM COOIIONCHHS YCIOBHS

y<5hy, a

I7i€ Y — OCTaTOYHEIA HAIOp, OTCYMTHIBAEMEIH OT KPOBJIM Pa3/IeIIIONIEro C/I0A BOXOYHOPHBIX
nopof, M;

hg— TOMNUHA HE HapyIIaeMoro IPH pa3paboTke pasACIAIOEro COs BOAOYIOPHBIX
TopoJ, M.

IIpu cobmonennu ycnorus (1) 06BOAHEHHE HIDKEIEKAMET0 BOXOHOCHOI'O TOPH30HTA
3a CYeT INepeTeKaHHWsd MOMA3EMHBIX BOJ M3 BhIMENexaimero (Ha BOXOYNOpE), MOXHO He
YUHTHIBATh.

Ipu sTOM OCTaeTcs B Crile TpeOOBaHHE TIOHMXEHHA YPOBHA NMOA3EMHEIX BOJ B TOJNIIE
AOPOJ, Tie PacloJiaraloTcs MOA3EMHEIE TOPHBIC BEIPaGOTKH, HIXKE MIX MOXOMIBBL

TIpy HEBO3MOXHOCTH NOHMIKEHHS YPOBHS HOJ3EMHBIX BOJ HIDKE TONOMIBBI TOPHBIX
BBHIPabOTOK € IIOMOINBIO BHEINAXTHHIX BONONOHH3UTEJILHBIX YCTPOHCTB JOTYCKAeTcs HpH
COOTBETCTBYIOMEM OCOCHOBAaHHHM MCIIONB30BaTh HX JUIS NPAKTHYECKH JOCTHXKMMOTO
BOZJONOHMKEHHS, NpeycMaTpHBas B TIpeeliaX MAaxXTHOro MONS MEPONPHSTHA H YCTpoiCTBa
coryacHo 4.15.
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5.5 HeoGxozumoe BpeMs i IOCTHKEHHA TpeGyeMOoro MOHHKEHHUS yPOBHA NOA3EMHBIX
BOJ, paclpoCTpaHEHHE JICIOPECCHH H Ppa3sBUTHE BOAOMOHH3UTEIBHOH CHCTEMBl NOJDKHBI
OIpENeNATLCA COOTBETCTBEHHO CXEME FOPHBIX pa0oT H THAPOreoIOrnIccKoMy 0GOCHOBAHHIO.

5.6 CxemaTHzauus TIPHPONHBIX YCJIOBHA IS pacdeTa BOJONOHMKEHHA JOJDKHA
OTpaXxkaTh JeHCTBHTE/IbHbIE THAPOTEOJIOrHIECKHE YCIOBHA, F€ONOTHIECKOe CTPOEHHE TOJIIHA
M XapaKTEpUCTHKH CIIAralomUX €€ CIIOEB.

5.711pu pacuere BOJONOHMKEHHMSA NPHTOK IOJ3EMHBIX BOJA K BOJOIOHH3HUTENLHOM
CHCTEME CIEAyeT ONpEReNATh HCXOINd M3 OCHOBHOIO JHHEHHOIO 3aKoHa JIAMHHApHOM
¢duIBTpanuy, BEIpaXkaeMoro B o6iieM Bage hopMyoi

v=kl, @

TIE V — CKOPOCTh QUIIBTPALIUH, M/CYT;
k — xoaddumuent dpunprpanmu, M/cyT;
I - rpanuent Hanopa.

OcHoBHEle pacdeTHble GOpMYJIBl H TaOMMOBI JUIA ONpelNeNeHHsd IPHUTOKOB K
BOJIONOHHM3UTEJILHOM CACTEME MPHBEICHBI B IPWIOKCHUH A.

Ilpu HEOGXONMMOCTH NPHMEHEHHS BOJONOHMXKECHHS B BOJOHOCHBIX TODH3OHTAX,
CIIOKEHHBIX [OPOJaMH, OTIMYAIOUMMHCA BHICOKHMH (PHIBTPAUMOHHEIMH CBOMCTBaMH
(XpynHOOONOMOYHBIMH,  CHIBHOTPEIIHHOBATHIME H  3aKapCTOBaHHBIMH),  pacdeT
BOJOHOHMCHAA ROILYCKAeTCsS OCHOBLIBATH Ha ONBITHBIX JAaHHEIX H YTOYHATH B HpOIECCE
HO3TAITHOTO BBHINOJHEHHA CHCTEMBI 3allITHI, OCHOBHIBAACH Ha pe3yJbTaTax HaGmoxnenuit 3a
YPOBHAMH NOA3EMHBIX BOA B HaO/IONATEBHBIX CKBAXKHHAX.

5.8 Ins ycnoBuit TOBBIINEHHON CJOKHOCTH (HEOTHOPONHOrO (HIBTPAIIHOHHOTO
HOTOKa, CIOXHBIX OYepTaHMil KOHTYpOB NHTaHUS H BOJNOIOHIKEHMA H T.I.) pacder
BOAOTIOHMU3UTENBHBIX CHCTEM CJEKYeT IPOM3BOAUTH C HCIONB30OBAHMEM YHCICHHOTO
MOZEINPOBAHHS, a TAKXKe WHXEHEPHO-PaCYETHBIX IIPOTpaMM M IIPOrPaMMHBIX KOMIIIEKCOB
HJIM JPYTHX METOJMOB.

5.9 KOoHCTpYKIIHH BONOMOHM3UTENBHEIX M HabMOaTeNbHBIX CKBRKHH H JApEHaXeH
ClIeyeT NPUHUMATH B COOTBETCTBHH € YKA3aHMSIMHU IPHIIOKeHAs b.

OTKpBITBIE BOAOMOHA3HTEILHLIE CKBAKHHBI

5.10 Orxperteie (coobmaromuecs ¢ arMocdepoit) BOXOIOHHU3MTENbHBIE CKBAKHUHBI
cliefyeT NpeaycMaTpUBaTh, Kak IPaBUIO, M CHHXKEHHs YPOBHS (MM HAIopa) MOAZEMHBIX
BOJ B HECKQIBHBIX Mopojax ¢ kodddumuentom dunsrpauun ne MeHee 2 M/CYT H BO Bcex
JOpPYTHX CIy4asx, kKoraa ux 3¢eKTHBHOCTH HOATBEPKAAETCA OBITHBIMU JaHHBIMH.

5.11 IIpu NpoeKTHPOBAHHM BOJONOHM3HUTENBHBIX CHCTEM ClI€LyeT MpPeRyCMAaTpHBATh
OTKpHITBIE BOXOTIOHM3UTENbHEIE CKBaXXHUHBI B BUIE:

060pyIOBaHHEIX HACOCAMU;

CKBO3HBIX COpDOCHBIX CKBaXMH, OOOpyJOBaHHBIX (UIBTpaMH, 4Yepe3 KOTOpbie
IOCTYNAIOIMHE B CKBAXMHY MOM3EMHBIC BOABI M3 BCEX HPOpPE3acMBIX €10 BOJOHOCHBIX
TOPH30HTOB cOpachIBAIOTCA B MOJ3EMHEIE BRIPaGOTKH;

CaMOH3JIMBAOIMXCS C H3JMBOM BOJBI 9€PE3 YCTHE;

BOZOIOIJIONIAIONIMX, C NOMOMBIO KOTOPHIX MHOJ3EMHBIE BOABI M3 BBIIEIEKAINErO
TOpH30HTA COPaCHIBAIOTCA B HHIKETICKAIIMH.

5.12 CxBaxuHbl, O0COpYyZOBaHHEIC HACOCAMH, CIEAyeT UpedyCMaTpHBaTh A
KOHTYPHBIX H JHHECHHBIX BOJOMOHH3UTENILHBIX CACTEM, a TAKKE MPOCKTHPOBaTh B BHUJE
OTAENBHO PACHOJONEHHBIX BONOMOHM3HTEIBHBIX YCIPOHCTB HPH OTKPHITOM M IOA3EMHOM
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pa3paboTkax MeCTOPOXICHHH IOJE3HBIX MCKONAeMbIX M B BHAC PacHpeleNIHHBIX IO
IVIOMA Y WIAXTHOTO IIONS BOJONOHM3UTENBHBIX YCTPOMCTB NIPH IOA3eMHOI pa3paboTke
TOJIE3HBIX HCKONAEMBIX.

5.13 Cxgo3Hble COPOCHBIE CKBAXHHEI (CKBO3HBIE QHIBTPHI) CleAyeT MpeAyCMaTpHBaTh
IV KOHTYPHBIX M JHHEHUHBIX BONONOHH3HMTENBHBIX CHCTEM, a TAKKe B BHAE OTAEIBHO
PACIONOKEHHBIX HIIM PAcNpeleNeHHEIX 10 IUTOINaAH IIaXTHOTO HONA BOXOMOHH3HTENBLHbIX
YCTpPOMCTB NIpH 0A3eMHOMN pa3paboTKe MONIE3HBIX MCKOIIAEMBIX H IIPH OTKPHITOH paspaboTke
MECTOPOXAEHUH NOJIE3HBIX HCKONMAeMBIX, KOr[a TEXHMYECKH BO3MOXKHO H 3KOHOMHYECKH

~ OpaBAaHO yCTPOHCTBO NOA3EMHEIX APEHAKHBIX BHIPAOOTOK.

5.14 BepruKanbHble CAaMOM3IHBAIONINECS CKBAKUHB] JUIA CHATHA H30BITOYHOTO Hamopa
B HIDKEJIEKALIMX BOJOHOCHBIX T'OPU30HTaX CleAyeT NMpeXyCMaTPHBATh JUIA IpelOoXpaHCeHUS
OT HapymICHHA YCTOHYMBOCTH TOPHBIX MOpOJ M HPEROTBPAINECHHA OINAcHBIX IPOPHIBOB
HalOPHbIX BOJ| B OTKPHITHIE HIIH TOJ3EMHBIE TOPHbIE BEIPAOOTKH.

3abypuBanue CaMOM3ITHBAIOINXCA CKBOXHH CleAyeT INPOHU3BOJUTH ¢ MOBEPXHOCTH
3eMiH, ¢ 6epM Ha Goprax KapbepoB (pa3pe3oB), ¢ HOXOLIBHI OTKPBHITHIX MM HOA3EMHBIX
BolpaGoTok. CkBaxuHa JOoMkHA OBITH 3aray6licHa B Hawbonee IPOHHLAEMYIO 30HY
BOJIOHOCHOT'O TOPH30HTA, COAEPXKAILETO HANOPHBIE BOJBI.

5.15 Topn3oHTanpHble  HMIH  HMCXOAfAIME  CaMOM3JIMBAIOIIHECS  CKBAKHHEI,
yCTpanBaeMbIe C OepM Ha OTKOCax, CIEAyeT IpeyCMaTpHBaTh B TIOJIOLIBE BOJOHOCHBIX CIIOEB
BOJIM3H HX KOHTAKTa ¢ BOJOYIOPHBIMH CJIOAMH HIH B MECTaX COCPENOTOUCHHOM (DUNIbTpaln
JUIS IPEOTBPAIICHHUA CY(h()O3:OHHOro BEIHOCA IOPOBI Yepe3 OTKOCHI OTKPHITHIX BHIPaGOTOK.

Topu30HTaNIBHBIE WM HUCXONALINE CKBAKMHBI Ha OTKOCAX OTKPHITHIX BEIPaGOTOK
JONMyCKaeTcs IpEAyCMarTpUBAaTh KaK BCIOMOTaTefbHOE CPEICTBO IPHM  HApyKHOH
BOJOTIOHU3UTE/bHON CHCTEME M3 CKBAKMH, 00ODYNOBAHHBIX HACOCAMM, HIM M3 CKBO3HBIX
cOpOCHBIX CKB)KHH (HJIH NPH NPOTHBOGHIBTPAllHOHHOM 3aBece), a TAloke B Ka9eCTBE OHOTO
M3 OCHOBHBIX CPEACTB VIS NOJUICPXaHHA CO CTOPOHBI NOCTOSHHBEIX 6OpTOB BHIPaGOTKH
NOHWXECHHOTO YPOBHS IIOAI3EMHEIX BOJ, AOCTATHYTOrO C MHOMOIIBIO JPYTHX CpPEACTB
(HanpuMep, OTKPBHITOTO BOJIOOTIIUBA).

5.16 B mpoexTHOH HOKYMEHTALMH CIENyeT NpeRyCMATPHBATL NpHMECHEHHE B
MOA3EMHBIX BBIPAOOTKAaX CAMOM3NHBAIOMMXCS CKBOXKHH (BOCCTAIONAX, HHCXOINAMMX WM
TOPM3OHTAIBHBIX — B 3aBUCHMOCTH OT TIHMIPOTEONIOTHYECKAX YCIOBHH) A yCHNCHHAS
JpEeHHpyIOmed CHOCOOHOCTH caMolf BHIpaGOTKH, a TAaloKe JUIA BOIONOHMIXCHHA B
BOJOHOCHEIX TTOPOJAX M CNOAX, OTHENEHHBIX OT BEIpabOTKH BOXOYHOPHBIMH NPOCTOKKaMH U
CIIOSAMH.

5.17I1lpy TOPH3OHTAILHOM 3aNE€raHdy BOAOHOCHBIX TOPH3OHTOB JOIYCKAETCS
OpeAYCMaTPHBATE MCIIONB30BAaHHE IJIsi BONOMOHIKCHHAS JyYEBBIX APeHaXeH, COCTOAMMEX H3
IIaXTHHIX KOJIOAUEB C YCTAHOBJIECHHBIMH B HAX HacocaMH, H 3a0ypHBacMEIX H3 KOJIOHEB
Ny4eBBIX (PajMANbHBIX), KaK IPaBHIO, COPH3OHTANGHLEIX (@ NpH HEOOXOOUMOCTH — H
HaKJIOHHBIX) CAMOM3/IMBAOIHXCA CKBAKHH,

5.18 Bogonoriomaromue CKBaXHHBI CHeIyeT NpeNyCMaTpuBaTh OpH 3aleraHdu
BOJIONPOHHIIAEMOTrO  CJIOf, HMEIOIIETO BHICOKYIO MOFNOIAIOMYIO CHOCOOHOCTh HHKE
OCYIIAeMOTo CJIOS, PacrlojoXEHHOI0 Ha Bopoynope. Bemuunna Hanmopa B NOINIOMIAIOMEM
cnoe nolkHa OBITH HEDKE, ueM B JApeHmpyemMoM. Uem Gosibime pasHHUA B Hamopax, TeM
s dexTHBHEH paboTa BOAONOTIONIAIOMIAX CKBAYKAH.
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BakyymHoe BoONIOHM»KEHHE

5.19 BakyyMHOe BOTONOHMXEHHME CJIEAyeT NPOEKTHPOBATh ¢ HPHMEHEHHEM JIETKHX
HIIOQHIBTPOBBIX YCTAHOBOK BAKyyMHOTO BOJOIOHIDKEHHS, 3XEKTOPHBIX WITOGHUIBTPOB,
BAaKYYM-KOHIIEHTPHYECKUX CKBAXMH M BaKYyMHBIX CKBOXHH C IOTPYXXHBIMH HacocaMH, a
Takxe 3a6ypHBaeMbIX K3 HOA3EMHBRIX BHIPa0OTOK BOJOIIOHU3UTENLHBIX CKBOKHH C
NOAKITIOYEHHEM K HMM arperaroB # KOJIGKTOPOB YCTaHOBOK BaKYYMHOTO BOXOIIOHMDKEHHS
HIM IPYTHX BaKYYMHBIX CHCTEM.

520 B cocraBe BOZONOHH3MTENBHLIX CHCTEM OTKDPHITHIX M IION3EMHBIX BEIPaGOTOK
CIeNyeT IPAMEHATH UHBSHTapHEIE HITIOGWIBTPLL

JeTKHe, He HMEIOIHe WHIWBHAYAIBHBIX BONONOABEMHHMKOB M COCIMHSIOIMECS C
LUCHTPAJLHOM HAcOCHOM craHuumeit o6muM (WA rpynmsl HIIOGHIBTPOB) BCACHIBAIOIMNM
KOJUIEKTOPOM;

9KEKTOPHBIE, CHAOXEHHbIe MHANBHIYAILHBIMA 3KEKTOPHHIME BOZONOXBEMHUKAMH H
COCZIMHEHHBIE C LEHTPAJbHOM HAcOCHOM craHUMeHd ob6muM (IS Ipynmsl MrIOGHIBETPOB)
HallOPHBIM H BOZOOTBOZASAILIAM BOZOBOJAMH;

BAKYYM-KOHIIEHTPHUYECKHE,  CHal)KeHHble  MHAMBHIAYyAIBHBIME  3)KCKTOPHBIMH
BOJONIONbEMHAKAMA W COCAHHEHHBIE C LEHTPaNbHON HAacOCHOH craHuuelf HaNOpHBIM H
BOJOOTBOJAIMM BOJOBOJAMH.

5.21 MuBenTapHsii nrno¢misTp (MrinoduIsTpoBas KOJIOHHA) COCTONT M3 HAKOHEYHUKA,
¢uIBTPOBOrO 3BeHa ((QHIBTPOBHIX 3BEHBER) U TIIYXUX 3BEHbEB HaJIGHIBTPOBEIX TPYO.

5.22 Crnenyer npexycMaTpuBaTh IOTPYKEHHE JIETKHX B XKEKTOPHBIX HIIOGWILTPOB A0
riayOuHbl 12-15 M MexaHHYeCKUM CI1ocoGoM 3a6HBKOM WM 3a[aBIHBAHAEM C IPUMCHEHHEM,
Kak [paBHJIO, THApPOpasMbIBa (THApaBiIHdeckuil cnocod morpyxenns). Ilpu Heo6xomumocTH
nepecedeHys JIerkKUMH U 3KEKTOPHEIMH HITOQHIILTPaMH TPYJHOPa3sMBIBAEMBIX HOPOA H BO
BCEX CIyYasX MOTPYXEHHS B  OCYIDAEMyI0 TONNY BaKyyM-KOHIEHTPHYECKHX
BOJIOTIIPHEMHHUKOB JUIs HAX CIIELYeT IpejlyCMaTpHBaTh GypeHre CKBAXHH.

5.23 Jlerkue urno¢UILTPOBEIE YCTAHOBKH TPaBHTAUMOHHOTO BOXOIOHIKECHMA (THIA
JIAY) cnexyer npUMEHATs B OCHOBHOM B COCTABE BHYTPHKApPBbEPHBIX CHCTEM 3aIIUTHI (a HpH
HeoOXOMMOCTH — M B NOA3EMHBIX BHIpaGoTKax) mpH TpebyeMmoi IiyOWHe NOHIKEHHS
YPOBHs NOJ3EMHEIX BOX JI0 4-5M c4dTas OT YpOBHA OCH HACOCHOH yCTaHOBKH (WJM Ha
Gonmpmyro rayOHHy — C TpHMEHEHHEM APYCHBIX CHCTEM) B TOPHBIX IOpPOJaX C
kodbdummentamu dwibTpaumu 5-50 M/cyT — Ge3 06CHMKH BOKpYr MrIOGHIBTPOB, a mpH
xodbdumuerTe GmmpTpamuu 2-5 M/CYT — ¢ OECYAHO-TPABHIMHOM OGCHIIKOM BOKpYT
HrIIOQHIBTPOB Ha BCIO BHICOTY BOXOHOCHOTO COSL.

5.24 B xauectBe MarepHana OOCHNKM HDIOQIILTPOB CIEAYET MNPHMEHATh IECOK
¢ YacTHHAMH KpymnHOCTHIO 0,5-2 MM WM NecYaHO-TpaBHIHYIO (IIE€OEHOYHYIO) CMECH
¢ KpynBocthio dactn 0,5~5 MM. YcrpoiicTBo Hrmo¢miIbTpoB HEOOGXOQMMO BBHINONIHATH
B COOTBETCTBHH ¢ TpeGopaauamu npuioxenns b m CIT 45.13330.

5.25 Jlerkne ArnoMILTPOBLIC YCTAHOBKH BaKyyMHOrO BOZOMOHMKeHHA (THOB YBB,
VYB3M ¥ 1p.), 9KEKTOPHBIC HINOPUILTPOBLIE ycTanoeky (TAna DW) 1 ycTaHOBKM ¢ BaKyyM-
KOHIICHTPHYCCKHMH BoRonpHeMHNKamMHu (Tuna OBBY) cnexyer mpuMensaTh, Kak HOpaBHIO,
JIA BOAOTIOHH)KEHHA B TOPHBIX HOpoAax ¢ koadmumenrom dpunbtpanmn MeHee 2 M/CYT.

5.26 YcTaHOBKHA C 3KECKTOPHBIMH HITIOQHIBTPAMH Oy CKaeTCA HpeyCMaTpHBaTh WA
BaKyYyMHOr0 BOJONIOHIDKCHHS NpPH NOHIKCHWH YPOBHS INOA3EMHBIX BOX Ho 12M (npm
HajuiexkameM 060cHOBaHHH — 10 20 M), CUHTaA OT YPOBHS OCH HAaCOCHOM YCTAHOBKH.

5.27 YcTaHOBKM M3  BaKyyM-KOHIEHTPHYECKMX CKBOXMH C  3)KEKTOPHBHIMH
BOJIOIIOALEMHAKAME  CJIEYeT MNpedyCMaTpHMBaTh JUIA OCYIUEHHS CJIOMCTHIX  TOJII,
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IPEACTAaBICHHBIX BONOHOCHBIMA TOPH30HTAaMM, pa300INCHHBIMH CYTIMHHCTHIMH HUIM
TTIMBHCTBHIME NPOCTOAMH, B IpefieNaX ITyOHH BOXOMOHIKEHHS 10 20 M.

5.28 Ilpn DpoeKTHPOBAHHH OCYIICHUA NECYaHO-TIIMHUCTHIX MOPOJ ¢ Ko3dduuuenTom
¢uneTpanmy 10 2 M/CyT riayGHHY OTpyXKeHHs UIIodUILTPOB yCTaHOBOK THA YBB cnenyer
npexycMaTpuBaTh He Oonee 7,5M, a B mopogax ¢ Kodpduumentom QUABTpAUMH CBbImE
2 M/cyT - 8,5-9 M, cunTas OT YPOBHA OCH HACOCHOH YCTAHOBKH.

5.29 Pa3MemenHe HrioQmIbTPOB CIEAYET NPOEKTHPOBATH B BHUAC KOHTYPHBIX HIIM
JTHHEHHBIX CHCTEM.

5.30 YcTaHoBKHM BaKyyMHOIO BONOHOHM)KCHHS MNONMYCKaeTcs NpeAyCMaTpHBaTh B
Ka4gecTBEe BCIIOMOTATENLHOIO CPEACTBA MPH BCKPHITHH OTKPHITHIX BHIPaGOTOK M WA 0TOGOpa
BOJBI ¥ BO3yXa U3 CKBaXKMH, 3a0ypHBaeMBIX K3 IOJ3EMHBIX TOPHEIX BRIPaOOTOK.

5.31TIpu mpOEKTHPOBAHMM HONOGUIBTPOBEIX CHCTEM IS paGoTHl B  YCHOBHAX
OTPHIATENBHBIX TEMNEPaTyp BO3XyXa CIEAyeT NpeyCMaTPUBATh H3OMALHIO TPYGONMpPOBOJOB
M HaCOCHBIX CTaHIMif ¢ yueToM TpeGoBanwmii [14].

532TIpn  OpPOEKTHPOBaHHH  DNCKTPOCHAOMEHHA  HIVIOGHIBTPOBHIX  YCTaHOBOK
HeobxomuMo coOmonath Te e TpeGoBaHMdA, YTO M JUIS CKBRKMHHBIX HAacocoB (CM.
npuioxeHue B).

5.33 BakyymMHOe BOIZONOHI)KEHHE C IPHMCHCHNMEM BaKyyMHBIX CKBRKHH C IIOTPYXHBIMH
HacoCaMH CJeIyeT MpeXyCMaTpPUBaTh JUIA CHIDKEHHS ypOBHS MON3EMHBIX BOJA B TOPHBIX
nopozax ¢ ko3dduuuentamu ¢unprpanun 0,1-2 M/CYT ¥ JUIA MOJNHOTO MEpEeXBaTa MPUTOKa
TIOJ(3EMHBIX BOJ[ K TOPHBIM BIpaGoTKaM (MOHMKEHHA YPOBHA IMOA3EMHBIX BOX A0 BOAOYHOPa).

534 1Ipn NPOEKTHPOBAHHM BaKyyMHOrO BOJIONOHHIKEHHS CHENYyeT YYHTHIBATH
TIOBBIUICHHYIO OIaCHOCTh BBIHOCA B CKBaXHHBI H HMIIOQHIBTPHL MENKHMX YacTUIl M3
OCYINaeMBIX TOPHBIX IOPOJ H HpeIyCMaTpHBaTh BO BCEX CIIYYasX IE€CYaHO-TPaBHIHYIO
o6ChImKY GUABTPOB, YAOBJICTBOPSIOLIYIO TpeOOBaHHAM NPHIIOXKEHH B, ¢ mpAMcHEHHEM, NpH
HeoOX0MMMOCTH, KOP3UHYATEIX H KOXYXOBBIX (HIBTPOB.

5.35 QUIBTPEl CKBaXXHH B OTKPHITHIX TOPHBIX BBIPabOTKax Jyid OPENOTBpAMICHHS
YypesmMepHO GONMBLIOrO MOCTYIUICHHS BO3TyXa ClICoyeT pa3MelNaTh Ha PacCTOAHHHE OT OTKOCOB
He MeHee TONIMMHBI OCyIIaeMoro cnos. IIpH COOTBeTCTBYIOmEM OOOCHOBaHHM 3TO
PacCTosHUE MOXET OBITH COKpALIEHO.

Verhe CKBaXKMHBI OKONO BEPXHHMX YYacTKOB HangmiusTpoBeIX Tpy6 cmexyer
060pyA0BaTh IIIMHAHEIM 38MKOM M3 YIUIOTHEHHOTO CITabOIPOHMIaeMOro rpyHTa (CyriHHKa,
TJIVH) WM MOHOJIUTHBIM G€TOHHBIM BOPOTHHKOM.

5.36 Ilpu IpOEKTHPOBAaHUH BaKyyMHBIX CHCTEM Ui CO3LaHHA TPEOYEMOro MOHMKECHHA
YPOBHA TIOA3EMHEIX BOJ B ClIyuae 3ajeraHus BOHOYyNopa, GJM3KOTO K MOAOLIBE TOPHOI
BBIPabOTKH, U I HOJIHOT'O IIepexBaTa IPHTOKA MIOA3EMHEIX BOJ K COBEPIIICHHBIM II0 CTENEHH
BCKPBITHS BOJOHOCHOTO TOpPM30HTAa BHIpaGOTKaM, GWIBTPEL CleQyeT pasMelarsb
HETNIOCPEACTBEHHO Y KPOBIH BOIOYHOpaA.

IIpu He06X0MMMOCTH CHIKEHUS HALIOPOB B BOJOHOCHBIX [OPH30HTAX CJIOMCTOM TOMIIM
WM JUIA TONHOTO HX OCYINEHHS B 30HE, Npuieraromeii K BeIpaOoTKe, QIBTPHI CKBaXHHBI
cliefyeT pa3MemaTth B MpefeliaX BCeX C0eB, NOMIEKANMX OCY IEHHRIO,

5.37 CucteMbl M3 BaKyyMHBIX CKBa)XHH, O0OpYZOBAHHBIX HACOCAMH B OXHOPOIHOM
BOJOHOCHOM TOPH30HTE, CIEAYeT HpeXyCMarpuBarb NpH TpeOyeMOM CHIDKCHHWH YPOBHS
nozaseMHEIX BOA 1o 20 M. [Ipu ciiorcToM cloxeHHH ocymaeMoi ToMmH (HaMuK B Hell paga
CIIOEB BOJOBMEINAIOMMX MOPOJ, pa3oOImMEHHEIX BOJOYIOPHBIMH CJOAMH), a TaKke B
3aKpBITBIX (OrpaHHYEHHBIX HENPOHHIAEMBIMH KOHTYPAMHU) CIIOAX BOXOBMELIAIONIIMX IIOPOL,
JIOMYCKaeTcA IPUMEHAT BaKyyMHbIe CKBaXKHHBI ITyGuHo# 0 100 M 1 Gortee.
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5.38 MuBEMMaNBHEI YpOBeHb BOABI B BAaKyyMHOH CKBaXXHHE AOJDKEH OOecneuuBarh
3aTONIEHHE HACcOCa, JOCTATOYHOE JUIA €ro paboThl Ge3 cpbiBa OTKAYKH, B COOTBETCTBHH C
TpeGOBaHMAMH 3aBOKA-H3TOTOBHTENI U C YUETOM BaKyyMa HaJl AUHAMHYECCKAM YPOBHEM BOXB
B ckpaxune. Hamop B BakyyMHO#M cKBaxkHHe, NpHHUMaeMblif B IIPOSKTHOM JOKYMEHTAIMH,
JOIDKEH COOTBETCTBOBATh MAKCUMATHLHOMY HETIOHH)XEHHOMY YPOBHIO IIOA3EMHBIX BOJ.

5.39 PacdeT BaKyyMHOTO BONOIOHIKCHHA HEOOXOAMMO IPOM3BOAMTE C Y4ETOM
HEYCTaHOBMBINEHCS (MIBTpalluK BOABI IIPH IIOCTOSHHOM Hamope. IlpaTox Bo3myxa K
CKBaXXHMHEC (MIVIOQMIBTpaM) IOMyCKaeTcs OHpeNendTs no GopMyaaM YCTaHOBHBLIHCH
¢bunpTpanmy.

Jpenax

5.40 B mpoexTHOM HOKyMEHTaHM CHCTEM 3alIUTHI TOPHBIX BEIPAOOTOK OT MOA3EMHBIX
BOX CleAyeT MpeaycMaTpuBaTh NPHMEHEHHE IUIACTOBBIX, TPYOUaTBIX, TPaHIIEHHBIX
JpeHaxel ¥ MOA3EMHBIX JPEHAXHBIX BHIPabOTOK (raepeifHbIX ApeHaxeit).

5.41 IlnacToBble ApeHaXXH CleAyeT IpeAyCMaTpHBaTh B OTKPHITHIX BHIpaGOTKax Mt
npegoTBpameHus cyhdo3noHHOro BEIHOCA IpyHTa CO OHa W OOPTOB BHIPAaGOTKH H
paspyIIeHHs rOPHEIX HOPOX, KOTAa HEMb3s HJIH SKOHOMHMYECKH HellesIeco00pasHO MOIHOCTHIO
IpPENOTBPaTUTh BBICAYMBAHHWE ION3CMHBIX BOJ uepe3 OTKOCHL. IDIacToBele JpeHaXH
BLIMONHAIOT TAKKE 3a[a4y MOHIKEHHA YPOBHA MOI3EMHBIX BOJA B 30HE, MpHieralomei K
OTKpBITOM BBIpaboTKE.

IInacToBBIe JpeHaXXH MOTYT IPHMEHATHCA A JPCHAPOBAHUA BHYTPEHHHX OTBAJIOB.

HeobxomuMocTh ApeHaXxa OTBANOB H €T0 KOHCTPYKTHBHOE pellleHHe YCTaHaBIHBAIOTCS
COBMECTHO C PEIICHHEM TEXHOJIOTHM OTBAIOOOpa30BaHMSA H OpraHH3alAell TOBEPXHOCTHOTO
CTOKa, C YUETOM XapaKTepa HOpoJ B OCHOBAHHH OTBAJIOB H APYTHX MECTHBIX YCIIOBHIA.

5.42 Tpy6uateii ApeHaX CIEAyeT MpeaycMaTpHBarh NP DPOTHKEHHOH 1O (POHTY
Gopra Kaprepa (paspe3a) IMHMM BBICAYMBAaHHA UOH3eMHBIX BOJ Ha OTKOCH B
MaJIOYCTOHYHMBEIX IIOPOJIAX, 3aJIE€TAIOIHUX HaJl BOXOYIOPOM.

Tpy6uateni jApeHaxk HeoGXOXMMO Bpe3aTh B BOJOYHOPHEIC CIOHM C TEM, 9YTOOHI
TOTHOCTBIO ITEPEXBATHTh NMOTOK IOA3EMHBIX BOJ HaX BOAOYIOPOM B PacueTHOM CEYCHUH (B
IUIOCKOCTH JpEHaXa).

5.43 Tpanmeiinpie ApeHaXH (OTKPBITHIC H 3aKPHITHIE APEHAKHbIE TpaHINEH, KaHABEI,
JIOTKH) RKOMYCKaeTCS MPHMEHATh B Ka49eCTBE HAPYXKHBIX BOAOMOHH3HTENBHEIX YCTPOMCTB (B
OCHOBHOM JIMHEHHEIX) B BEPXHHX BOJOHOCHBIX TOPH30HTAX, B BHAE IIEpENOBHIX TpaHimei —
IPH BCKPBITHA MECTOPOXACHHS OTKDHITBIM CIIOCOGOM 6€3 Hapy»HBIX BOAONOHM3HTENHHBIX
yCTPOHCTB M B BHAe KaHaB Ha GepMax (uromajkax) 60proB kKapbepa (pa3pesa).

Kanasb! Ha GepMmax BHYTpH Kapbepa (pa3pesa) cleQyeT OQHOBPEMEHHO HCHONb30BATH
g c6opa M OTBOJA NOBEPXHOCTHBIX BOA. CedeHHe KaHAB HOIDKHO YIOBHRETBOPATH
TpeboBaHuAM pa3fena 8.

Boxy, cobuparomyiocs B TpaHIIESX ¥ KaHABAX, 1eIeCO00Pa3HO OTBOAUTE CAMOTEKOM 33
Opeficlbl  KaphepHOro HONA K MeCTy cOpoca pPYNHWYHEIX BOX MMM K KaphepHBIM
BOZOCOOpHMKAM 11O BHY TPHKaphEPHOI BOAOCTOYHOM CETH.

5.44 TlonzeMHBle ApeHaKHbIC BHIPAGOTKE (raNepeflHbIA JpeHaXk) NPOXOJHOrO H
HOJNYNPOXOJHOIO CEYCHAH CleNyeT NPHMEHSATH JUIS HENOCPENCTBEHHOrO APCHHPOBAHHS
OKpYXaIOllle# MX TOJIIH HOPOR HIM A BOKONOHIKEHHS B BBHINE- M HIDKEIEKAMX
BOJOHOCHBIX TOPH30HTAaX C MOMOIIBIO CKBO3HEIX COPOCHBIX CKBXKHH (CKBO3HBIX (MIIETPOB)
n 3a0ypHBaeMBIX H3 CaMHMX BHIPaGOTOK BOJOHOHH3WTEILHBIX CKBAKHH, PabOTAOLIMX Kak
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camox3IHBaiomuecs (Npu HeoOXOAMMOCTH 060PYXyeMBIX MHIUBUXY albHBIMU HACOCAMM) WK
KaK BaKyyMHEIE.

Ilpp nomsemHOM pa3spaGOTKe NONE3HBIX HCKOMAEMBIX HOMYCKAaeTCS B KauyecTBe
JPEHAXHEBIX IIpeyCMaTpHBaTh HCIONb30BaHME OCHOBHBIX TOPHBIX BHIPaGOTOK, B KOTOPBIX
JUISL 3TOFO JOJDKHBI OBITh 3alPOSKTHPOBAHE! KAHABKH HJIH JIOTKH JUIA CTOKA BOJIBL

B nonseMHBIX JpeHaXHBIX BRIpabOTKax H B OCHOBHBIX BHIPaGOTKaX, HCHOMB3YEMBIX B
Ka4yecTBE JAPEHAXHBIX, CHEAyeT NpPEeAycMaTpuBaTh XORKH MiA COOMKM €O CKBO3HBIMH
COpOCHEIMA CKBaXMHAMH (CKBO3HEIMA ¢unbTpamMd) ¥ HAMH 1% 3aypupanvs
BOZIOTIOHA3HTEIBHBIX CKBAXHH, €CIIH IIPOSKTHPYETCA HX NPHMCHEHHE.

INom3eMAble ApeHaXHBIE BHIPaOOTKH AONMYCKAeTCHs MPOEKTHPOBATh MUl 3aIMTHI Kak
HIAXTHOTO, TaK M KapbEPHOTO HOJA, NPHMEHAA HX BO BHEIHAX BOXOMOHH3HTENHHBIX
cucteMax (KONBLEBBIX, HEHNONHOKONBIEBBHIX M JMHEHHBIX) WIM pacmojaras B BHIE
CHCTEMATHYECKOTO ApeHaXa HIKE OTKPHITEIX BHIPaGOTOK HIIM B CHCTEME FOPHBIX BBIPaOOTOK
IIAXTHOTO IHOJISL.

B nom3eMHBIX HOPEHaXHBIX BHIPaOOTKAaX, B KOTOPBIX OYIOYT UPOU3BOIUTHCS
SKCILTyaTallHOHHBIE paboThl (HAaA30p 3a CKBO3HBIMH COPOCHBIMH CKBaXHHaMH, OypeHHe
BOCCTAIOMINX CKBAXHH H T. IL.), ClIeJyeT NpeyCMaTpPUBaTh CUTHAIN3ALHUIO I ONOBEIEHHAS
HaXOMAIIUXCA B HUX JIoJEH B Cifyyae aBapHM B CHCTEME BOJOOTIHBA H IPH HEOOXOAUMOCTH
TeneGOHHYIO CBA3D C AUCTIETIEPCKHM IIYHKTOM.

IIpy NpOEKTHPOBaHHMH APEHAXHBIX BBIPabOTOK HeoOxomumo coOmopars TpeGoBaHHA
CI191.13330.

HabaonaTeIbHBbIE CKBAXKHHLI

5.45Ilpy nmpoeKTHpOBaHUHM pa3MEILCHUA HaOMIOAAaTENbHBIX CKBAKHH 3a MPOIECCOM
BOJONOHIKEHHA HEOOXOAMMO  YYMTHIBaTh, 4YTO HaOMIONCHHA 3a PEXHAMOM H
XapaKTEPHCTHKAMH MOA3EMHBIX BOJ IOJDKHbI OXBAaTHIBATh BCIO TEPPHTOPMIO, Ha KOTOpO#
BO3MOXHO BJIUAHME BOMOMOHIDKEHHS B TEUEHHE BCETO PacueTHOTO CPOKa OKCILTyaTalldH
MECTOPOXKACHHS.

546 [lpn Hamuuuu B paiioHe HAOMOACHHN HECKOJNBKHX OCYIIAEMBIX BOXOHOCHBIX
TOPH30HTOB, HaOMIOAATE/IHBIE CKBaXHHBI, OTACIbHbIC NbE30OMETPH HWIH JaTYHKH YPOBHS
Heo0XOIMMO IIpeyCMaTpUBaTh BO BceX ropusoHTtax. Ilpm ycraHoBke QHIBTpa, Ibe30METpa
WIM JaT4HKa YPOBHA H3 OTMETKE KAKIOTO TOPH30HTa HEOOXOAMMO TpeXycMaTpHBaTh
pa3oGleHne TOpU30HTOB APYT OT Apyra. JloiokHa GbIth obOecreueHa BO3MOXHOCTH 0TGOpa
npo6 NOA3eMHABIX BOX Ha XMMHYECKHI aHanu3 ¢ pa3iHIHEIX II0 BEICOTE YPOBHEH BOJOHOCHBIX
TOPU3OHTOB.

5.47 HabmofaTeIbHBIE CKBAXXMHBI CIEAYCT NPEAyCMAaTpUBaTh BO BCEX PaCUETHBIX
TOYKaX, e MOHW)KCHME YPOBHA IOA3EMHBIX BOJ MpPHHMMANIOCH B KadeCTBE HCXOMHOM
BEJIMIHHBI HIIH ONPEENAIOCH PACIETOM.

HaGmognaTensHple CKBaXKMHBI ClEAyeT pasMellaTh Ha Y4YaCTKaX ¢ XapaKTepHBIMH
THAPOTEONIOTHYECKMMHE YCIIOBUAMH, YUMTHIBAaA PaCHOJIOKEHHE HCTOUHHKOB 3arpA3HEHHS
(XBOCTOXpaHHIHIN, THAPOOTBAJIOB H Ap.), MATAHHI M Pa3rpy3KH (IOBEPXHOCTHHIX BOJOTOKOB,
BOZIOEMOB H JIp.) HOA3EMHBIX BOJ.

IIpH OTHOCHTENBHO IPOCTHIX IHAPOTrEONOrHYECKUX YCIOBAAX NONYCKAeTCs pa3Melnarh
HabJronare/sHBle CKBaXHHBI IO CTBOPaM (JIy4yam).

Jlygn HaGoaTenbHEIX CKBAXAH CIeyeT Ha3HavaTh:
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NpH TIONIOro3aJIeralolMX BOAOHOCHBIX I'OPH30OHTAX — NO HAIpaBlICHHUIO MOTOKA M B
KpecT MoToKa (IIPHPOIHOro), B HalpaBNeHHM Hau(ojee BEPOATHBIX o0nacteil MHTaHUS U
COCEIHHX CHCTEM BOIOIOHMKEHHUA (BOJOCHA0XKEHUs, BOLOOTINBA);

NP4 KPyTONAJalOIMUX BOJOHOCHBIX TOPH30HTaX — IO HPOCTHPAHHIO M B KpECT
TIPOCTHPAHHS IOPH3OHTOB, B HANPABICHUH BEPOSATHBEIX MCTOYHHMKOB IHTAHHA M COCEHHX
CHCTEM BOAONIOHIKEHMS (BOJOCHAOKEH!S, BOZOOTINBA);

NPY POTSKEHHBEIX (JIMHEHHEIX) CHCTEMAX — MEPHEHANKYIAPHO OCH CHCTEMBL.

B npoekTHOH MOKyMEHTaMM KOHTYPHOH BOMONOHHM3WUTENLHONH CHCTEMBI CIEXYET
IpeNycMaTpuBaTh He MEHEe IByX JIy4deil Hab/moaTenpHbIX CKBXKHH M IIPUHAMATh HE MeHee
IBYX CKBXHH Ha JIyde, H3 KOTOPHIX OfHa — Ha KOHTYpe, a BTopast — BHE HEro B BhIOpauHoH
pacdYeTHOH TOUKeE.

IIpu GonbmmMx pa3Mepax 30HBI BIHSHHA KOHTYPHOH BOXONOHW3HMTENBHON CHCTEMBI
YHCIO CKBRKHH HA JIy4Ye B MHTEPECYIOIIEeM BOAOHOCHOM ClI0€ CHEAYET NPHHAMATE OT TPeX 10
AATH, pacnoaras NepByIo Ha KOHType.

6 BogooT/1MB M3 ropHbIX BLIPaboToK

O6une yka3zaHus

6.1 B mpoexTHOH [OKyMeHTAaUMH CHMCTEM 3allUTHl CleAyeT IpegycMaTpuBarh
YCTpPOMCTBO HACOCHBIX CTAHIMMIA JUI% OTKAYKHM BOJBI HEMOCPEICTBEHHO U3 FOPHEIX BRIPAOOTOK,
KOT'Jla HEBO3MOXKHO MJTH Hellellecoo0pa3Ho OTBECTH IOCTYIIAOINYIO B HUX BOLY CAMOTEKOM.

6.2 Ilpu mpoeKTHPOBAHUM CIEAYET Pa3iAdaTh HOPMATbHEIA H MaKCHMAJTLHBIN IIPHTOKH
K HACOCHBIM CTaHIIMAM.

HopManbHEI! NpUTOK K HACOCHBIM CTaHLUAM ClIaracTcs M3 NPHTOKA NOA3EMHEIX BOZ,
ONpefeNseMOr0 Ha OCHOBAHMH THAPOr€ONIOTHYECKHX pacdeToB, H CHCTEMAaTHYECCKH
pacxonyemoii B TOPHBIX BHIpabOTKax BOJBI Ha TEXHOJOTHYeCkMe H OBITOBBIC HYXIbI
(nBUIEmONaBIEHKE, THAPOMEXaHU3AIHIO K Ap.).

MakcuManbHBIE NPUTOK K HACOCHBIM CTAaHIHAM ONPEACIACTCS CYMMHPOBAHHEM
BeJIHYAH HOPMATBPHOTO NPHTOKA M INPUTOKA NOBEPXHOCTHBIX BOX, ONPENEIAEMOro B
COOTBETCTBHH C yKasaHHAMH paszena 8, o6pasylommxcs 3a c4eT arMOCGEpPHBIX OCAlKOB,
BBIMaJAIOMINX HEOCPEACTBCHHO Ha IUIONIaAb Kapbepa MIIH IaXTHOrO MOJ.

6.3 HacocHble craHnMH ¢ CyMMapHOH MOIMHOCTBIO palod9ero M pe3epBHHIX HACOCOB
ceeie 100 kBT cnefyeT npoekTHpoBaTh, Kak IIPaBHIIO, B G6/10Ke € 3JIEKTPONOACTaHIHIMH.

6.4 B mpoeKkTHOH NOKYMEHTAHMH ClICAyeT NpeXyCcMaTpHBaTh IJIaBHBIC, YYaCTKOBEIE H
nepekayHBalOIAe HaCOCHbIE CTAHIMH, a Ha MEPHOJ] MX CTPOUTENBCTBA — BpeMeHHBIe. Kpome
TOro, HeOOXOAMMO IpeXyCMaTpUBaTh NEPEABHKHEIE WM NIEPEHOCHBIE HACOCHBIE YCTAHOBKH
JUIA HCTIONB30BaHUA HX B NIPH3a00MHbIX B APYTHX MECTaX IO Mepe HEOOXOAMMOCTH.

6.5 Hamoprsle  TpyGompoBoj®! HODKHBI  OBITH  paccYMTaHbl Ha  HOJHYIO
HOPOH3BOJUTENBHOCTD HACOCHON CTaHITHA.

B mpenenax ropHeix BRIpaGOTOK JUIT HAaCOCHBIX CTAHIWMIA CNEAYET IpexycMaTpHBaTh,
KaKk IpaBHJIO, HE MeHee JBYX HAmOPHHIX TPyOompoBoZoB. OJMH HANOpHEIA Tpy6GONpoBOX
JOMYCKAaeTCs MpeXyCMaTpuBaTh JUIA YIACTKOBBIX HACOCHBIX CTAaHIMM, a Taloke JUIA IJIaBHOM
KaphepHOH HACOCHOH CTaHIMH B CJTy4ac BOSMOKHOCTH IIOATOIJICHHS HHXKHETO TOPH30HTA.

IIpn Hanuunu Gonee OXHOrO HANOPHOTO TPYGONPOBOA OTKAYKA HOPMATEHOTO NPUTOKA
IOIDKHA 06ecieYnBaTECA IPH OTKIOYEHHH OMHOTO U3 HUX.

6.6 PasMenieHe Ha HAOPHBIX M BCAacCHIBAIONMX TPyOORpOBOJAX 3allOpHOM apMaTypsl
JOMKHO obecneunBaTh BO3MOXHOCTb 3aMEHBI WJIM PEMOHTa MIO0O0ro M3 HACOCOB, OOPaTHEIX
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KJIaMaHoB, a TaKX€ OCHOBHOM 3alopHOH apMaTyphl ¢ 00€CIIeYCHAEM HENPEPhIBHOM OTKAUKH
HOPMAaJILHOTO IIPHTOKA H paboTHI KaXXA0ro Hacoca Ha Jo60# HanopHBIH TPYGONpPOBO.
Cxopocts BOABI BO BCacHIBAIOIIEM H HANOPHOM TPYOONpPOBOZAX, KaK MPaBHIIO, HE
JIOJDKHA NPEBBIIATH COOTBETCTBEHHO 1,5 1 3 M/c.
6.7Ilpy  DpoeKTHPOBaHWH BOJOOTIMBHEIX COOPYXCHMH CHEAyeT NPHUMEHATH
TEXHONOTHYECKHE CXEMBI M 06OpyZoBaHME, NMO3BOISIONIAE MEXAaHW3UPOBATh MOHTaXHBIE
paboThl M OYMCTKY eMKocTeH (BogocOOpHHKOB, ocBeT/MTENEH, 3yMIIPOB, KAHABOK H T. IL.).
IIpuMeuanne - IIpu npope3aHud BOJONOHH3HTENLHBIMA CKBAXXMHAMH BOJOHOCHBIX TOPH3OHTOB,

TIPHTOMHBIX IS TIMTHEBOTO BONOCHAGKEHMS, CIEfyeT IpefyCMATpHBaTh, KaK Mpaswio, pasAebHblil oT60p H
OTBeleHHE APeHaXHBIX BOA (9.2).

BoaooTauB H3 OTKPBITHIX BLIPaGoTOK

6.8 B npoekTHON NOKyMEHTamMM AOJDKHO OBITh IPEXYCMOTPEHO YCTPOMCTBO CETH
BOJIOCTOKOB U COPOCHBIX JHHHI Jnsi c6opa M OpPraHW30BAHHOIO OTBOJA NMOCTYMAIOMHAX B
BBIpaGOTKH TMOA3EMHBIX H IOBEPXHOCTHHIX BOJ[ K BOXOCOOPHHMKAM M 3ymMndaM y HacOCHEIX
cranumit. BomocToxu M cOpocHEIe JMHHHM NOMKHBI OBITH pacCYHTaHBI Ha MaKCHMAJIBHBIA
IPATOKY ¥ OTBEYATh TpeGOBaHMIM paszena 8.

6.9 'maBHEIE HAaCOCHBIE CTAHIMM (CTaHOHApHEIC WJIH IUIABYy4YHE) ¢ BOXOCOOpHMKAaMH
crelyeT pacmojnarath C y4eTOM IIOTOPH3OHTHBIX IIPHTOKOB HOA3EMHBIX BOA, INIOINA[H
Bozoc60pa MMOBEPXHOCTHBIX BOA U 00€CHEUeHH MUHUMAIBHBIX 3aTpaT Ha BOAOOTIAB.

6.10 YyacTKOBbIE HACOCHbIE CTAaHIMH (CTaOHOHApHBIE, NEPEHABIKHBIC, IUIaBy9HE) C
BOROCOOPHHKAMH, OTKa4YHBAIOINHE BOXY HEMOCPEACTBEHHO BO BHEIIHHE BOMOOTBOIALIHNE
yCcTpoicTBa WM B BOXOCGOPHUKH IIABHBIX HACOCHBIX CTAHIMH, CIeyeT MPOCKTHPOBATh ML
o6cimyKuBaHuA OTIENBHBIX YYaCTKOB Kaphepa (paspesa).

6.11 IepenBrxHble WIN [IEPEHOCHBIE HACOCHBIE YCTAHOBKH C 3yMidaMu ROIycKaercs
IpeyCMaTpPHBATh JUIL OTKaYKH BOJBI M3 OTACABHBIX H30JHPOBABHEIX YJAaCTKOB BRIPaGOTKH.

HeobxogumocTs IepekayuBalOIINX HACOCHBIX CTaHIMHA B Kapbepe (pa3spese)
yCTaHaBIMBacTcS NpH BBIOOpe OOMIEH CXeMBl KapbepHOro BONOOTIHBA H BHLINONHECHHH
COOTBETCTBYIOIHX TEXHUKO-3KOHOMHYECKHUX PACYETOB.

6.12 BMecTUMOCTh KapbepHBIX BOZOCOODHHKOB, JIUIL KOTOPBHIX IO BO3MOXHOCTH
HeoOXO0MMMO HCIONE30BaTh BEIpaGOTaHHOE MPOCTPAHCTBO, Y TNIABHOM M KaKAOH y9acTKOBOK
HAacOCHBIX CTaHUMM Jo/pKHA OBITh, KaKk NpaBHIO, paBHa 00BEMY pacdeTHOTO CTOKa C
cooTBeTCTBYIOmEH BogocGopHOM miomanu (cM. pasgen 8) 3a BeMMETOM 00BEMa BOJEL,
OTKauHBacMOfi 3a BpeMsA HaNONHEHHS BONOCOOPHMKA, €CIHM 3TO IpedyCMATPHUBAacTCA
NPOEKTHOH NOKyMEHTalHEl.

B ciyyae HEeBO3MOXHOCTH BBIOJNHEHUA 3TOTO TpeGOBAaHHUA B IPOCKTHOH NOKYMEHTAIMH
JOIDKHE! OBITH IIPeTyCMOTPEHBl HEOGXOAMMbIE MEPONPHATHS, MO3BOJNSIOLIAE BPEMEHHOE
3aTOMIEHHe HHXKHHMX PaboduMX rOpH30HTOB, H BOAOCOOPHMKH BMECTHMOCTHIO, paBHOM He
MecHee 9eM 3-4acoBOMY HOpManbHOMY NPHTOKY.

BMmectaMocTs 3ymMndoB cliefyeT DPEHAMATh HE MEHee 5-MHHYTHOM MaKCHMAabHOM
NOJa4H OJHOTO W3 HACOCOB.

B BonocGopHHKax JOMKHE! OBITH NPeyCMOTPEHB! OTCTOMHMKH JUIA OCBETJICHHA BOIbI M
BO3MOMXHOCTb UX NEPHOAWICCKOH OYHCTKH.

6.13 KapbepHbrii BOROOT/IIMB B KadyecTBE OCHOBHOTO CpEICTBA 3alUThl Kapbepa
(paspesa) pomyckaercs HpeXycMaTpHBaTh HpH coOmoaeHHm TtpeGoBaHmit 6.10-6.12 B
CICAYIOLINX CIIy4asx:
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B CKaIbHBIX H IOJYCKAIBHBIX IIOpOJax, KOrla opraHm3auus cbopa M ynaneHus
HOCTYNAIOMMUX B BLIPaOOTKY HOA3EMHBIX BOA HE BBHI3BIBACT OCIOXHECHHH NpPH IPHHATHIX
MeTOoJlaX U CHCTeMaX pa3paboTKH MECTOPOXKACHHS;

B HECKAJBHBIX MOpPOJAX B NEPHOZ CTPOUTENBCTBA MM YriyGieHuH Kapbepa (paspesa)
IIpH BEJICHMH TOpHBIX paboT C MepeJOBHIMHM TPAHIIEAMH, 3arTyOnseMbIMA HHXE FOPH30HTA
BBIpaGOTOK, PH NOABOAHOMN pa3paGoOTKe MOPOA H B APYTHX CIydasX, KOI/a 3TO HE BHI3HIBAET
OCJIO’KHEHMH VI IPUHATEIX CIOCO60B Pa3spaGoTKH MECTOPOXKIEHMI.

6.14 lIns obecnieyennss ycroMumBocTH GOpPTOB M [OHA BHIPA0OTOK B HECKABHBIX
nopofax IpH WX pa3paboTKe HIIM OCYIICHWH, MCKIIOYEHHA CY(P(PO3UOHHEIX HpPOLECCOB
CKOPOCTh CHIDKCHHMA YPOBHA BONBI B BHIpa0OTKE CNELyeT INpexycMarpuBars He Gonee
3HaYeHuH, npuBeNeHHEIX B Tabmne 1.

JUns KOHKpETHBIX YCIHOBHM CKOPOCTH CHYXKEHHA YPOBHA BOZBI B BEIPaGOTKE MOXET
ObITH OmpeneneHa YHCICHHBIM MOIEIMPOBAHHEM HIH pacyeTaMH C HCIONB30BaHHEM
HHXCHEPHO-PACYCTHHIX MPOrpaMM H IPOTPaMMHEIX KOMIUIEKCOB HCXOAA M3 YCJOBHA, YTO
CKOPOCTh TIOHV)KCHHS YPOBHS BOABI B BHIPa0OTKE AOMKHA COOTBETCTBOBATH CKOPOCTH
MOHIKSHAS YPOBHS MOA3EMHBIX BOA 32 €€ NpeAc/iaMH.

Ta6nupa 1
Kosddpuupent Jlomyckaemas CKOPOCTb, CM/CYT, CHIKEHNA B BRIPaGoTKe YPOBHA BOB! IIPH €ro
¢uIBTpaNKMK Hopox, ryGuHe OT HEeNOHIDKEHHOTO YPOBHA MOA3EMHBIX BOJI, M
M/cyT oo s 5-10 10-20 cB. 20

Jlo 2 30 25 20 15
2-10 60 40 30 25
10-20 100 70 50 40
Casime 20 120 90 60 50

6.15 Ilpn paspaGoTKe IOpPOJ CpeACTBAMM TMAPOMEXaHW3ALMH OTKAUKY IOA3EMHBIX M
MOBEPXHOCTHBIX BOJX IONHOCTBIO MM YacTHYHO JONYCKaeICs IpeJyCMaTpHBaTh
3eMJIECOCaMH, OTKAYHBAIOIIMMH Iy JIbITY.

B 3a6oe ruppoMexaHudeckodi pa3pabOTKH HpPOEKTHOM JOKyMeHTalued MOXeT
JOIyCKaThCsl TNOBBIIEHHAs (GHIbTpAlMsA IIOJ3EMHBIX BOJ dYepe3 OTKOCHL BBIPabOTKH,
crocoGCTBYyOINas paspyLIeHNIO pa3pabaThiBaeMOif TIOPOAE! ¥ He CO3JAtomias yrpo3sl oGmei
ycToHuMBOCTH GOPTOB Kaphepa (paspesa).

'6.16 Ilpy MOATOIIEHWM HIKHWX paGouMX IOPH3OHTOB (cM. 6.12), a Taioke mpH
HEBO3MOXKHOCTH O00ECICYHTh JOIYCTHUMYIO BBICOTY BCaCHIBAHHS HAcOCOB IIPH  HX
CTAaUMOHApHON yCTAaHOBKE IVIaBHBIE M YYacCTKOBBIE HACOCHBIC CTAaHIMH CleAyeT
MpeayCcMaTpHBaTh [UIABYIHMH.

6.17 Yucno paGouux HacCOCOB Ha IVIABHBIX M YYAaCTKOBBIX HACOCHBIX CTAHIIUAX CIIEAyeT
ONpelIcATh B COOTBETCTBUM ¢ TpeGopanmsamu [18]. Hacockl rnaBHEIX (MJIH y9acTKOBBIX)
HACOCHBIX CTAaHUHMIH IOJDKHBI MMETh ONMHAKOBBIM Hanop. IIpH OTKauke MaKCUMAJIBHBIX
TIPHTOKOB JOJDKHA ITpeyCMATpUBATHCH HelpephiBHAs paboTa Becex pabodux HaCOCOB.

Yucno paGounx HAcOCOB Ha HEPEHBHXKHBIX, NEPEHOCHBIX H BPEMEHHBIX HACOCHBIX
CTaHIMAX CeAyeT MPHHAMATh M3 PacycTa HeNPEPLIBHOM OTKa9KH HOPMAJILHOTO IPATOKA.

6.18Ilpn namnexxameM OGOCHOBAHMH JOIYCKAaeTcs HpeAYCMAarTphBaTh cOpoOC
OCBETJICHHON BOIBL B MOA3EMHYIO JPEHAXHYIO CHCTEMY HUIH B BOJONOIJIOMAIOMKE CNOM C
ydeToM TpeGoBaHHif pasnena 9.
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C6poc nHOIKEH HPOM3BOAUTHCA 4YEPe3 CKBAXHHBI, WHCIO KOTOPHIX OIpEAeNAeTCs
pacydeToM, IpH 3TOM pe3epBHBIE COpOCHBIE CKBaXMHEBI JO/DKHBI COCTaBIATH 25 % obmero
9HCIa, HO HE MEHee OOHOM CKBaXKMHEL

C6poc xapeepHBIX BOA B IIOA3EMHYIO APEHAKHYIO CHCTEMY HOJDKECH PeryJHpoBaThCA H
COOTBETCTBOBAaTH MPOH3BOAMTENBHOCTH NOA3EMHOM HACOCHO! CTaHLMH.

6.19 Ilpr mPOEXTHPOBAaHWM HACOCHBIX CTaHNHH B OTKPHITHIX I'OPHBEIX BBIpabOTKax
Heobxomumo cobmozare TpeGopamms CI132.13330 B wacTH umMcna pe3epBHBIX HAcOCOB,
IIMPYHEI INIPOXOAOB MEXAY BHICTYNAOIMMMH YacTAMH HACcOCOB, TPyOONpoBOoB H
IBHTaTeNel, YKIaZkiH BCACHIBAIOIMX TPYOOHPOBOMOB, pasMEpPOB MALIHHHOrO 3ala H
MOHT&XHBIX IUIOINAOK, rabapHTOB NOXBEMHO-TPAHCIIOPTHOTO 060pYROBaHMA.

Boaoorans n3 nox3eMHBIX BHIpaGoToK

6.20 CxeMy cTauHOHapHEIX BOJOOT/IHMBHEIX YCTAHOBOK HEOOXONMMO NpPHHMMATH B
3aBHCHMOCTH OT OJHOBPEMEHHO JEHCTBYIOIMX IIPHTOYHBIX TOPH3OHTOB, IMIyOMHBI HX
3aJieraHds, pa3sMepa INAXTHOTO (KaphepHOro) IIONsA, BEIHYHHBI MPHTOKOB IOA3EMHBIX,
TEXHOJIOTHYECKUX H IIOBEPXHOCTHBIX BOJ.

6.21 I'naBHble HACOCHBIC CTaHIMH ClEAyeT DACIOJNaraTh y CTBOJIOB ¢ HauGonee
HM3KHMH OTMETKaMH OKOJIOCTBOJILHBIX JIBOPOB.

ITpwu 60MBmOit MPOTHKEHHOCTH TOPHBIX BHIPA0OTOK M KOTZia HEOOXOAMMO 10 YCIOBHAM
BOJOOTBOAA NOHYCKAeTCs HOMOJHHTENHHO HPERYCMATPUBATH YJAaCTKOBLIE CTalHOHAPHEIC
HacOCHBIC CTaHIIHH.

6.22 B moa3eMHBIX HACOCHBIX CTaHIMAX YHCHO paboumMx HACOCOB H HX obImee YMCIO C
YJYETOM DPE3ePBHBIX M HAaXOIAIMXCA B PEMOHTE, HEOOXOIMMO ONMpeneNiaTh HCXOIi W3
HOPMAaJILHOT'O IIPHTOKA U B COOTBETCTBUH C TpeGoBanmsamu [19] u [20].

OTkauky MAaKCHMalbHOrO NPHTOKA CHIEHYeT TNpexyCMaTpHBaTh C  Y4eTOM
peryinpoBaHus cOpoca KapbepHbIX BOJ B IOA3EMHYIO JIPEHAMXHYIO cHcTeMY (cM. 6.18).

6.23maBHBle M  YYaCTKOBbIE HACOCHBIE CTaHIMM CIEXYeT IPOSKTHPOBATh
HesarmyOleHHOro THmIa (KOpIyca HaCOCOB PpACIONAraloTCs BhIlE YPOBHA BOOBI B
BOIOCOOpHHKE) ¢ OOpaTHBIMH KJallaHaMH Ha BCAchIBAIOIMMX TPYGOIpOBOJaX IpH HX
muamerpe 1o 200 MM, C YCTAaHOBKOM BaKyyM-HacOCOB HJIM TOAKAYMBAIOLIMX HACOCOB U
3arTyGneHHoro THma (KOpIyca HAaCOCOB pAcmojiaraloTcs HIDKE YPOBHS BOIBI B
BotocbopHuKe) — mpH guamerpe cBbmie 200 MM. Ilpn 3toM 3arimyOnenHele HacOCHBIE
CTaHUUM ClefyeT IpeXycMaTpHBaTh, KakK IIPaBujio, B ClabOTPEIMHOBATHIX CKAJbHBIX
TOpOJax NPH Npezene NPOYHOCTH HA OZHOOCHOE CXAarHe B BOAOHACHIIIEHHOM COCTOAHHH
cebime 80 MITa 1 npuTokax cabime 1000 m*/u.

6.24 Ilpn MpOCKTHPOBAHHM HACOCHBIX CTAHIMI M 3JIEKTPOINONCTAHIMH B BOJOHOCHBIX
mopofiax Heo6X0AUMO NpeZyCMAaTpHBATh APEHAX HIH THAPOM3ONALMIO M TaMIIOHAK
OKPYXaIOLIUX IIOPOX.

6.25B xamepax 3arnyGneHHBIX HAacOCHBIX CTaHIHUH HEOOXOOWMMO IIpEeXyCMAaTpPHBAaTh
pasfeNbHBIE KaHAbl, MEPEKPHITHIE CHEMHBIMH IIUTaMH, UL NPOKIaIKH TpyOonmpoBomoB H
Kabeeil, IPUAMKY H HACOCH! MU OTKAaYK¥ BOJ KaleXa, a Takxke BOJ IPH aBapHsiX BHYTPH
HACOCHBIX CTAHIHIA.

6.26 ITon xameph! He3arayGneHHON HACOCHON CTAHLUMH CeAyeT NPHHUMATL He MEHee
4em Ha 0,5 M BBILIE YPOBHSA FONIOBKH PENBCOB B OKOJIOCTBOJILHOM ABOPE.

6.27 Ilpu umcine Hacocos cBeime 10 HomyckaeTcs yCTaHaBIHBAaTh JBa SIEKTPUYECKUX
KpaHa Juid TPaHCTOPTHPOBAHHMA M MOHTaXa OGODY/NOBaHWSA, IPU STOM JOCTABKY
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06opyIoBaHMA B HACOCHYIO CJIEIyeT OCYILIECTBIAThH C ABYX HPOTHBOIONOXHBIX CTOPOH
KaMEepHL.

6.28 BonozabopHrie KONOANDI HOMYCKAIOTCA HHAMBAAYANbHBIE U KXJOTO HAcoca M
TpyHIIOBHIE.

Ilpn uMcne HAacOCHBIX arperaroB B HAcOCHOM CTAaHIMM CBHIIE Tpex obmiee HHUCIIOo
KOJIOZATEB HOMKHO OBITH HE MEHee BYX.

6.29TIpu ompemeneHMH BMECTUMOCTH BOXOCGOPHMKOB  CIEAYeT YYUTHIBATh
BMECTHMOCTE IIPEYCMOTPEHHBIX B IIPOEKTE APEHAKHBIX BHIPabOTOK, BpEMEHHOE 3aN0THEHHE
KOTOPBIX BOZOH HE BBI3OBET HOATOILICHHS OCHOBHBLIX BEIpaboTok. CyMMapHasi BMECTHMOCTE
BOROCOOPHHKOB JOJDKHA COOTBETCTBOBAaTh TpPeOOBAHMAM HOPMATHBHEIX JOKYMEHTOB,
yka3aHHbIX B 6.22 1 CIT 91.13330.

6.30 ITpn 3HAYMTENHLHBIX NPHTOKAX BOJBI (CBBIE 5 THIC. M/49) B KAauecTBE OCHOBHOM
€MKOCTH BOJOCGOPHHKOB IOMYCKAeTCA HCIONB30BATh CICMANbHEIC BHIPaOOTKH, KOTOPHIE
CliefyeT NPOBONWTL MAapajiefibHO OCHOBHBIM TODHBIM BhIpaboTkaM Ha Gojiee HH3KHX
orMeTKax. Kak mpasmino, Kposis BEpaGoTKH-BOAOCGOpHNKA JOTDKHA OBITH Ha YPOBHE NOYBE!
OCHOBHOH BBIPaGOTKH. VIIOHBI BHIpabOTOX HEOOXONUMO BHIOHpATh C TaKAM PACcUeTOM,
grobbi Boja Mo cOojfikaM MOrJia NOCTYNAarh HAa IVIABHBIC OTKATOYHBIE BHIPAOOTKH TONBLKO
HOCJIE 3aTOIUICHASA BCEX BOXOCOOPHHKOB.

B MecTax conpsukeHHS BHIPaGOTKH-BOZOCOOPHHKA C KOJUIEKTOPOM HACOCHOH CTaHIMH
CIERYET COOPYXaTh IIIYXyI0 FepMETHUYECKYIO MEPEMBIYKY C BOAONPONYCKHBIMH TpyOaMu M
PETYIHMpPYIOIUMHA 3aBHKKAMH.

6.31 Bce BBIXOABI W3 HACOCHBIX CTaHIWH B OKOJIOCTBOJBHEIA [BOp ClEAyer
npeycMaTpUBaTh ¢ repMeTHYECKHMH IBEpSAMH, PAcCIMTAHHEIMH Ha JaBieHue 0,1 Mlla
(1 kre/em).

6.32 JIna NMOA3EMHBIX HACOCHBIX CTAaHIMH IPH HEArpecCHBHO# BOAe B NpPOEKTHON
JOKYMEHTAIMH ClIeNyeT IpeXycMaTpUBaTh OOBIMHbIE HEHTPOOEKHEIE Hacoch!. IIpy Hamumu
NOM3eMHBIX KHCIOTHHX Box (pH <S5) cmenmyer mpemycMmarpuBaTh YCTaHOBKY HACOCOB,
apMarypbl, TpyOONpOBOJOB H  ammapaTypbl AaBTOMaTHYECKOTO  YIpPaBIeHHA M3
KHCJIOTOCTOMKHX MaTepHAIOB.

6.33 Kaxxpili Hacoc BPEMEHHBIX M CTAl[HOHAPHBIX HACOCHBIX CTaHIHMI JOJDKEH UMETH
OTHENBHEIA BcachBaommii TpyGompoBon M HoMkeH OBITE CHaGXKEH COOTBETCTBYIOLIBMHU
M3MEPHTELHbIME NpHOOopaMu (MaHOMETPOM, BaKyyMMETPOM) LIS onpeeNeHrs AaBlIeHUS BO
BCaCHIBAIOIIEM H HAIIOPHOM HaTpyGKax.

6.34 Hanopusle TpyGonpoBoAbI clieayeT paclojiaraTb, Kak IpaBHIO, B CTBOIE,
000pyOBaHHOM KJIETEBHIM NIOXLEMHHKOM HITH HMEIOMEM JIECTHUYHOE OTHENCHHE,

3anpemaercs MpoKJIagKa B CTBOJAX HAMOPHBEIX TPYGONPOBOXOB IPOTHB TOPUEBEIX
CTOPOH KJIETH.

Tlpu urcie HanopHBIX TPYOOHMpPOBOLOB CBHIME HeThIpex (mMamerpoM cabime 300 Mm)
HX CJIeTyeT NPOKIaAbIBaTh B CIICHMAILHBIX TPYOHO-KabeNBHBIX BEIPabOTKaX.

6.35 J{n4 rameHus rEApaBINYECKHX YAapOB Ha HANIOPHBIX TPyOompoBogax HEOGXOMMMO
npexycMaTpHBaTh YCTAHOBKY 0OpaTHBIX KIIallaHOB HITH JPYTHX 3alHTHAIX yCTPOUCTB.

PacyeT 1o nmpoYHOCTH CTEHOK TPYGOIPOBOAOB ¥ METAUIOKOHCTPYKIHH OIOp CIEdyeT
IPOU3BOMHTE (C YUETOM BO3MOXKHOTO THPaBIHMIECKOro yaapa) Ha ABYKDATHYIO BEIHYMHY
THAPOCTaTHYECKOrO HALOpa.

Hanoprsie TpyGonpoBozs! B nipedenax HaCOCHOH B TPyOHOro xojka — 10 crBosia (Mmm
TPyOHOTO BOCCTAIOIUEro) ClCAYeT 3aKpeIaTh Ha CHEUUAILHBIX OIOpax, CHOCOGHBIX
OpEeNOTBPATHTH CMELIeHNe B 00pyIIeHHe TPy NPH BOSHHKHOBEHHH TMPABINYECKOro yaapa.
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6.36 Ilpu pasmeleEHH HAcCOCHOH CTAaHIMM HA NiryOuHe cBhlne 200 M OT TOBEPXHOCTH
3¢MJIM Ha HamoOpHBIX TpyGompoBojax HEOOXOAMMO MpeIyCMAaTPHBATh TEMICPATYpHBIC
KOMIIeHcaTopsl. Bepxauii KOMIIEHCATOp CIEAyeT NpelycMaTpHBaTh Ha ITyOuHe Gonee 20 M
OT NOBEPXHOCTH.

6.37 3ymndossle HACOCHBIE CTAHIMH JOJDKHBI OBITE 0GOpPYNOBaHB! ABYMS HACOCHBIMH
arperaramMH — paGouHM M pe3epBHBIM.

6.38 Ilpu mpoeKTHPOBaHHH KaMep ¥ BOXOCOOPHUKOB BPEMEHHBIX HACOCHEIX CTaHUMH
crnefyer cobmonate Te ke TpeGoBaHMS, YTO M NpPH IPOSKTHPOBAHHM COOTBETCTBYIOLIMX
KaMep CTallMOHAPHBIX BOXOOTIHBHBIX KOMILIEKCOB.

6.39 BpeMennble HaCOCHBIE CTaHIMM Ui CTPOMTENHCTBA OKOJIOCTBONBHBIX JBOPOB H
I7aBHEIX OTKATOYHBIX BHIPaGOTOK CJEIyeT COOpyXXaTh BONM3M CTBOJIOB B BHIpaboTKaXx,
IPOXOJAIIMX B HALPaBJIEHAH OCHOBHEIX IIOJ3EMHBIX BOJIOTOKOB.

BpeMcHHBIE  HAacOCHBIE CTaHNIMM  CleXyeT IPOCKTHpOBaTh, KaK  MPaBHIO,
He3aryOneHHOro THIIA.

6.40 I'lpn mpoxo/ike WIAXTHOrO CTBONA CJELyeT NpedyCcMaTpHBAaTh BOJOOTIHE M3 HEro
TOJIBECHBIM HAcOCOM, a npH HeoOxomuMmocTH (nMpH InyOmHE cTBONa cBeime 250 M) —
YCTPOMCTBO NEPeKaYNBAIOIX HACOCHBIX CTaHIMIA.

6.41 IlpuTOK MMOA3EMHBIX BOJ K CTBOJY, HE 3aKpEIUIEHHOMY IIOCTOSHHOM Kpembio, IpH
OTCYTCTBUM HapyXHO# BOIONOHH3HTENBHOM CHCTEMBI H HPOTHBOGMILTPANHOHHBIX
YCTPOUCTB CIEHYET ONpPENE/IATL U3 YC/IOBHS IOHKKEHHUsS YPOBHS ITOA3EMHBIX BOA Y CTEHKH
BBIPaGOTKH Ha BCIO MOIMHOCTH KaXIOTO POPE3aEMOro CTBOJIOM BOJOHOCHOTO CIIOS.

6.42 IlomyckaeMBbIit TIPUTOK MOA3EMHBIX BOX B 3a00i CTBOJIOB ClieAyeT IPUHHMATH 1A
TPHHATOrO CII0co6a NPOXOAKY B COOTBETCTBHH ¢ TpeboBanmamu CIT 69.13330.

6.43[Ipn  NpOEKTHPOBAHWM  BHEIMHEH  BONONOHMHTENBEHON  CHCTEMBI WM
NPOTHBOQHIBTPAIIHOHHOH 3aBECHI CIEHYET YUHTHIBATH, YTO OCTATOYHBIH MPHTOK B 3aboi
CTBOJIa, KaK IPaBHJIO, He NOMKEH IpeBHIIATH § M/4 B COOTBETCTBHH C TpeGoBaHHAMHA
CI191.13330.

6.44 B mpoekTHOM JOKYMEHTAMM HOJDKHBI OBITH NPEXYCMOTPECHBH! YJIABJIHBAIOIIHE
ycTpoiicTa Juin c6opa MOA3EMHBIX BOJ, MOCTYIAIOLTHX Yepe3 CTEHKH CTBOJIA, ¥ OTBOIA MX K
symidam.

6.45 IlepexaynBaromupe HACOCHBIE CTaHIMH CNEHYeT MPEAYCMATPUBATH C YyH4ETOM MX
HCIIONIb30BaHHA, KaK NPH COOPYXEHHHM CTBOJIOB, Tak M B IIOCICHYIOHIHE NEPHOABI
CTPOUTEILCTBA, a IPH HEOOXOAMMOCTH — ¥ SKCIUTyaTallMH TOPHOTO MpeANPUATHA.

IIpn onpenencHMn pa3sMepoB Kamep NEPEeKaYMBAIOMMX HACOCHBIX CTAHIMI B CTBOJIAX
rayomHoi ceemie 600 M cenyeT yYuTHBaTL pa3MelieHHe 3anaca CHIOBBIX B KOHTPOJBHBIX
kabeneit, obecnieunBatomux paboTy MOABECHOTO HAcCOCA,

Bonoc60pHHK NepeKkauuBalOMUX HACOCHBIX CTaHUMil CleyeT OTACHATh OT KaMepbl
xKene306eTOHHO NepeMBIMKOM H Pa3felATh IEPEropoIKOi Ha BA 0TCEKA.

6.46 Ilepexaunpatomue HACOCHBIE CTAHHWH B CTBOJaX HEOOXOAMMO NpEXyCMaTPHBATH
HE3aBHCHMO OT CH0c00a WX HPOXOJKM; HX UHCIIO, CPOK CNYKOBI, pacCTOAHHE MEXAY HEUMH
creflyeT ONpeNeNiATh HCXOAd M3 CXEMEl BOJOOTIHBA (MOCTOSHHOrO HIIM BpPEMCHHOTIO),
TTyOHHBI CTBOMA U NPHHATOT0 HACOCHOTO 060pYIOBAHHA.

6.47 Ilpu npoexTHPOBAHWH HOA3EMHBIX HACOCHBIX CTaHIHH KPOME HACTOSIIErO CBOAA
npaBui 1 npasun 6esonacaocta (cM. 6.22) cneayer coGmoaats TpeGosanus CIT 91.13330.
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An'roua'rmauun, AMcHneTYepH3allNA, CHTHAIN3AlMSA, CBA3b

6.48 Ilpu NpoeKTHPOBaHWH aBTOMATH3ALMM, JUCTIETICpU3allHH, CHTHAIH3AKH U CBA3H
IOCTOAHHBIX M BpPEMEHHBIX HACOCHBIX CTaHIMA MU BOZOOTNIMBA M3 IIOBEPXHOCTHBIX H
HOJ3EMHEIX TOPHBIX BbIpaboTok, Heo6xoaumo cobmonate TpeGosanms [18], [19], [20], ¢
yuetom TpeGoBanuit [21] u [22].

Ha HacoCHBIX CTaRIMAX HEOGXOAMMO HpeLycMaTpHBaTh aBTOMAaTHYECKOE BKIIOYEHHE H
OTKIIOYEHHE HACOCHBIX arperaToB B 3aBHCHMOCTH OT YPOBHS BOABI B BOJOCCOpPHHKE HIH
3ymIde, aBTOMaTHIECKOE BKIIFOUCHHE PE3EPBHOTO HACOCHOTO arperara Ipy BBIXOJE U3 CTPOs
mo6oro 13 pabodHX HaCOCOB.

6.49 [Ipu npOEeKTHPOBaHHY ABTOMATH3ALMK CIEAyeT, KaK NPaBHIIO, HCIOIB30BATh
KOMIUIEKTHI alapaTyphl, CEpHIHO BBITYCKaeMble NPOMBIIIIEHHOCTBIO.

Jlns aBTOMaTH3HPOBAHHEIX HACOCHBIX CTaHIMI HEO6XOMMMO TpEHyCMAaTpHBaTh TakKKe
IycK, OCTaHOBKY ¥ KOHTPOJIb paGOThI HACOCHBIX arperaToB M3 AHcIeTYepcKux myHkros ([I1),
pacronaracMblX, Kak IIpaBHJIO, Ha IIOBEPXHOCTH, M IpeaycMarTpHBaTh nepeniady ma JIII
CHUTHAIOB 00 aBapHiX.

TlpoexThl  mucHeTyepH3alid CHEAYST BLUIONHATH C YYCTOM  BO3MOXKHOIO
HCIONB30BaHUA  TeleHM3MepeHHM  OCHOBHBIX  mapaMeTpoB  (pacxolia,  Hamopa),
XapaKTepH3yIoIMX paboTy BOLOOTIIHBA B IIETIOM.

Jns Bcex BOXOOTIHMBHBIX YCTAHOBOK HE3aBHCHMO OT HX aBTOMATH3ALMHM CIEAYET
TIpeyCMaTpHBaTh IIOCTHL MECTHOTO YIIPAaBJICHAS JUIL NPOBEACHMUS PEMOHTHBIX M HANAJOTHBIX
paboTt.

6.50 ITuTaHMe CUTHAJILHBIX YCTPOHCTB M CBA3M CleAyeT APeRyCMaTpHBaTb OT ABYX
HE3aBHCHMBIX HCTOYHUKOB SHEPIHH.

uexTpocHabkenue, 31eKTPoobopy0BaHHAe, OCBEIEHHE

6.51 IlpoexTrpoBaHKE NIEKTPOCHAGKECHUA, OCBEMIEHHS, BEIOOP 3MEKTPOOGOPYXOBAHHA
HACOCHBIX CTAHIMH JUIA BOJOOTJIHBA M3 HOBEPXHOCTHBIX M MOJ3EMHBIX FOPHBIX BBHIPaGOTOK
ClIeXyeT BRIIOJHATH B COOTBETCTBHH ¢ TpebGopanusmu 18], [19], [20] r ¢ yuerom [21] u [22],
a TakKe MEPCIIEKTUBHOIO Pa3sBHTHs TOPHOTO MPEATIPHATHS He MeHee ueM Ha Ommxaiimmie 10 ner.

6.52 DnexrpocHabxeHNe CEAYET MPOSKTHPOBATh B COOTBETCTBHM C KilaccHpuKarueit
3JIEKTPONIPAEMHHMKOB IO KaTEropHH 00eceYeHHs Hale)XHOCTH THTaHHSA:

IJIaBHbIC HaCOCHEBIEC CcTaHIMH — | KaTeropus;

YYacTKOBEIC HACOCHBIC CTaHIMH H NEPEABHMKHBIC HACOCHHIC YCTAHOBKH C IIPHTOKOM
capmme 50 m*/q — 1 KaTeropus;

70 %e, 10 50 M’/u — 11l KaTeropns;

symndosrie HacocHsIe cTaHmuy — II kareropus;

BpEMEHHEIC HaCOCHBIE CTaHIMH — I kareropus;

OCBeIIeHNE ApeHaKHBIX BeIpaGoTok — III xaTeropus.

ITnranne nojxcTaHIMK IPH IIABHON HACOCHOM CTaHIIMK HeoGXOAMMO TIpeNyCMaTpHBaTh
He MeHee 4eM mno gByM ¢mpmepam. Ilpu OTKIIOYEHHM OZHOTO H3 MHTAIOMMX (HAEPOB
ocTaromuecs IoDKHEI obecneanBaTh paGoTy HACOCOB NPH OTKAYKE MAKCHMAJIBHOTO IIPHTOKA.

7 IIpoTHBOodRALTPANMOHHBIE 3aBEChI

O6mue ykazaaus

7.1B cmcreMax 3amiTHI TOPHBIX BBHIPaGOTOK OT HOA3EMHBIX BOX CIELyeT
npeycMaTpHBaTh NpoTHBOGIIETpanmonHble 3aeck (IIO3): Tpanmeiinie, cBaifHbIE, TOHKHE
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INeNeBRIe, 3aBeChl BHINOIHACMBIC METOZIOM CTPYHHOM LIEMEHTAlHH IPYHTOB, HHBEKIHOHHbIE,
JIBONOPOAHEIE, LITYHTOBRIE, 3aBECH! YCTPaHBAaEMbIE OTKPHITHIM CIIOCOOOM.

I1®3 moppazpensioTca 1Mo TUIMy, coco0y YCTPOUCTBA M MaTepHaly, ¢ 3aMelmieHHeM
rpyHTa Win 6e3 3aMemeHus.

[1Q3, ycTpauBaeMble OTKPHITEIM CIIOCOGOM (HalpuMep, B HACHIDIX JaMO 0GBaIOBaHAA)
cnexyer npoekTuposats cornacHo CIT 39.13330.

Bo3MoxHO ycTpoHicTBO KOMOMHHMpPOBAHHBIX 3aBEC, KaK IO THILy, TaK M MO cHocoly
yCTpOHCTBa M MaTepHaiaM.

Ilpu npoexktHpoBaHmM M ycTpodictBe IID3 cnemyer cobmonars TpeGoBaHMA
Hacrogmero csoza npasui, CIT23.13330, CIT 45.13330, CIT 69.13330 u [16].

7.2Beibop THHAa H MapaMeTPOB NPOTHBOGHIBTPANMOHHON 3aBECHl  CIEHYET
IIPOM3BOAUTG MCXOMAA M3 HH)XCHEPHO-TCOJOTHYESCKMX H TI'HAPOreONOTHYECKAX YCHOBHH B
paiioHe 3alINIIAaEMOro OT MOA3EMHBIX BOJ 00BEKTa, pe3yIbTaToB (PHILTPALIHOHHBIX PACUETOR
(uccnenoBaHmii) ¥ IpH HEOOXOIMMOCTH — PacueTOB Ha CHIIOBEIE BO3ACHCTBHSL.

7.3 3aBechl, Kak MpPaBHIO, ROLKHBI IONHOCTBHIO IpOpe3arh BOAOHOCHBIE IOPOABI H
3aryOnAThCA B BONOYIIOPHEIE MIOPOABI Ha IIyOHHY, OLPEAEIIEMYIO XapaKTepoM KOHTaKTHOH
30HE], COCTOSHHEM BOZOYIIOPHBIX IOPOJ H JACHCTBYIOIIMM HAOPOM Ha 3aBECY, HO HE MeHee
9eM Ha 1 M Ipy XOpOIIO BBIPaXXEHHO rpaHHIIe CIOEB.

IpuMeHeHre HECOBEPIICHHBIX (HE JOXOIANIMX N0 BONOYNOpa) 3aBeC JOJKHO OBITH
060CcHOBaHO GHABTPALMOHHEIMH M TEXHHKO-3KOHOMHYESCKHMH PacdeTaMH.

7.41lpn  NpOeKTHPOBAaHWM  NPOTHBOOMIBTPAHOHHBIX  3aBeC  HEOOXOAMMO
060CHOBBIBaTh pacyeTaMH (HUIBTPAIHOHHYIO YCTOAYMBOCTH 3aBEChl, €€ COXPaHHOCTb
(IpoYHOCTD) HA IPOTSHKCHMH BCETO MPOCKTHOrO CpoKa CIyxOb H yCTOMYHMBOCTH
BOCIPHHAMAIOMIEr0 HATIOP Ha 3aBECY MACCHBA FOPHBIX MOPOJ.

7.5 ITpuToKM MOA3EMHBIX BOJ 4Yepes 3aBecy, JOBEACHHYIO A0 BOJOYIOpA, AOMYCKaeTCs
ompenenaTb no ¢GopMynaM HPHIOKEHHS A HCXONd M3 BEIMYMHBI MEpEmnaja Hamopa ¢
BEpPXOBO M HU30BOH CTOPOH HPOTHBOGHIBTPALHOHHON 3aBecHl Hs, M, ONpeNeNseMOoro Io
dopmyae

H, =i, ®

TJ¢€ /s — TOJIIHHA TPOTHBOQMIBTPAIMOHHOM 3aBECH, M;
I, — jomyckaeMBIif IrpajMeHT Hamopa Ha 3aBecy, ONpejeiseMbIf, Kak IpaBWIO, IO
9KCTEPUMEHTANEHEIM JAaHHEIM.

IMpy CHOXHEIX THAPOTEONIOTHYECKAX YCIOBHAX IUIOMIANKH CTPOHTEIBLCTBA MIH
CNIOXHBIX OYepTaHMAX BHIPabOTOK mapaMeTpsl GWILTPAMOHHOTO IOTOKa CHEXyeT
ONpeNENATs METOXOM YHCICHHOTO MOJETUPOBAaHHS, PaCYCTaMH C IPUMEHEHAEM HHXKECHEPHO-
PacyeTHRBIX NPOrpaMM M MPOrPaMMHEBIX KOMILIEKCOB MM SKCHEPUMEHTANILHBIM Iy TEM.

®unbTpallMOHHBIE pacieThl 3aBeC CJCAyeT YTOYHATh IO JAHHBIM  ONBITHO-
IIPOM3BOJICTBEHHBIX pabor (cM. 4.6).

B npoexTHO# JOKyMEHTaNMM CHERyeT NpeAycMaTpHBAaTh IpHEM IIOA3EMHBIX BOJ,
bunsTpyomuxcs yepes 3aBecy, BHYTPHKapbEPHEIMHA (BHYTPHIIAXTHBIMH)
BOJIOIIOHH3HUTENEHBIMA YCTPOHCTBAMH B BOXOCTOKAMH.

7.6 Ina nHabmoneHu# 3a mepenanoM Hamopa Ha 3aBece (3a YPOBHAMH NOA3EMHBIX BOX)
B TPOCKTHOH JOKYMEHTAallMH CleQyeT MpeXyCMaTpUBAaTh YCTPOMCTBO Nbe30METPHIECKHX
CKBa)kMH C OOEHX CTOPOH 3aBeChl H HpPOTrpaMMYy MOHHTOPHHIAa 3a YPOBHSMM C Y4YETOM
pa3paboTku kapsepa (paspesa) no stanaM (cM. 4.14, 7.25). ITo pesynsraTaM HaGmozfenuii, B
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ciyuyae HEOOXOAMMOCTH, KOPPEKTHPYIOTCS IPOTHBOQUILTPALMOHHLIE MEPOIPHATHS
CHCIYIOIIEro 3Tana, B TOM YHCIIE IO IpHeMy GUABTPYIOMHXCS Yepe3 3aBeCy MOA3EMHBIX BOJ.

7.7 Tpanmeiinble, cBaliHble, TOHKHe meneBble 11M3, 3aBeckl, BRITOIHAEMBIE METOXOM
CTPY#HOH LEMEHTalli¥ TPYHTOB, CIEAYET NPOEKTUPOBATh B BUAE KOHTYPHEIX M JIMHEHHEBIX
CXeM J11 3allUTE], KaK PaBHIO, OTKPHITEIX BEIPaGOTOK OT MPHUTOKA MOA3EMHLIX BOLI.

Marepnan Ui 3alONHEHHs MEPEYMCIEHHBIX BBIE THIIOB 3aBeC CleAyeT BHIGHpaTh
IYTEM TEXHHKO-3KOHOMHYECKOrO CONOCTaBJICHMA, YYHTHIBAs IPH 3TOM BEIMYMHY Hamopa
MOM3EMHBIX BOJ, CPOK paboThl 3aBeCH! H XapaKTEPUCTHKH BMEIIAIOMIET0 €€ I'PYHTOBOTO
MaccHuBa.

B moGoMm ciy4ae 3aBechl 3THX THIIOB, Ha3HayacMble B IIPOEKTHOM JOKYMEHTAIWH,
JOIDKHEI OBITh CILTOIIHBIMH 1O GPOHTY, a TakoKe o riryCuHe.

Jis obecmeueHHs CIUIOITHOCTH 3aBECHl IT0 DIIyOMHE IOIyCKaeTcs ee YCTpOUCTBO
nepeMeHHON TIyOuHb! (OGBHIMHO CTYNEHYAaTo), MOBTOPSA KOHTYpP BOJOYIOPHOTO CNIOS, B
KOTODBII OCyIIeCTBIgeTCS 3araybneHue.

Tpanmeifnbie 3aBechl

7.8 TpaHieliHble CeKIHOHHEIE M HENpephIBHBIE 3aBECHl, BBINONHAEMBIE CIOCOGOM
«CT€HAa B TPyHTE» IIOA 3aUTON THUKCOTPONHOrO TIIMHHCTOIO pacTBOpa, CIEAYeT
IPOEKTHPOBATh B HECKAIHHBIX TOPHBIX Iopodax 6e3 KpyNHOOGIOMOYHBIX BIIIOYEHHH
ryOUHOH, oIpesenseMoil BO3MOXKHOCTSAMH NPUMEHSEMbIX 3eMIICPOMHBIX MEXaHH3MOB H
obopynoBanusa. B xadecTBe 3amOJHHTENA TpaHIUEHM NPUMEHSMIOTCA TBepaectomue (6eToH,
IIMHOLIEMEHTHBI  pacTBOp) M HETBEpACIOMIHE MarepHalnbl (TJIMHBL, CYTJIMHKH,
3arTHHH3UPOBAHHBI IPYHT, [NIMHOTPYHTOBbIE NIACTHI).

7.9 TonuuHy TpaHIIEHHBIX 3aBec ClieyeT IPHHUMATh, KaK IpaBuio, B mpexenax 0,5—
1,0M ©pM HCHONB30BaHMM CIECHHAIBHOrO o0opymoBamws ®W Jjgo 2,0-25M — mpu
HCII0JI30BAaHIH 3eMJIEPOMHBIX MalllHH O0IIero Ha3sHadeHU .

CBaiiHble 3aBechl

7.10 Cpaitable 3aBechl M3 Oypocexymmxcsa cBaii (nmepecekarommxcs GypoHaGHBHBIX
CBaif) CreayeT IpeAycMaTpHBAaTh B HECKAIBHBIX FOPHBIX MOPOJAX, B TOM YHCIIE COAESPKAIIHX
KPYIHOOGI0OMOYHBIE BIUIIOYESHHS, Ha MIyOonHy 10 40-50 u 6oiee MeTpoB.

BypoHaGHBHEIE CBaH IUIA 3aBeC CHEXyeT NPEXYCMATPHBaTh, KaK MPaBHIIO, JHAMETPOM
0,5-1,0 M m3 TBepherommux MatepuanoB (GETOHa WJIH TJIMHOIEMEHTHOTO pacTBOPa).
Paccrosnue Mexnuy meHTpamm GypoceKynquxcs CBaif 3aBechl CIEAyeT NpHHUMaTh He Gonee
0,7-0,8 nnamertpa cBaii.

Pacyernas TonmmuHa 3aBechl H3 GypoceKymUXcs cBail IPHHAMAETCA IO TOJMIMHE HA
CTBIKE CBali.

7.11 Jomyckaercs YCTpOMCTBO CBaifHON 3aBechl W3 NPHUMBIKAIOIMX ONHA K APYroi
OypoHaOuBHBIX cBailf (GypoxacaTeNbHbIe CBaH) MM C 3a30paMy MEXIy HAMHA B CBETY, HpH
5TOM Ul repMeTH3alUH 3aBechl (0OecmedeHHA CILTONTHOCTH 3aBECHI) MEXIY CMEXHBIMH
O6ypoHaOMBHEIMM CBasMH CIEAyeT BRHIONHATH JIOKANGHbIE TIPYHTOLEMEHTHRIE CBaH
(xomOunmpoBanHad IIP3) wmeromoM cCTpyHHONM NEeMEHTAIMH TIPYHTOB (TEXHOJIOTHS
Jet-grouting, cM. 7.17) wiM BLIIONHATH FEPMETH3ALHAIO APYTHMHI METOJIAMH.

Jns noxnbopa mnapaMeTpOB TEXHOJNOTHH YCTPOHCTBA JIOKWILHEIX (OXMHOYHEIX)
IPYHTOUEMEHTHBIX CBail METOOM CIPYHHON LEMCHTAllMM IPYHTOB HEOOXOIMMO, Kak
TIPAaBHIIO, OPFaHH30BEIBATh ONBITHBIC YYaCTKH.
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7.12 PacyerHas TonumHa KOMOMHHPOBaHHOM CBaiHON 3aBechl NPHHUMAETCA 110
HavMeHbLICH TOMIIMHE Ha CThIKe GYpoHAGMBHOM M TPYHTOILIEMEHTHOM CBaii.

ITpn ogHOPAIHOM yCTPOHCTBE 3aBECH M3 CONMpHKAcaOmuXcs GypoHaOHBHEIX CBall UM
CBail PacIoIOKEHHHIX ¢ 3a30POM, IPYHTOIEMEHTHEIE CBall HEOOXOAUMO PacIoNiaraTh MEXKIY
6ypoHaGHBHBIMH CBasMH C HAOPHOMN CTOPOHEI 3aBECHL.

Tonkne meneBble 3aBeChl

7.13 Tonkme imeneBoie 3aBechl (5-20 cM), YyCTpaMBaeMble NyTEM 3amOIHEHHA
TBEPACIOMMM (TJIMHOIEMEHTHBIM PACTBOPOM) M HETBEPACIOMWMM (TJIMHOTPYHTOBBIC IACTHL)
MaTepHaloM ILIENH, 00pa3soBaHHOH ¢ MOMOMBIO MHBEHTAPHOIO ILIOCKOIO META/UIHYECKOro
JJIEMEHTa, CHEAYeT IpeAyCMaTpHBaTh B II€CYaHBIX M IJIMHMCTBIX TOPHBIX mopomax O6e3
KpYITHOOOIOMOYHBIX BKITIOUEHHH Ha Niy6uHy 10 20 M.

7.14 TIpu npoeKTHPOBAaHUH CIEAYeT IpeayCMaTpPUBATh pa3paboTKy TpaHiueii u Gypenne
CKBaXHH M1 TPaHUICHHBIX M CBAiHBIX 3aBeC, KaK NpPaBHJIO, IIOA 3alMTOH TIIIMHHCTOTO
pacTBopa, 0OCCIICUHBAIOIIETO YCTOMYUBOCTH CTEH OT OOPYWICHHS M YAOBIETBOPSAIOLIETO
Tpe6oranmam CIT 45.13330.

7.15 JIns OpuUroToBNEHHs IIHHACTBIX PACTBOPOB ClieAyeT IpeXyCMaTpHBarh, Kak
NpaBHI0, OCHTOHHUTOBBIE TJIMHBL, a NPH HX OTCYTCTBHH — MECTHBIE, HMEIOMHE UHCIIO
miacTe4HocTH He MeHee 0,2, ¢ conepkaHueM YacTHIl pasMepoM kpynHee 0,05 MM — He Gonee
10% n memsze 0,005 MM — He MeHee 30 % k Becy cyxoif mpoGhl rpynta. IlnoTHOCTH
THKCOTPOIHOTO pacTBOpa Ha OeHTOHWTOBBIX rmmHax 1,03-1,15 r/eM®, Ha MecTHBIX TNMHAX
1,10-1,30 r/em’, Jonyckaercs npefycMaTpUBaTh CMECH OEHTOHHTOBBIX H MECTHBIX IJIHH.

Jins ynydimeHuWs CBOMCTB INIMHHMCTBIX PacTBOPOB MOTYT NPHMEHATHCS Pa3NHYHBIC
XHMHYECKHE peareHTl, HepeyeHb KoTopsix npuseneH B CIT 45.13330,

ITpuronHOCTs MECTHBIX INIMH JODKHA OBITH TOATBEPXKIEHA JIaGOPAaTOPHBIMH
HCHBITAHAAMH TIIHHACTHIX PAaCTBOPOB.

Boxa i TIMHECTBIX PacTBOPOB HE AODKHA BHI3BIBATH MX KOAryJALHIO B JOJDKHA
YIOBIETBOPATH TEXHHYECKUM TPeOOBaHHAM MPHTOTOBJICHHUS GeTOHa.

7.16 B mpoekTHOM IOKyMEHTAllME CIEAyeT NpeAyCMATpHUBAaTh UL TpPAHINEHHEIX,
cBalfHBIX M TOHKHMX INEJEBBIX 3aBeC MATEPHAlNbI, YAOBJICTBOPAIOMHE CIEXYIOIMM
TpeGoBanmsM:

6etoH — mopsmxHOCT, 16-20cM (O oOcazke CTaHHAPTHOTO KOHYyca); KIacc 1O
TIPOYHOCTH Ha CaThe He Hwke B15; Mapka 110 BojonponnaecMoCTH He Hike W2; Mapka no
Mopo3ocToiikoctu He HIxe F50;

TIMHONEMEHTHBI pacTBOp — miIoTHocTh 1,5-1,8 r/cM’, OpOYHOCT HA CXKATHE
3aTBEPJCBINETO pacTBopa He HEKe 1,5 MIla (15 IG"C/CMZ); BBIXOJ KaMHA MIPH 3aTBEPICHHN HE
menee 98 %; craGmasHOCT He Gomee 0,5 r/cM’; NOKasaTenp paciUIbiBa — B IpefeNax,
MO3BOJIIOIIMX BECTH IepeKavKy €ro OT PacTBOPHOTO y3J1a K MECTY YKJIaiKH;

TJiuHa — TPEMMYIECCTBEHHO KOMOBOM CTPYKTYpbl (pa3mep koMbseB oT 10cM mo 1/3
IIHPHHbI TPaHIeN); KOHCHCTEHIMA OT TBEPHOI JO TYTOIUIaCTHYHOIA;

3arIMHU3HPOBAHHEI TIPYHT (TPYHT, pa3paGoTaHHBI HPH NPOXOAKE TpaHmed Hu
oforalmeHHbIi MIMHUCTEIM PacTBOPOM) — cofepxkaHue (0 Macce) IIMHHCTBIX YacTHIl C
PaBHOMEpHHIM HX pachpelclicHHEeM N0 BceMy oObemy cmecH — He MeHee 10-15 %;
KOHCHCTEHIIHA, 00ecrednBaromas KaYeCTBEHHYIO YKJIaKy €ro B TPAHIIEIO;

TJIMHOTPYHTOBas IIACTa, NPUTOTOBIEHHAs B CMECHMTENLHBIX yYCTAHOBKAX M3 MECTHBIX
KOMOBBIX I'THH MJIH CYTJIHHKOB, HOJDKHA YIOBJIETBOPATH YCIOBHAM YIIIAAKY MX B TEJIO 3aBECHI
H [IPOEKTHEIM TPeGOBAHMAM K BOXOIPOHMNACMOCTH 3aBECEL.
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Kosdduunent ¢unprpanmu TBEpACHOMMX M MNACTHYHBIX 3aIIOJHHMTENEH 3aBec He
nomxen npesbmmnate 0,005 m/cyt. I'panments! Hamopa Ha 3aBecy IIpM  OTCYTCTBHH
CIIeHANLHBIX IKCTIEPUMEHTANBHBIX JaHHbIX JOIYCKaeTCss IPHHUMATE No Tabauue 2.

Tabnuna 2
Marepuan Tena npoTHBOGWIBTPALUOHHOM 3aBECH! JorlyckaeMBlif rpaMeHT Hamopa

Trepaerompuii:

TJIMHOLIEMEHTHBIH pacTBOp 100

6eToH 150
HerBepaeromuii:

3arTMHU3HPOBAHHBIN IPYHT 20

KOMOBas [JIMHA 30

TJIMHOrpYHTOBas 11acTa 30

3aBeckl, BBINOJHAEMbIE METOAOM CTPYIfHOH eMeHTalMH IPYHTOB

7.17 Tonkue rpyHToueMeHTHEIC 3aBechl (10-30cM), BBHIIONHAEMEIE METOAOM
JIAMMHApHOM CTpyHHOM UeMeHTaunyM IpyHTOB (TexHomorus Jet-grouting), cnemyer
[pelycCMaTPUBaTh B HECKAIBHBIX IPYHTaX, B TOM UHCIE COAEPXKAIMX KPYIMHOOGIOMOYHEIE
BKIIOYEHHA, Ha ray6mHy, kak mnpaBmio, mo 20M u Goliee OpPH COOTBETCTBYIOIIEM
000CHOBaHHUH.

VYerpoiicTBO 3aBechl BBHIIONHACTCA 3aXOAKaMM: OypeHHe CKBAXHHBI C IIPOMBIBKOMH
BOJOM WIM IJIMHMCTHIM pacTBOpoM (mpaMoif Xonx OypoBO# KOJIOHHBEI) M TOCHCHYIOIIHM
noxgbeM OypoBoit konoHHBI (06paTHbIf XOH) C Moadeil B CKBAXHHY depe3 (POPCYHKY
MOHHMTOpa HEMEHTHOTO pacTBopa mox masiaeHueMm no 70 MIla. IToxpem GypoBoit KOJIOHHEBI
npousBoguTcs Oe3 BpameHus (NammuapHas nemeHTamus). CxopocTts moaseMa GypoBoit
KOJIOHHBI 00BIYHO cocTaBisieT 5—30 cM/MHH.

3akoHYCHHBIC  LEMEHTaiue#  3axoAakd  (IPOTHBOQWIBTPAAOHHBIE  MAHENH)
YCTpaHBAIOTCA IOCICAOBATEIILHO HIH C YepeROoBaHHEM. B epBoM cirydae rpyHTOHEMEHTHBIH
HECXBATHBIIMHCA KOMIIO3UT MpeAbIAYyINeH H MocieAyiomed nanem o0pa3yioT GecHIOBHYIO
MPOTHBOQMIETPAIMOHHYIO 3aBECY, BO BTOPOM CIydae W3rOTaBIMBAacMas MaHeNb [PUMEBIKAeT
K HabpaBieii NpOYHOCTH NpeAbIAy el NPOTHBO(GIILTPAHOHHOH TaHeNn.

VYerpoiictBO NpOTHBOGWIBTPAIMOHHEIX MaHENed METONOM CTPYyHHOH IleMeHTaluuH
TPYHTOB:- MOXET OCYMIECTBIATECA C IONHBIM WM YaCTHYHBIM 3aMELICHHEM TpYHTa
HEMEHTHBIM PacTBOPOM.

Ilar ckBakMH npaAMOro xoAa OypoBO KONOHHEL COOTBETCTBYET IIMPHHE
NPOTHBOOHMNBTPALIMOHHON TaHENM M OHpENeNsercd INpPOeKTHOM IHOKYMEHTauued B
3aBHCHMOCTH OT THAPOTEONIOTHYCCKHMX YCIOBHH, TpeOyeMoif BONOHENPOHHLIAEMOCTH H, B
HEOOXONMMBIX Cly4asX, HPOYHOCTH TIPYHTOLEMEHTHOTO KOMIIO3WTA, IPHHATOH CXEMBI
yCTpOHCTBa 3aBeCHl (MOCNENOBATENBHO WM C YepelioBaHuMeM), cnocoba mpoxomku (Jet-1,
Jet-2, Jet-3m fp.), NPMHATOTO JABJNCHHS M COCTaBa IEMEHTHOTO pacTBOpa, AMAMETpa
topcyHKH, CKOPOCTH NOABEMA MOHHTOPA B APYTHX [1apaMeTpoB.

JUis noxbopa mapaMeTpoOB TEXHOJOTHH YCTPONRCTBA IPYHTONEMEHTHOH 1Ie/IeBOM 3aBECh
METOROM CTPYHHOH NeMEHTauuM HeoOXOAMMO, KaK NPaBHJIO, OPTaHH3OBHIBATH OIBITHLIC
YYacTKH. B CXOZHBIX FHIPOreOJOTHYECKHX YCIOBHAX JOIYCKAaeTCAd NPHHHMATh HCXOIHBIC
napameTphl Ho 00bEKTaM-aHAJIOTaM.

KonTpons  KauecTBa  IPYHTOIEMEHTHOH  3aBeCHl  ClielyeT  OCYIIECTBIAThH
HEpaspymAIOMMMH Feo)H3NIecKNMH MeTofaMi  (CeliCMOaKyCTHYECKHM, 3NEKTPHYECKHM,
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TEOPAiapHbIM H ApP.) B COYETAHHH C BCKPHITHEM KOHTPONBHBIX IMypdoB, BEIOypHBaHHEM
o0pasiioB U1 ONpEHENiCHMS IPOYHOCTHBIX XapaKTEPHCTHK H BOAOHEIPOHHIAEMOCTH
TPYHTOLIEMEHTHOIO KOMIIO3HTA.

7.18 I'pyHTOIEMEHTHBIE 3aBeCHI H3 MEPECEKAlOMMXCA TIPYHTOLEMEHTHBIX CBaif,
BBHIMOMHAECMBIC METOZIOM CTpYHHOH LEMEHTalHM TIPYHTOB, CIe[yeT NpelycMaTpHBaTh B
HECKANlbHBIX TPYHTaX, B TOM YHCIE COAEPXKALIHX KPyNMHOOGNIOMOYHEIE BKIIOYECHHSA, Ha
ry6uHy no 50 M H Goyiee H MOTyT NPOEKTHPOBATHCA OTHOPAIHBIME HITH MHOTOPSAJTHBIMH.

B MHOropamHBIX 3aBecax CBaH HEOOXOAMMO pacrofiaraTh B MIaXMaTHOM HOPAAKE CO
CMEINCHAEM OCEH CBaif CIEAYIOMEro psAja OTHOCHTENBHO MpPEABIIYINCIO Ha BETHYHHY, Kak
NIPaBHUJIO, PABHYIO NMOJIOBHHE NPHHATOrO B MPOSKTHON XOKYMCHTALHY IIara CBai.

TomnuHa FPYHTOIEMEHTHOM 3aBechHl, NpUHAMaeMas B NPOEKTHON NOKyMEHTAIlHH,
omnpeneisiercsa GUIBTPAHOHHEIMH pacyeTaMu H TpeGoBaHHaMu 7.23.

7.19 Paccrosinme MeXAy DEHTpaMH TPYHTOLUEMCHTHBIX CBalf 3aBeCHl CIEHyeT
npuHuMaTh He Gonee 0,7-0,75 mmameTpa CBaif HpH OJHOPANHOM HMX PacHONIOKEHHH H He
6onee 0,85 muamerpa cBaif mpu MHOropsaHoMm. B mpoexkTHO# HoKyMeHTauMH Heo6XoauMo
NpEeRyCMaTPHBATh TAKyIO CETKY PAacHOJIOKEHHA I'PYHTOLEMEHTHBIX CBaif, YTOGHI 00ecneunTth
CITOMHOCTH I'PYHTOIIEMEHTHOTO KAMHSA 3aBECH! B MJaHE.

7.20 Texnomorus ycrpoiicrea IID3 n3 nepecekalomuxcs TPYHTOLEMEHTHBIX CBaii,
BBINIOJIHAEMBIX IO CTPYHHOM TeXHONOrHHM (TEXHOJOIWA MOJYYEHHSA TIPYHTOLEMEHTHOTO
KOMIIO3UTa H3J0XeHa B 7.17), oTIA9aeTcsa OT JIAMUHApHOW LIEMEHTAllMM TeM, YTO MOABEM
MOHHTOpa ¢ OypoBOH KOJOHHOH IPOH3BOAMTICA OZHOBPEMEHHO C €€ BpAalEHHEM CO
ckopocThio 00bryHO 10-30 06/MHH. B 3aBHCHMOCTH OT THHA IpyHTa, TEXHOJIOTHYECKHX
rmapaMeTpoB CTpyiHOH nemeHTtauuu (cM. 7.17), AnameTp rpyHTOLECMEHTHOHM CBaH MOXET
JoctHrath 2 M ¥ Gonee. JInd MOBBIIEHHA MPOYHOCTHHIX XapaKTEPHUCTHK IPYHTOLEMEHTHBIX
cBalt JomyCcKaeTcsa HX apMHpPOBaHHE.

Juamerp, wmar rpyHTOLEMEHTHLIX CBaif, TEXHOJIOTHYECKHE MapaMeTphl MX YCTpo#cTBa
OlpeieNIAeTCA IMPOEKTHOM JOKyMEHTaIMeH U KOPPEKTHPYETCS 110 Pe3yJIbTaTaM OIBITHLIX paboT.

7.21 MetonoM  cTpy#HOH HEMEHTamWM TIPDYHTOB  JIONMYCKAaeTCA  YCTPOHCTBO
TOPU3OHTAIBHBIX IMTPOTHBOGMILTPAIIMOHHBIX 3aBec, MO3BONMIONMMX H30eXarTs IPHTOKA
NOA3€MHBIX BOA B OTKPBITHIE BHIPAGOTKH Yepes HX JHO, IIPU 3TOM, [0 NIEpHMETPY BHIPaGOTKH
Heo6XxomMMOo TpexycMaTpHBaTh KOHTYPHEIC BOJO3AIHTHEIE MEPONPHATHA: BOXOHOHMKEHHUE,
MpOTHBO(UILTPAHOHHBIE BepTHKANBHBIC 3aBechl M T.1. [IpuMeHeHue naHHoro Mmerozaa
JOJDKHO GBITH S5KOHOMHYECKH 0O0CHOBAHO.

7.22TIpn cooTBeTCIBYIOmMEM OOOCHOBaHMH B KadeCTBE HNPOTHBO(YHILTPALHOHHOTO
Marepyana 3aBec JOIMyCKacTCA NpeXyCMaTPHBATL CHHTETHICCKYIO IIIEHKY, YKIAIBIBAEMYIO H3
OT/ICNBHEIX IOJIOC ¢ HA30BOU CTOPOHBI TPAHIIEH.

B mpoekre 3aBechl ¢ mpHMEHEHMEM IUICHKH CIENyeT NpeXyCMaTpUBATh TPYHTOBBHIH
3aMOJIHUTEND, HE CONEpXKallii BKIIOYEHWH ¢ OCTPHIMH YITIaMH, H €0 YKJIAIKY ¢ IPHHATAEM
Mep IPOTHB MOBPEXKACHHS IICHKH.

7.23 XKecTkne 3aBechl M3 TBEPACIOMAX MATEPHATIOB AOUKHBI OBITH PACCYHTAHBI Ha
YCHJIHA OT BO3JACHCTBHA MEAPOCTATHYECKOTO NABJICHHA Kak IUIHTA HA YHPYIroM OCHOBAHUH C
H3MEHSIONIHMCS [0 IITyOuHe K03¢$HIMEHTOM NOCTe !,

7.24 B npoekTHO# JOKyMEHTAallMH HEOOXOMMMO yKa3hIBaTh OUEPENHOCTb YCTPOMCTBA
CKBAXHWH, 3aXBaTOK, 3aXONOK, HpEAyCMATpPHBAaTh KOHTPOJIL KayecTBa MAaTEepHAJIOB,
NPUrOTaBIMBAEMBIX  PAcTBOPOB, CMecel, NAacT, KOHTPOJNb BBIONHAEMBIX paboT,
TNPaBHJIBHOCTH TEOMCTPHUYECKHX pa3sMepoB pa3pabaTeiBacMoif Tpammew (LUenn), ee
BEPTHKAIBPHOCTH, a TalOKe CIUIOIIHOCTH 3aBEChl H €€ CONPAKEHHA C BOAOYNOPOM C
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TpAMEHEHHEM KOMILIEKCA HEpa3pYIaloHX METOOB KOHTPOJA (Te0H3MIECKHX) B APYTHX
MeTonioB (BEIOypHBaHME OGPasLOB) B COOTBEICTBHM C HACTOAIMM CBOJOM NpaBHI H
CIT 45.13330.

7.25 IlpoTHBOdHIBTPAliHOHHEIE CBOMCTBA 3aBeChl ONPEJENIOTCA HAa OCHOBaHMM
JaHHBIX HabmoAeHMli 32 IHE3OMETPHYECKHMM CKBXXKMHAMH y BEpXOBOH (HamopHoif) u
HM30BOH rpaHell 3aBecel (7.6) ®W MCCICOBaHHEM BORONPOHMIIAEMOCTH OOpa3LoB,
BHIOYpHBaeMBIX U3 TeJa 3aBECHL.

Habexnuonnsie 3aBechl

7.26 [ins 3axpenieHAsS rOPHBIX NOPOX ¥ NPHAAHAA KM BOJOHEIIPOHHIIAEMOCTH ClEyeT
MpERyCMaTPUBATh YCTPOKCTBO HHBEKITHOHHBIX 3aBEC M JIOKAJbHBIH TAMIOHAX FOPHLIX MOPOX
Ha OTAENbHBIX yYacTKaX BHIPaboTOK ¢ MPHMEHEHHEM NEMEHTALMH, TIHHU3ANH, CMOJIH3allHH
M CHITMKaTU3aIuH.

7.27 HBeKUMOHHEIE 3aBeCHl CEAYET NMPEAyCMATPHBATh VIS 3AIMUTHI BEPTUKAIBHBIX,
HAKJIOHHBIX M TOPM3OHTANBHBIX NON3EMHBIX BHIPAOOTOK OT MON3EMHBIX BOA C NOMOINBIO
TaMIOHAXa FOPHBIX OPOJ, BHIIOIHAEMOrO B PEXHME IPONHTKY FPYHTOBOTO MAacCHBA.

Ilpn HamnexameMm OGOCHOBAaHHH JONMYCKAeTCS NpeAyCMATPHBATh HHBEKIHOHHBIE
3aBeCHl (JMHEHHBIC M KOHTYDHBIE) JUIA 3alIMTHI OT MON3EMHBIX BOJ OTKPBITHIX TOPHBIX
BBIpaGOTOK.

B 3aBHCHMOCTM OT TCOJIOTHYECKHX M THAPOTCOJOrHYECKHX YCNOBHH 3ajeraHmus
BOJOHOCHBIX TIOPOA JONYCKacTCd IPOEKTHPOBaTh MHHEKUHOHHBIE 3aBECHl B COUCTAHHH C
3aBecaMy APYTHX THNOB (TpaHIICHHBIMH, CBai{HBIMH H IID.).

7.28 LleMeHTanmui0 (MHBEKIMIO NEMEHTHBIX, IIMHOLNEMEHTHHIX H TJIHHOLEMEHTHO-
TeCYaHBIX PACTBOPOB HA LIEMEHTaX OOIIECTPOUTENLHOTO Ha3HAaYeHH ), KaK IPABAIIO, CERYeT
IPUMEHATH Ul YCTpOHCTBa 3aBeC B CKAIBHBIX M IONYCKAIBHBIX TPEIIMHOBATHIX MOPOAAX C
PacKpHITHEM Tpemmws cBbime 0,1 MM, yAeIBHBIM BOZONOITOMEHHeM Gonee 0,01 n/mun/v?,
CBOGOZHBIX OT 3aNONHEHUS HWIH K€ 3alOJHEHHBIX JIETKO IOJUIAIOIIMMHMCS IIPOMBIBKE
BTOPHYHBIMH MaTepHaNaMH, NpH AeHCTBUTENBHON CKOPOCTH IBHXEHHS MOA3EMHBIX BOJ ITO
TpemunaM He Gonee 2400 M/cyt. Ipu Gonbineif ckopoCcTH NPUMEHEHAE IEMEHTAIMHA JODKHO
66ITh 000CHOBAaHO ONBITHHIM ITyTeM. IIpu npoexTupoBanuu u ycrpoiictBe IID3 cmocobom
IEMEHTAIMH B CKAJILHBIX OpoAax Heobxonumo codmonars tpebosanus CII23.13330 u [16].

Jlomyckaercss mpemycMaTpuBaTh IpAMEHEHHE KEMEHTallMd C HCIIONb30BaHHEM
[NEMEHTOB  OOIIECTPOMTENBHOTO  HA3HAYEHMA B  KPYNHOOOJOMOYHBIX, IpPaBUIHO-
TJICYHHKOBBIX M IIeCYaHBIX BOJOHOCHBIX MOpojax ¢ kodbduumenToM GMIBTpauy CBBIIIE
80 M/cyr. Cerka CKBaXHH (MIar CKBOXHH M KOJHMYECTBO DPSJIOB), CIOCO0 LEMEHTAIHH B
pexuMe NPONHTKH (HHCXOIAIINH, BOCXOAAIINH, OXHOBPEMEHHBII), BEMUMHA IOrTOMECHHS
pacTBOpa IpH 3aJaHHOM JaBICHHM 3aKAaUKM Ha3HayaeTcs [pPOEKTHOH JOKyMEHTamueH ¢
yderoM TpeGoBanmit 7.27, 7.37.

IleMeHTaUMIO IECYAHBIX TPYHTOB ¢ Kodbduumentom duiaprpauu or 1m0 80 M/cyT
JOMyCKaeTcs MpPOM3BOJATE C MpPUMEHEHHEM 0co60 BhicokoToHKomMcHepeHRX (OBTL)
IIEMEHTOB (MHHEpANTbHOE BKyIee Thma «MHUKPOAYP» Pa3NMUYHBIX MAapoK) B pexuMe
NPONMTKH YEPe3 MHBEKTOPHl MM CKBaXMHEL Pamdyc rpyHTONEMEHTHOH KOJNOHHBI NOCIE
3aKpeIIeH s COCTaBseT, KaK Ipasuiio, ot 0,3 sio 0,8 M.

IfemenTammio meckoB ¢ kospdumumentom ¢unstpamum or 0,1 xo 80 M/cyT moGoi
CTENCHH BIAXKHOCTH, CIICAYET [IPOM3BOAUTE IO TEXHOJNOTHH BHOPOLEMEHTAUH (IOTPYKEeHHE
HHBEKTOPA B IPYHT C IOMOIIBIO BHICOKOYACTOTHOTO BHGPONIOTPYKATENs C OHOBPEMEHHEIM
HAarHeTaHHEM 4uepe3 HEro ILEMEHTHOrO pacTBopa HAa IeMeHTe OOMECTPOUTENHHOrO
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HasHa4eHHA). Pandyc rpyHTONEMEHTHOH KOJNOHHEL, oOpasyiomelica npu BHOpOILlEMEHTAUHAH,
COCTaBIIIET, KaK npasmwio, 0,15-0,4 M.

B nmnpoexTtHO# JOKYMEHTaumH A HeMeHTaumd ¢ mnpuMmenennemM OBTJ n
BUOpONEMEHTAllMH IIpH ONHOPARHOM M MHOTOPSNHOM PAaclONIOXCHHH HHbEKTOPOB
(CKBaOXWMH), pacCTOSHHE MEXIy HX LEeHTpaMH ClleAyeT Ha3HaYaTh C IOHMKAIOIMM
koo pummentom 0,6 (ko3 PUUHEHT BHIpAaBHHBaHWA MAacCHBa) OT HNPHHATOTO AMaMeTpa
pacmpoCTpaHeHHsT CyCHEH3HHM (pacTBOpa) @pM 3aKpelUleHHH TopHbIX mopox. Ilpu
MHOTOPAIHOM pPacTiONIOXXCHHH HHBEKTOPOB HEOOXOMUMO HpeyCcMaTPHBAaTh TaKyIO CETKY HX
PpacnooxeHns, 9ro6sl 06eCHeYHTh CIUIOIIHOCTS TPYHTOLIEMEHTHOIO KOMIIO3HTA 3aBECH! KaK
B WiaHe, TaKk M N0 Iiy6uHe. Pamuyc 3akpemieHdst 3aBHCHT OT COCTaBa CYCIICH3HH,
KOHCTPYKLUHH HHBEKTOPA, IPaHyIOMETPHYECKOr0O COCTaBa 3aKPEIIIEMOTO IIECKa M JaBJICHHA
HHBEKIMH.

Jina monbopa cocraBa HHBEUUPYEMOH CYCIEH3HH, JABICHHS 3aKa4KH, YTOUHECHHA
rabapuToB mONy4YacMOil IPyHTOLEMEHTHOH KOJIOHHHI (OIEHKAa IPOHMUIAEMOCTH TOPHEIX
TOPOJ), ONIpe/ICICHHs TPOIHOCTH H BOJOHENIPOHHNAEMOCTH I'PYHTOLEMEHTHOTO KOMIIO3ATa H
JIPYTHX DapaMeTpoB HEoOXOANMO, KaK NPaBUJIO, OPraHH30BKIBATH ONBITHBIC YYACTKH.

7.29 Ilpn npoeKTRPOBaHHH LIEMEHTALIHH TOPHAIX MOPOX BEIGOp crocoba (HuCXoIsmii,
BOCXOZAINMH, OJHOBPEMCHHBIH), COCTaBA M KOHCHCTCHIIAM LEMEHTHOTO pacTBopa
(cycniensun), o6beMa M JaBJICHMs 3aKayKd, BEJIMYHHLI OTKa3ay, CIE€AyeT NpPOH3BOIMTL B
3aBHCAMOCTH OT Ha3Ha4YeHHA HHBEKIHOHHON 3aBeChl, COCTOSHHA M HIDKCHEPHO-
reoJIOTHYECKHX CBOJCTB 3aKpeIUAEMBIX MOPOH, UX TPEIMHOBATOCTH M 3aKapCTOBAHHOCTH,
JIeHCTBUTENBHOM CKOPOCTH GHIBTPAHH MOA3CMHBIX BOA, kodd¢unueHta dmmsTpauny, a
TAKK€ XUMHYCCKOI'0 COCTasa ITOA3CMHBIX BOA.

7.30 [Ins NOpUrOTOBJICHMA LEMEHTHBIX pacTBOPOB ClieyeT HpedyCMaTpHBaTh
nopTinangueMeHT Mapku 400 u Bbnme. JlomyckaeTca HCIONB30BaHHE CyNb(aToCTOHKOrO
IleMeHTa, LUIAKONOPTNAaHIUEMEHTa M TAMIIOHaXHOro moprianauneMenta. Ilpu Hamramn
arpecCHBHBEIX BOA ClEAyeT IpeJyCMaTpHBaTh LEMEHTH], CTOMKHME IO OTHOINEHHIO K
HOJ3eMHBIM BOJaM.

Oco60 BricokoToRKOAMcnepcHble (OBT]) MunepanpbHoe Bxymnee tHia « MHKpoxyp»
Pa3NUYHBIX MapoOK MM MX aHAJNOTH CIeJyeT NPUMEHATDH JUIA BBIIONHEHMA CHEIMQUIECKUX
LEMEHTAIOHHbIX paboT, ykasaHHbIX B 7.28.

7.31 I'manuzanuto (MHBEKIUIO TIHHOCHIIHKATHBIX PacTBOpOB) cnenyer
IpexyCMaTpHBaTh B CIyyasX, KOrJa LEMEHTAUIMA HESKOHOMHMYHA WM HEHAJEXHA H3-3a
HAINYKSA arPECCHBHBIX BOJI, CHOCOOHBIX KOPPOJUPOBATh LIEMEHT.

7.32 CMonmsanio  (MHBEKIHIO BOIHBIX PAacTBOPOB CHHTETHUECKHX CMON C
OTBEPAHUTENIEM Yepe3 HHBEKTOPhI MM CKBAXHHBI) CIIEIy€eT NpeXycMaTpHBaTh Ui YCTpoHcTBa
3aBec B IIeCHaHBIX nOpoaax ¢ koddduuuentamu ¢puisrpanuu 0,2—-50 M/cyT.

7.33 Cwmakatusanmuio  (OMHO- M JIBYXPAaCTBOPHYIO CHJIMKATH3AIHIO)  CIEXyeT
TIpedycMaTpHBaTh U YCTPOMCTBa 3aBeC B IIECUAHBIX mopoaax. IIpM 3ToOM B Heckax ¢
KodpdummenTamu  ¢pmibTpanun 2-80 M/CyT cefyeT mpeaycMaTpuBaTh ABYXPACTBOPHYIO
CHIIHKATH3ALHIO: ITOOYEpEeJHOE HarHeTaHHE B MOPH TOPHBIX IIOPOX PacTBOPOB HA OCHOBE
CHJIMKATa HATPHA ¥ OTBEPRUTENA (XIIOPHCTOro Kaubuus, oprodocdopHoit kucnoTs # ap.). B
NBUIEBATHIX M MCNKHX Ieckax ¢ koddouumentom dunprpaumu 0,5-2,0 M/cyr cnenyer
npefycMaTpUBaTh ONHOPACTBOPHYIO CHJIMKATH3aLUMIO — HHBCKIHIO ORHOTO PpacTBOpa
CHJHKaTa HaTpHs ¢ jo6aBkoil docopHoll mmm KpeMHEDTOPHCTO-BOZOPORHOH KHCIOTHL.
Papuyc 3axpemnsiensoro cMonm3anyeil Wik CHIHKaTH3alHel MacCHBa (KOJIOHHBI) B IIECUAHBIX
TOPHBIX OPOAAX COCTABIIAET, KaK MmpaBuio, ot 0,3 mo 1 m.
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7.34 lonyckaercs mpeaycMaTpHBaTh KOMOHHHPOBAHHOE NpHMEHEHHE HEMEHTAIWH,
[IHHH3A1MHA, CMOJIM3AIUH H CHIIHKAaTH3aIAH.

7.35TIpr OTCYTCTBHM CHELMANLHEIX OSKCICPUMEHTANBHBIX JOAaHHBIX KPHTHYECKHH
rpagueHT Hanopa I, B HHbEeKIHOHHOM 3aBece NOIMYCKAeTCA NMPHHAMATh COTJIaCHO YKa3aHHid
CI123.13330 B 3aBHCHMOCTH OT THIA BMEWIAIOUIEr0 3aBECy HECKANBHOTO IPyHTa, a s
3aKpeIUIAeMBIX IEMEHTAIMe CKaMbHBIX M TONYCKAIBHBIX MOPOAAX — B 3aBHCHMOCTH OT
BC/IHYHMHEL YACIBHOTO BONONOIVIOMICHAS B NPEACNAaX 3aBEChl, Ha3sHAuyaeMoM IPOEKTHOM
JOKyMEHTaueH.

7.36 BRIOOp pacCcTOAHHS MeXIy CKBOKHHAMK (IIar CKBROXXHH M KOJIHYECTBO PAAOB)
HHBEKIHOHHOM 3aBECHI CIEAYET MPOM3BOMNTh M3 YCJIOBHA O0ECIEdeHUA €e CINIOUIHOCTA M
YCTaHOBJICHHOTO IPOEKTHOM MAOKyMeHTaumedl KodpduumeHTa (QHIBTpanMH 3aBechHl,
IIPOEKTHPYEMO# B HECKANbHBIX TOPHBIX MOPOXNAX, H ONpeleieMbIM HCIBITaHHEM 00pa3LoB
3aKpeIJICHHOrO TPYHTAa HPH MPOBEJICHHH ONBITHBIX paboT (MOJIEBBIX HIH JIaGOpaTOPHBIX).
TIpu yctpolicTBe HHBEKIUMOHHON 3aBeCH B CKaIBHBIX MopoAax kosbduunent dumsrpanmm
onpeneinserca cornacHo CI123.13330 B 3aBHCHMOCTH OT IOITYCTHMO# BEMIHHBI YACNBHOTO
BOJOIOTIIOINEHHA, Ha3zHaYaeMoit TIPOCKTHOH JAOKyMEHTalHeH. Tommuua
IPOTHBOGMIBTPATHOHHON 3aBECHl HO/MKHA OOECHECYHBATh HENPEBLINICHHE KPHTHYECKOTO
TPafMeHTa Haropa, ONpeelIonero GuIbTPaHOHHYIO MPOTHOCTH CaMOH 3aBeCHI.

OnTHMabHOE PacCTOSHAC MEXIY CKBOKHHAMH, KaK HPABHJIO, CICAYET ONpPEACNATh Ha
OCHOBAHMH ONBITHBIX paboT. IIpH OTCYTCTBHH ONBITHBIX HAHHEIX DPAacCTOAHHE MEXIY
CKBa)XMHaMH JONYCKAETCA OMPEHENATh HCXOAA H3 BEIMYUHBI pajuyca paclpoCTPaHEHHUA
HUHBELHPYEMOTO PaCTBOPA 7'y, BEIMUCIAEMOTO IO GopMyIie

inl
o=y, @
nh;, 0 e

T gin — PACXOJ PACTBOPA, HATHETAEMOTO B CKBAKHHY, M/,
¢ — IPOJIOJDKUTENLHOCTD HArHETAHHA PaCTBOPa B CKBAXKHHY, 9,
hyy — TONIMHA CITOS 3aKPETUIEMOTO FPYHTA, M;
0, — KO3 GHIHEHT HepaBHOMEPHOCTH PacHPOCTPAHEHHA TPEIMMH H INOP B TOpHOl
nopoze;

¢ — k03()}UIHERT NOPHCTOCTH OPHBIX NOPOX.

Panguyc pacnpocTpaHeHHss HHbELUPYEMOTO pacTBopa, MONydeHHBHE mo dopMmyie (4),
Heo6X0quMO YTOUHSATD NPH NPOBEICHUH ONBITHO-IPOM3BOJICTBEHHBIX PabOT.

ITlar HHBEKTOPOB B pAXY Ha3HA4aeTCAd B 3aBHCHMOCTH OT paaMyca WHBEKIHH 7, (4) H,
Kak NpaBIIO, CIeAyeT IPHHAMATDL paBHEIM 1,737, , a paccTosHue MEXAY pafamu 1,57;,.

7.37 Ilpn mpoexTHpOBaHMM HHBEKIIMOHHOW 3aBECHl CIEHNYET YCTaHABJIMBATH CIIOCOO
HarHEeTaHHs pacTBOpa (HHCXOAAIIMM, BOCXOMAIMI, OHOBPEMEHHEIN), OUYepPEXHOCTh 3a0HBKH
(3amaBIMBaHHA) HHBEKTOPOB MM OypeBHS CKBaXHH, pasMep 3aXOOKHM (30Hb) IIpH
HarHeTaHWH PacTBOpa, MOCIEAOBATEHOCTh HHBLEIHPOBAHAA B PAAY (B pAAax) mo MeTony
TOCHEAOBATENbHOr0 cOmukenns. CKBaXWHEI NEpBOK ouepely CIEAyeT pacHoNaraTh Ha
PacCTOAHMH, HCKHOYAIOMIEM MX THMJPABIMYECKYIO CBA3b IO MOpaM M TpEIMHaM [PYHTa B
mporecce HarHETaHHsA pacTBOpa (BHIOMBaHME pacTBOpa B CMEXHBIE HHBEKTOPHl HIIH
CKBRKHHBI) H INPHHHMAEMOM, KaK NPaBHIO, HE MEHEE YABOCHHOIO PACCTOSHHA MEXIY
CKBaXMHaMHM. B HeOAHOPONHBIX MO NPOHHLACMOCTH TOPHBIX HOpoJax cioi ¢ Gonbmeit
IIPOHMHAEMOCTHIO CJIEAYeT 3aKkpelUisTh B HepBYyl0 ouepean. IlocienoBaTenbHOCTH
MHBCKIHOHHLIX PaboT NpH XHMHYCCKOM 3aKpEIUICHHH OOBOJHEHHBIX IECYaHBIX I'PYHTOB
JOIDKHA obecrednBaTh rapaHTHPOBaHHOE BHITCCHEHHE NMON3EMHBIX BOJ H3 3aKpEILIAEMOTO
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o0BseMa IPYHTOBOrO MacCHBA HarHeTacMbIMH pearenTaMH. 3alleMiIeHHe NOA3¢MHBIX BOI B
3aKpEMIIeMOM MacCHBE HE JOMYCKAaeTCs.

Ilpu ycTpoiicTBe 3aBecH B 3aKapCTOBAHHBIX CKAJBHBIX I'PYHTaX CIICAYET IPOU3BOJHTD
NPENBApHTENLHYIO IIEMEHTAMIO JUIS JIOKAIM3AlMH 3aKpeIUIIEMOT0 MacchBa (CO3JaHMe
3amMTHOro0 Gaphepa) NMPOTHB BRIXOAa pacTBopa 3a KOHTYp maccuBa. HarHeramme pactBopa
CleAyeT NPOM3BOMHTH Hepe3 KaXAYIO CKBAKHMHY JO «oTkasaw. IIpoTHBOQHIBTpammoHHEIE
CBolicTBa 3aBeChHl IIPOBEPAIOTCA THAPABIMYECKMM OMpOGOBaHHEM, TIeO(M3HYECKAMHA
MerofiamMu U TpeGoBanuamu 7.6.

Harneranme peareHTOB B ropHBIC IIOPOJIBI IIPA CHIMKATH3AMH H CMOJIM3AlHH, & TAKXKe
ApH LEMEHTaNWMH KPYNMHOOGNOMOYHBIX TPYHTOB H TPaBENMCTBIX IIECKOB, CIIEAYeT
NpPOM3BORUTH IOJ IpPHIpy3Koi, B KayeCTBe KOTOpPOM HCHOJL3YIOTCA 3al€ralomue Haj
06/1aCTHIO MHBEKITAH FOPHbIE IOPOB! HIIH CHENUANBHO YIOKEHHBIe GETOHHEIE IUIMTHL

IIpu ycTpolicTBe HELEKIHOHHBIX 3aBEC CIEAYET KOHTPOIMPOBATh HAKJIOH MHBEKTOPOB
(CKBaXXHH), pasMeEpHI 3aKPEIUIIEMOT0 MacCHBA IOPHBIX IOPOJ, CIVIOIIHOCTS, OXHOPOIAHOCTE
3aBeChl, NPOTUBOQHMILTPALMOHHHIE CBOKMCTBA, a B HEOOXOQMMBIX CIyd4asX MPOIHOCTH
3aKpeIVICHHOI'0 IPYHTa (KOMIIO3KTA) 3aBECHL

7.38 YcrpolicTBO HHBEKIMOHHEBIX 3aBEC CEAYET NPEeayCMAaTPHBATh ¢ MOBEPXHOCTH HIH
H3 TOPHEIX BEIPabOTOK.

7.39 HanpasnieHue (Yol HakJIOHa) CKBaXXHH CIEAYET 3aJaBaTh C YYETOM MEpeceyeHus
Haubonpmero 4Yhcya NpeoONAjAoOmMX  BONONPOBOAAINMX TPEIMH M KOHTAKTOB
HaIUIaCTOBAHHI.

7.40 luameTpsl OypoBEIX CKBaXHH NpH BEIOpaHHOM cmocofe OypeHus crieayer
Ha3HAa4YaTh B COOTBETCTBHM C MX ITyOHHOM, COCTAaBOM H CTPOCHHEM NPOXOMMMEIX IIOPOX, a
TaKKe C ydJeToM ofecmedeHHs Hpomycka TpeOYeMBIX DPacXofioB BOABI M HATCHETACMBIX
PacTBOPOB.

JinaMeTphl CKBaXXHH JOIyCKaeTcs Ha3Ha4aTh B Npenenax 42-91 MM, a npH 3anoHEHHA
KPYTHBIX [OJIOCTEH M yCTOT BA3KAMM pacTBopaMu — 91-110 MM.

7.41 B necyaHbIX OpOJax BMECTO OYPEHHS CKBXKHMH JOIMYCKAeTCA MpeNyCcMATPHBATh
3a0MBKYy (3amaBiuBaHMe) NephOPUPOBAHHEIX HHBEKTOPOB pPAa3IHYHON KOHCTPYKUMH C
npenensHo# rimy6uHo# morpyxenmus a0 12—-15 m. TlorpykeHne HHBEKTOpOB Ha COJNBIIYIO
IIyOHHY CIIeyeT Ipe yCMaTpUBarh B MPOGYpEHHBIE CKBAXHWHEL,

7.42 TIpn NpoeKTHPOBAHHYE WHHCKIMIOHHBIX 3aBEC COCTAB H JABJICHHE HHBELMPYEMBIX
PacTBOPOB, pa3sMepH! 3aKpeIicHHOH KOJIOHHEI (OIeHKa MPOHMIAEMOCTH TOPHAIX MOPOX), KaK
OpaBWIO, CIEAYET YCTAaHABIMBaTh IO JAaHHHIM ONKITHBIX paboT. Ilpu HX OTCYTCTBHH
JOIyCKaeTcs YCTAaHABIMBaTh JABICHAEC HA OCHOBAHHM JAaHHBIX BHIIONHEHHUA 3aBeC B
AHAJOTHYHBIX YCIIOBHAX.

B mpoexTHO# NOKyMEHTaIlMH ClexyeT MpeXyCMaTpHBaTh HeOOXOMUMBIE MEPOTPHATHA
AUl TPEeNOTBPAICHHUSA INPOPHLIBOB HATHETAEMBIX PacTBOPOB HAa MOBEPXHOCTH 3€MJIM HIH B
ropHeie BepaboTku (cM. 7.37).

7.43B nOpoeKTHOH JOKyMEHTalMM CJEAyeT MpedycCMaTpHBAaTL OllepaliHOHHLIMA,
NPHEMOYHBIH, BEIGOPOYHBIH M ApyrHe BUAB KOHTPOJIS 3a MponeccaMu ycrpoiicrea TIP3, 3a
€e pasMepaMH, CIUIOIIHOCTBIO H XapaKTepHCTHKAMH MarepHala Teffa 3aBeChl, KOTOpHIE
He0OX0ANMO OCYILIECTBIATh HEPa3pYMIAIOUIUMH (TeodH3HYECKMMH) METOJAMH, B COYETaHHH
C BCKPHITHEM KOHTPONBHEIX INypdoB, BHIOypHBaHHEM OOpasLOB H3 3aKpeIUICHHOTO
TPYHTOBOTO MaccHBa (KOMIIO3MTA) TeNla 3aBeChl /Ul JAalbHEHIIero HCCleJOBaHUA B
nabopaTOPHBIX YCHOBHSAX, a TakKe 3a IOJOXKEHHEM YDOBHA IOI3EMHBIX BOX IEped M 3a
3aBecoif Ha OCHOBaHHMH JIaHHBIX HaOONCHHI 3a be30METPUYECKMMH CKBaKHHAMU (1L 7.6).
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IIpoTHBOGMIBTPAMOHABIE CBOWCTBA 3aKPEIUICHHBIX TAMIOHAXEM HECKANBHBIX H
CKIBHBIX TOPHBIX NOPOJ HHBEKIHOHHOMH 3aBech (ko3 GruHeHT GUIBTpaLlH), AOMYCKAETCS
OnpefieNATh THAPABIMYECKHM ONpOOOBaHMEM depe3 KOHTPOJIbHBIE CKBaXHHH B
coorserctun ¢ CI123.13330m ¢ ywerom [16] mo yamensHOMY BOZONOMJIOIICHHIO Tela
3aBEChl, CUYMTas 3aKpEIUICHHHH MacCHB HECKANBHEIX IOPHBIX IOPOXA CKAIbHBIMH TOPHBIMH
HOPOJIaMH.

JInponopoaHbie 3aBechl (OrpaXIeHus)

7.44 JIbnonopoHEIC 3aBECH, BBHIIONHACMBIE ITyTEM HCKYCCTBEHHOTO 3aMOpPAXHBAHHS
TOPHBIX IOPOJ, CICAYET INPEXYCMATPHBATh JUIA 3alUMTHl IOA3EMHBIX (BEPTHKANBLHLIX,
TOPH3OHTANLHEIX M HAKJIOHHBIX) FOPHBIX BBIPAOOTOK B NEPHOA MX NPOXOAKH B HECKATBHBIX
HEYCTOHYMBBIX M TPEHHHOBATAIX CKAILHBIX BOJOHOCHBIX TOPHBIX IIOPOJAX.

Ilpu HammexameM o6GOCHOBaHHM JIONyCKaeTcsi NpeXyCMaTpuBaTh NpHMEHEHHE
JbRONOPOAHEIX 3aBEC JUISI 3AIMTEI OTKPHITEIX BRIPaGOTOK Ha IEPHOA pa3paboTKH.

7.45 I'paHHIEI OPAMEHAMOCTH 3aMOPAXHBAHHA TOPHBIX IIOPOJ CIEAYET OHpelensTsh
pacdeToM B 3aBHCHMOCTH OT CKOPOCTH (WIbTpPallMH, TEMIEparypsl H CTENeHH
MUHEpaJIH3a|H IOJ3EMHBIX BOJI U TEXHOJIOTHH 3aMOPaXKHBaHHA.

7.46 JIbHOMOPOJHBIC 3aBECH! JOJDKHBI OBITh NMOJHOCTBIO 3aMKHYTHIMH NPH MPOXOIKe
CTBOJIOB ITOA3EMHEIX BBIPaOOTOK. JIist 3aIMATEI OTKPHITHIX BRIPaGOTOK JBAOIOPOTHEIE 3aBECH
MOryT OBITh 3aMKHYTHIE (UL HeGONBINAX Pa3MEpOB KOTIOBAHOB), THHEHHEIC HITH KOHTYPHEIE
He3aMKHyTsIe. 3aBeca NOIDKHA 3arIyONaTECS B yCTOHUMBbIC BOJOYNIOPHEIC HOPOEI HE MeHee
yeM Ha 3 M.

7.47 TonumHy NHAOIIOPOAHOH 3aBECH CIEAYET ONPEHENATh CTATHIECKHMH PacieTaMy B
3aBECHMOCTH OT €€ HazHaueHus, GopMbl U pasMepOB BHIPabOTKH B IUIAHE, DIYOGHHEL, a TAIOKe
IPOYHOCTHBIX XapaKTePHCTHK 3aMOPOKEHHBIX IOPOA.

7.48 Temneparypy JbXONOPOAHO 3aBECHI M PACCTOAHHE MEXAY 3aMOPKHBAIOIIHMU
CKBR)XHHAMH CJIefyeT YCTAHABIMBATh HA OCHOBAHMH ONBITHHIX AaHHBIX. IIpH OoTCyTCTBHH
ONLITHBIX JAHHBIX JONYCKAaeTCH IPUHMMATD:

CPEIHIOI TeMNEpaTypy JBAONOPOAHOMH 3aBeckl — B mpezenax 30—40 % Temnepatypsl
XOJIONOHOCHTEJIS, IIUPKYIUPYIOMETO B 3aMOPAXKUBAIOIIUX KOJIOHKAX;

paccTOsHHE MEXHY 3aMOPaXHBAIOMMH CKBOKMHAMH @pPH ONHOPAJHOM HX
pacrosioxeHun — B npenenax 1-1,5 M, Mexty psfaMu IpH MHOTOPSITHOM PacIioNOKeHHH — B
npejenax 2—-3 M.

7.49 MOMHOCTS XONOMWNBHOH YCTAHOBKH CJICHYET ONPEACIATH TEIUIOTEXHHMICCKHMH
pacyeramy B 3aBECHMOCTH OT IPOEKTHOT0 06beMa JILAONOPOAHON 3aBECHL.

7.50 ns wHaGmofeHMs 33 NpPOLECCOM 3aMOPaKHBAHUA CICHyeT YCTpaWBaTh
KOHTpOJIPHEIE CKBaXXHHBI — TH/APOTCOJIOTHYECKHE H TepMOMETpHYeckue. B mpoekTHo#
JIOKyMEHTAlUH CIeNyeT IIpelyCMaTpHBaTh NPOrpaMMy MOHHTOPHMHTIA, BKJIIOYAIOMIYIO B ceOst
MEpOIPUATHSA [0 KOHTPOIIO 3a TEMIEPaTypoil M ypoBHEM NON3EMHBIX BOR, TEMIEparypoi
XOJNIONOHOCHTENI, TEMIEPATYPOl TOPHBIX HOPOL, 4 TAKKe CIUIOWHOCTHIO H TOMIAHOM
JIJOIIOPOJHOM 3aBECH] H T.II.

7.51 Ilpu mpoOEKTHPOBaHMH JIHAOMOPOAHLIX 3aBEC KPOME HACTOSLIETO CBOAA IPaBHI
HeoOxoaumo cobmoznats Tpebosanus CIT 45.13330, CIT 69.13330 u yuutsBats [17].

8 PeryinpoBanue nNoBepXHOCTHOTO CTOKA, BOAOOTBOX

8.1 Ilpu peryMpoBaHAN HOBEPXHOCTHOT'O CTOKA ClIEyeT HPEAYCMAaTPHBATh:
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OTBOJ\ BOABI ¢ KAPBEPHBIX H IO BO3MOXKHOCTH C INAXTHBIX HOJEH - BOXOTOKOB H
BOJIOEMOB;

OrpaXXJICHHE KaphePHBIX H MAXTHLIX NMOJCH OT MonmajaHus B HUX BOJBI C MpHJIeraromeit
TEpPHTOPHH;

HCKIIOYCHHE HJIM COKpalneHne HHGWIBTpaHy MOBEPXHOCTHEIX BOA B TOPHBIE OPOZLI
B 30HE BIIMSHHA BONONOHM3MTENBHBIX CHCTEM U BOAOOT/IHBA H3 FOPHBIX BHIPaGOTOK, a Takxke
GoMBIHX CKOIUICHHH BOAL B TOHMKCHHBIX YYacTKax penbeda B IpefieNax INaXTHBIX
(KapbepHBIX) nosiel, B TOM YHCIie B MyJbJIaX CABHKEHHA 36MHOM MOBEPXHOCTH;

IUTAHHPOBKY HMOBEPXHOCTH TEPPHTOPHM MECTOPOXICHHA C 3achIIKOM 03ep, OBparos,
KapCTOBBIX BOPOHOK M APYTHX 3aNliaffH JUIA NPEJOTBPAIIECHHA CKAIUTHBaHUA aTMoc(epHBIX
OCaZkoB B €CTECTBEHHHLIX BHAJWHAX, YCTPOHMCTBO Ha TOBEPXHOCTH HEOGXOAUMOl
BOJOCTOHO-IOKJEBOX CeTH cO COPOCOM MOMKAEBEIX BOA B BOAOTOKH 32 MpeAeiaMu
TEPPHTOPHH MECTOPOXICHHUS,

npeOTBPallcHHe paspymieHns OopToB kaphepa (paspe3a) M HapyImeHHA B HEM
HOPMAJILHOTO  BEICHHA OSKCIUIyaTAMOHHBIX PpaboOT NOBEPXHOCTHEIMH BOJAMH W3
aTMOC(EPHBIX 0CAKOB, BHIIAJAIOIMX HENOCPEACTBEHHO Ha ILTOAAb OTKPLITON BHIpaGOTKH,
TIOTEPh TEXHONOTHYECKHX BOX H Ip.

8.2 B nmpoeKTHO# JOKyMEHTAIIMM CHCTEMBI PEryJIHpPOBAHHA IMOBEPXHOCTHOTO CTOKA B
3aBHCHMOCTH OT MECTHEIX YCIOBHH CleyeT INpelycCMaTpHBaTh HATOPHEIE KaHAaBhI,
orpaxiarolye nam6bl, MIOTHHBL, BOJOCTOKM M BOX03a00pHI, CHIpsMIICHHE ¥ OTBOX PeK B
HOBOE pYyCNO, NPOTHBOMHIGTPALMOHHYI0 H3OMIHMIO pycel B Ipejenax IIaXTHOTO
(xapbepHOro) IOJIA M Ha IpWJICralomell TEPPUTOPHH, a TAKXKE BOZOCTOKH, COPOCHBIE THHHH H
BOJOCOOPHMKH B OTKPBITHIX BHIPaGOTKaX, 00ecreynBalonue COBMECTHO C NPOSKTHPYEMBIMH
MEPONPHATHAMY IO 3alUTe OT MOA3EMHBIX BOJ OXpaHY FOPHBIX BEIPAGOTOK OT BHE3ANMHBIX
IIPOPBIBOB BOJB! H HEHOIYCTAMBIX MPUTOKOB H3 BOJHBIX OOBEKTOB M B TO XK€ BPEMA OXpaHy
BOJHBIX OOBEKTOB, HMEIOIIMX HAPOAHOXO3ANHCTBEHHOE 3HAYCHHE, OT BPCHHOrO BIHAHHSA
TOPHBIX BBIPabOTOK.

8.3 OGecneyeHHOCTh PacyYETHBIX THAPOJIOTrO-METEOPOJOTHIECKHX XapaKTEPHCTHK JUIA
IIPOEKTHPOBAHKSA THAPOTEXHUYECKHUX COOPYIKEHHI CHCTEM 3aIUTH IOJDKHA YCTaHABIIMBATLCA
opraHu3anyei, yTBepXK/AatoIei TEXHHYeCKoe 3a/iaHne.

8.4 Orka3 oT 3aIIUTH! NOA3EMHEIX TOPHBIX BHIPAGOTOK OT MOBEPXHOCTHBIX BOZ JOIKEH
6eITh 060CHOBaH, B ToM umcie paspenoM OBOC, paspaboTanHbIM B COCTaBE IIPOEKTHOR
JOKYMEHTAlAH,

8.5 Ilpu mpoeKTHpOBaHMM NOXKICBONH CETH B HpeAelaX HAarOPHBIX KaHAaB KaphepHOTO
WIH MaXTHOTO HOJIA NPUTOK JOXXIEBBIX BOJ CNEZyeT ONpEelesATh MO METORY HpeneNbHBIX
uHTeHcHBHOCTeH. Ilepuon OMHOKPATHOrO NpEBBINIEHHS PacYETHOH MHTEHCHBHOCTH NOXIA
ClIeAyeT NPUHUMATh, KaK MPaBUIO, PaBHBIM 5 rojaM, M 0C000 OTBETCTBEHHBIX OOBEKTOB
MM ONACHBIX B OTHOLIEHHMH YCTOHYMBOCTH GOPTOB BBIPaGOTOK (B CIy4asx CHENHAIBHO
OTOBOPEHHEIX B 33laHAH Ha IpoekTHpoBanue) — 10 rogam.

HaropHslie xaHaBEI Clle/IyeT IPOSKTHPOBATL H3 pacdeTa Ha MaKCHMAJIbHELH IaBOJIKOBBIH
pacxon obecrieueHHOCTHIO 5 %.

KapbepHble BOJOCOOPHHKH U HACOCHBIE CTAHIMH CICIYeT IMPOEKTHPOBATh HCXOMS M3
obuero mpuTOKa K Kapsepy, ONPEAeiIeMOro II0 CYTOYHOMY CIIOIO OCafIKOB, C IIEPHOJOM €ro
OJHOKDPATHOTO MPEBHIIEHN, KaK IPaBUIO:

JU1s1 KaphepHBIX BOAOCOOPHHKOB — 5 JIET,

Jist 0oco60 OTBETCTBEHHBIX OOBEKTOB (B CIIydJadx, CENHAaNbHO OTOBOPEHHBIX B 3aJlaHHH
Ha IPOEKTHPOBAHHE) — JUIA KapbePHbIX BOX0COOpHUKOB — 10 srer.
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Ioga4yy HacocHO# yCTaHOBKH KapbepHOTO BOLOOTINBA CIEAYET ONPENCHATH IPOEKTOM
C YYeTOM BpPEMEHH OTKa4dKH U3 BOROCOOPDHUKOB (MMM OOBEMOB HOATOILICHMA) HOCIE
OKOHYaHHS PacyeTHOTO JOXKAS.

8.6 lonyckaeMble CKOPOCTH BOJBI B BOZOCTOKaX CleIyeT HasHa4YaTh B 3aBHCHMOCTH OT
MaTepHala KOHCTpYKUMIE BOJOCTOKa IIPH MaKCHMalnbHOM IIaBOZKOBOM  pPacxoie
o6ecneIeHHOCTEIO 5 %,

JloTku Ha OTKOCaX CICHYET NPOEKTHPOBATh MPAMOYTONBHOFO, TPAlCHEHAAIPHOTO HIH
NIOJYKPYTJIOro CEYEHHS C KPEeIUIEHHEM, HCKITIOUAIOMMM BO3MOXHOCTD HX Pa3MbIBa THBHAMH C
obecrneueHHOCTEIO 5 %.

Kanagb1, ncronp3yembie B Ka9ecTBe TPaHIIEHHOro JpeHaxa, CIeAYeT IPOEeKTHPOBATh C
MOJNIOTHMH OTKOCAaMH 663 KpeIUIeHHss WM C KpEIUIEHHEM OTKOCOB BOJOMDOHHIAEMBIM
MarepuaioM (nepdopupoBaHHEIE kKeNe300eTOHHEIE IUINTHI, KaMeHHas Habpocka  T.00.).

Ha xappepHBIX Che3fax M CIyckaX CleLyeT IpeXyCMaTpHBarh JIOTKH-NIEPeXBaTIAKH
cToKa. VIX crezyer nepekphIBaTh CTANBHBIMY PEILETKaMH, JOIYCKAIOUIMMA IPOe3/] TPAHCIOpTa.

8.7 Becs KaphepHBEI CTOK AOJKeH OBITh yAalleH 3a mpelensl Kapbepa (paspesa) ¢
IIOMOINBI0 BofooTINBa (cM. paszen 6). Ecnm ycnoBus penseda mo3BONAIOT, KapbepHEIL CTOK
HJIM 9aCTh €0 CIEAYET OTBOAUTH CAMOTEKOM K MeCTaM cOpoca pyJHHYHBIX BOX.

8.8 BHexaphepHble H BHEUIaXTHbIE BOMOOTBOINAINME YCTPOHCTBA HOMYCKaeTcs
BBIITOJIHATH B BHJE OTKPHITHIX KaHaB, JIOTKOB, GE3HAOPHEIX M HAaIIOPHBIX TPYOGONPOBOAOB.

Ilpu npoexTHpOBaHMM BHEKAPHEPHBIX M BHEMIAXTHBIX BOXOOTBOZAIIMX YCTPOHCIB
CNeXyeT NpeXyCMaTpUBaTh MEPONPHATUS IS NPEAOTBPAIICHYSt NOMANMTKH OJA3EMHRIX BOK B
mpefeNnax 30Hbl BIHAHUS BOJONOHM3MTENBHBEIX cucTeM. IIpH HEBO3MOXHOCTH BLIIOJHEHHS
yKa3saHHBIX ~MeEpOIpHATHH NpE pacyere BONOMOHMXCHHA  CIEAYeT  YUMTHIBATDh
JONOTHAUTENBHLIN MPUTOK IIOA3EMHBIX BOZ, 00YCIOBICHHbIH HOANMTKOMN.

8.9 ina mpenoTBpamcHus 3aMep3aHHA BOABL B TPYOOIpOBOJAX M HacocaX B 3HMHHM
TIEPHOJ CIIEYET NpeyCMaTPHBATh:

YKJIAIKy CaMOTE4HbIX TpyGonpoBosioB ¢ ykinoHOM He MeHee 0,005, a mpy JIMTENBHBIX
nepepsiBax B pabore — ¢ yxiroHoM 0,05-0,02;

YCTaHOBKY BEHTHJICH HJIH 3aIBI)KEK IS BBIIYCKa BOAEI B HH3KHX MECTaX HAMOPHBIX
Tpy6onpoBozOB;

YCTaHOBKY HAaCOCHBIX arperaToB B OTAIUIHBAEMBIX MOMELIEHUAX.

JonoyHuTeNbHbIe MEPONIPHATHA MO NPEAOXPAHEHHIO TPYOOHPOBOAOB OT MPOMEP3aHUA
CJIeyeT NpeyCMaTpHBaTh B COOTBETCTBUH C [14] ¥ TENNOTEXHHYECKUMH pacyeTaMH.

8.10IIpn cOGpoce MAXTHBIX M KaphepHBEIX BOX Ha IOBEPXHOCTh 3€MJIH, B OBpard,
BOJOTOKH, BOJOEMBI, a TaK)Xeé B BOJZONOITIOIIAIOINHE CJIOM HeoGxomuMo cobGmopars
TpeGoBaHHA pa3nena 9.

9 OxpaHa okpyxalomeif cpeabl H MepPONPHATHS JUIH €€ OCYIecTBJIeHHS

9.1Tlpm mnpPOEKTHPOBAHMHM CHCTEM 3alOUTEL CIEAYeT IOpPEXyCMATPUBATh OXpaHy
OKpYXaromeH IpUpOHOi Cpe/Ibl myTeM:

BHI6Opa MPOCSKTHEIX PEINeHHi CHCTEM 3alINTHI H KOHCTPYKTHBHEIX PENICHHH 3alMTHBIX
COOpYKeHMX M YCTPOWCTB, IpH KOTOpBIX oOeclicunBacTCA HAWMEHBIOMI ymepb H3-3a
HCTOIICHMA M 3aTPA3HEHHA MOA3EMHBIX BOJI, 3arPA3HEHHS, 3aCOPCHHS, HapyIICHUs PeXuMa H
pasMbiBa OeperoB IIOBEPXHOCTHBIX BOAHBIX OOBEKTOB, pa3MBIBA H SpO3HH IIOYB,
3a00nauHBaHAs TEPPUTOPHH, CABIKCHHA H Je(opMauMm TOpHBIX HOPOX H 3EMHOI
NOBEPXHOCTH, 0caJioK i1 Aeopmanuii coopyxeHH# Ha Npuieraromell TEppHTOPHH;
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BBIIOJIHCHHA MEpONpPHATHH, a TaKke HCNOJNb30BAaHHSA COOPYXKEHHH H YCTPOMNCTB,
NPOEKTAPYEMEIX CIICIHANBHO JUIA 3TOH LEIH;

PaLHMOHATLHOTO BOCONHEHAS NPAYKHACMOTO yinep6a.

MepHI 0 OXpaHe M 3alIHTe MOA3eMHBIX BoA 000cHOBbIBalOTCA pasaenoM 8 «Ilepeyens
MepOIpPHATHI 110 OXpaHe OKpyXKatomiell Cpembi», paspabaTbIBaeMBIM B COCTaBE IPOEKTHOI
JOKYMEHTalHH.

9.2TIpy NpOEKTHPOBAaHMM IOITAHOTO BBOJAA B JIEHCTBHE BORONOHHM3MTEIBHBIX
YCTPOUCTB He CliefyeT JONMYCKATh OIepeXKarolero pa3sBUTHA BOAOTIOHU3HTENBHBIX CUCTEM H
TIOHMKEHHS YPOBHEH HMOJ3eMHBIX BOZ B Gonbineit Mepe, yeM npexycMoTpeHo 4.14 u 4.19,

Heobxomumo, xak mpaBmio, JadodepeHIMpoBaTs OTKAYKy M BOJOOTBOX YMCTOH H
IpA3HOM BOIBI M TIPETYCMATPHBATh NOMHOE WM SaCTHYHOE HCTIONb30BAHUE OTKAaIHBAEMBIX
BOJ /I BOZOCHAOXEHHU, CEIbCKOX03ACTBEHHRIX Lefledl M IPyTHX BUJOB BOAONOIL30BaHHUA.

9.3 Ilpu mpoexkTHpoBaHuM cOpoca BOXBI, OTKAYHMBaeMOH H3 BOJOIOHH3HTEIBHBIX
YCTpPOHCTB M TOpHBIX BBIpAaGOTOK, a Takke BOX OTBOAMMBIX CaMOTEKOM, HEOOXOAHMMO
cobmonars Tpebosanus denepansHbix 3akoHOB Poceniickon @epepanun: [2], [3], [10], [11]
¥ HNPUHATBIX B HX Pa3BUTHE HOPMATHBHO-IIPABOBLEIX aKTOB.

Mecto cbpoca pyIHMYHBIX H IIOBEPXHOCTHBIX BOJ JOMKHO OBITH cOTNIacoBako €
3aMHTEPeCOBAHHBIMH OpraHM3aUMAMH. MecTto cOpoca, HCKIIOYas BOAHBIE OOBEKTHI,
pEKOMEHAYeTCsl  IpelycMaTpuBaTh  BHE  30HBl  PaCIOpOCTPaHEHHA  JCTIPECCHH
BOJOIOHU3UTENBHBIX YCTPOHCTB.

C6poc Bozpl, OTKAUHBAEMOIi B3 BOJONOHM3HTENBHBIX YCTPOUCTB i FOPHBIX BEIPaGOTOK,
Ha OBEPXHOCTH 3eMJIH, KaK IIPaBUJIO, HE JIOITyCKaeTCs.

Homnyckaercs mpeXycMaTpuBaTh cOpoc BOABI Ha HEHCHONB3yeMBIC 3€MJH, €CIIH OPH
3TOM HCKIIOYAIOTCA BO3MOXKHOCTh HONANAHHA HX B BOAHBIC OOBEKTHI, 3arpA3HCHHE
HOJ3eMHBIX BOJ, 3p0O3HMsA NOYBHL, 3a00jauMBaHHE MECTHOCTH M JIpyrHe BBl yuiepba
OKpyKaromel IpUpOJHON cpene.

Ilpu oTBOIE MOA3EMHBIX M NMOBEPXHOCTHBIX BOJ CIEHYET MCKIIOYAaTh NOATOMIICHHE
coOpyXeHHid, oOpa3soBaHHE ONOJN3HEH, pasMbIB [pyHTa. BomOBBIIyCKH ClieAyeT
MPOCKTHPOBATh B COOTBETCTBHHE ¢ TpeGoBanusmu CIT 32.13330.

Ipu npoexTHpoBaHHY cOpOca PyIZHAYHBIX BOJ B IIOBEPXHOCTHBIE BOJHBIC OOBEKTH H
OBparm HeoOxoauMO Takke coOimonmate TpeGoBamua PepepaimbHoro 3akoHa Poccuifckoit
®enepanuu [8], CanlluH 2.1.5.980

Ilpu npoexTHpoBaHWH COpOCa PYNHHYHBIX BOJ B NOJA3EMHBIC BOJOHOCHBIE CIIOH
Heobxoxumo Taioke codmonars Tpedopanms CII 2.1.5.1059.

Ipu npoexTHpoBaHHH cOpoca pyAHHIHBIX BOJ B MOPsS HEOOXOAMMO Takoke cobmozath
TpeGoBanns PenepanpHoro 3akona (9], CanllnH 2.1.5.2582.

Ilps npoexkTHpoBaHHH cOpoca MOBEPXHOCTHHIX M PYAHHYHBIX BOA, B COCTaBe
NPOEKTHOM AOKYMEHTAMd Ha OCHOBAHHH IocTanosieus [IpasurensctBa PO [12] momuen
65ITE paspaboTan pasnen OBOC (oueHka Bo3aeficTBUA Ha OKPYKAIOLIYIO Cpexy).

IlpoexTHast JOKyMCHTaI|s IOMISKHT 5SKOJIOTHYECCKOH IKCIEPTU3E HA OCHOBAHHM
®DepepasnpHOro 3aKoHa [4).

9.4 IIpr HemocpeACTBEHHOM cOpoce pyAHHYHBIX BOJ B BONHBIE OOBCKTHI, OBparH M
06paTHO B ApEeHHpyeMEIE BOJIOHOCHBIE CJIOH, €CJIM HE MOryT OBITh 0GecnedeHs! TpeGoBaHHA,
ykaszaHHBIC B 9.3, HeoOXOmUMO mpeayCMaTpMBaTh COOTBETCTBYIOLIME MEDONpPHATHA,
HanpaBlCHHEIE HA NPENOTBPAIEHHE 3arpA3HEHHS BOIHBIX OOBLEKTOB OT B3BEINCHHBIX M
PacTBOPEHHBIX BELIECTB, COACPKAIMUXCA B PYAHUYHBIX BOAAX.
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9.5 Ina cHWKEHNS KOHLCHTPALMH B3BEINCHHBIX BELICCTB CIEXYST IpenycMATPHBATh
OTCTaMBaHHE pyIHMYHBIX BOX B OTCTOMHHMKaXx, BMecTHMOCTb OTCTOMHMKA ClexyeT
OTIPENIeNATD C y4eToM 06heMa OTKAUHBAEMBIX PYIHUYHEIX BOM, TpeOyeMoro BpeMeHH OTCTOS
H HOpPMATHBa JONYCKaeMOro c¢6poca OCBET/IEHHBIX BOJ B BOAHBIA 0GBEKT, YTBEPXKACHHOTO
rOCYyNapCTBEHHOM 3KCHepTH30H. YcnoBua c6poca OCBETICHHBIX BOX B BOJHBIE 0OBEKT
Heo6xoauMo onpeenath B coorBercTBrH ¢ 9.3, CIT 32.13330 u ¢ yuerom [15]. Bpems orcros
PyZHWYHBIX BOX JUId JOCTHXCHHSA HEOOXODMMOrO CHH)KEHHS KOHIICHTPANHH B3BEIIEHHBIX
BEHIECTB CIIEAYET ONpPe/eNATh, Kak MIPaBHJIO, ONBITHEIM Iy TeM.

9.6 Ina CcHIKEHHA  KOHIEHTPAUMH  3arps3HAIONIMX  BEIIECTB  HeoGxomumo
npeIycMaTpUBaTh OPHMEHCHHE COOTBETCTBYIOIMX (H3HKO-XHMHYECKHX H GHONOrHYECKUX
METOJ0B OYHCTKH Py JHHYHEIX BOA. B moGoM cirydae noypkusi cobmonarsca HopMbl no IJIK
B PacYETHOM CTBOpe NpH cOpoce B BOAHBLE 0GHEKT.

Ilpu cooTBeTCTBYIOMEM OOOCHOBAHHH OYHCTKA PYAHUYHBIX BOX MOXKET GbITh 3aMEeHeHa
¢OpOCOM HX B HAKOMHTEIH-HCTIAPHTEINH.

B othensHBIX ciy4asx, IO COIJIaCOBAHMIO C OpraHaMM HO pEryJIMPOBAHMIO
HCIIONIB30BAHHA M OXpaHe BOXA, MOIYycKaeTcs NpPOCKTHPOBaTb YCTPOMCTBO HAKONIHTENs-
perynsropa co cOpocoM H3 Hero (IpH pacueTHBIX HOpPMAaTMBaX MONYCTHMBIX CGpOCOB)
MHHEpaNH30BaHHEIX BOA B BOXOTOKM BO BpeMs NaBoAKa INpW YCJIOBHH COOMOeHUs
YCTaHOBIEHHBIX HOPM NpemenbHO nomycTHMbIX Koumentpaumit (1K) Bemects B Boze
BOIHBIX 0OBEKTOB B pacyeTHOM cTBOpe B cooTBeTcTBHE ¢ CanlInH 2.1.5.980.

PacuerHple HOpMATHBEI AOMYCTHMBIX COPOCOB JOIDKHEI HIPOHTH FOCYAApCTBEHHYIO
3KCHEPTH3Y.

9.7 PacnionoxeHHble BOJNHM3H OPHBIX BHIPAGOTOK GeccTodHBIC BIANUHBI (TOHMKEHHS)
WA HeOonbImye 03epa, He HMCIOMHUE PEKPCAMOHHOrO, PEIOOX03AHCTBEHHOTO WIH APYroro
HapOIHOXO3MHCTBEHHOTO 3HAYEHHSA, MOTYT GLITh MCHONb30BAaHEI B KAa4eCTBE HAKOUHMTENei-
PETYNATOPOB WM HaKONMHATeNeH-HcHapuTeneil HpH IIPENOCTABICHHAHM 3THX OOBEKTOB B
o6ocobaenHoe NoIb30BaHHe Ha OCHOBaHUY Penepanpubix 3akoHOB [2], [3] # npARATEIX B HX
pasBATHE HOPMATHBHO-NIPABOBBHIX akKTOB. KapcTOBhIC BOPOHKH M MYJBJABI OCEHAHUA HE
JOITyCKAETCS HCMOJE30BATh B KadeCTBE HAKOIMHTENCH-PETYIATOPOB H HAKONMTENCH-HCapuTeneii.

9.8 Ilpy NPOEKTHPOBAaHUHM HAKOMMTENEH-PEryJIATOPOB K HaKONHTeNeli-uenapaTenei
JOJDKHB! OBITh MPEXyCMOTpPEHB! MEpONPHATHS, HCKIIOYAIOHME BO3MOXHOCThL 3arpsA3HEHHA
TIOJI3eMHBIX BOA: YCTPOWCTBO MPOTHBODMWIFTPANHOHHEIX 3aBeC, 3KPaHOB, ApeHaxeil u ap. B
DPOEKTHONH NOKYMEHTAMH HEOGXOMMMO MPENyCMaTpHBATh YCTPOHCTBO HaGMIOAATENBHBIX
CKBaXHH H NPOrpaMMy MOHHTOpPHHTA.

HabmopatesbHple CKBaXHHBI, B 3aBHCAMOCTH OT THAPOreOJOTHYECKHX YCIOBHIA,
HeoOXOMMMO pasMeliaTh IO KOHTYpPY Hakomurtenell I KOHTPOJS YPOBHA M CTENCHH
3arpA3HEHHA NON3EMHEIX BOJ IIPH BO3MOXXKHEIX TEXHOTCHHBIX YTEUKAaX H3 JPEHaKHBIX
CHCTEM, HapyINCHHH LEJIOCTHOCTH NPOTHBOMHILTPAHOHHBIX KOHCTPYKIHIL H T.11.

HalmioparenbHble CKBaXWHBI HEOOXOAMMO pa3MelmaTh TakuM obpazoM, 9roOb
HauboJlee NMOJNIHO OXapaKTepH30BaTh IIOA3EMHBIE BOABI [0 H3ydacMOMY KOHTYpY B Iporecce
9KCIUIYaTalUH COOPY KCHHS.

IIpn H3yueHUN HECKONBKAX BOJOHOCHBIX TOPU3OHTOB, Ha KOTOPhIE BO3MO)KHO BIIASHHE
3arpA3HeHHs  (ompenensercst OPOEKTHOH MJOKyMewramweif), Heobxomumo obecmeunTth
HNOJiyYeHHe JaHHBIX O WOJ3EMHBIX BOJAaX IO KaXAOMY BOJOHOCHOMY TOPH3OHTY.
MoOHATOpPHHT HEOOXONHMO HA4YHHATL JO YCTpOHMCTBA  HIPOTHBOGMIBTPALHOHHEIX
Meponpuatuii. Ilo pesynbraraM aHamH3a JaHHBIX MOHHMTOPHHTA IPOH3BOJMTCA OLEHKA
o0LIero cocToAHMs ypoBHeEH MOA3EMHBIX BOJA, HAUMHAA OT HX €CTECTBEHHOTO MOJIOXEHHA O
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Havala CTPOMTENBCTBA, a TAlke B IMpoLecce SKCIUIyaTauMd COOPYXCHHS, BO3MOXHO
ONpe/ieICHNe MECTa yTEUKH BOJ 3arps3HSIOIMMX BOJOHOCHBIE TOPH3OHTEHL, YTO IO3BONAET
OPHHATE MEPhI IO YCTPAHEHHIO YTEUKH.

9.9B npoexTHOl HOKyMEHTalUMM CHeNyeT IpeNycMarphaBaTh cOop, ylaieHne H
o0e3BpexuBaHKe Py JHIYHBIX BOX, COAEPKALINX PaJYOAKTHBHEIEC BEIIECTBA B COOTBETCTBHH C
JAEeHCTBYIOIMMH HOPMaMH DaJMallMOHHON O6e30IIacHOCTH M CaHWTAPHBIMH IIPaBHIIAMH
paGoTBl C pPaaMOAKTHBHBIMH BeIlECTBAMH M IPYTMMH WCTOYHMKAMH HOHH3HUPYIOLIAX
H3ITyYECHUH.

C6poc pyJHHYIHBIX BOA, COJACPXAIIMX DAJAMOAKTHBHEIE BEINECTBA, HA IOBEPXHOCTH
3€MJIH, B BOAHbIE OOBEKTHI, HMCHONB3yeMBble UL XO3SMCTBEHHO-HUTHEBBIX, KYJIHLTYPHO-
GBITOBBIX ¥ PHIOOXO3AICTBEHHBIX HENeH U B BOXOHOCHBIE CIIOH HE JOILYCKAeTCA.

9.10 B mpoekTHO# NOKYMEHTAOMH NOJDKHEI OBITH IPEXYCMOTPEHH YCTpOHCTBA H
MEpOIpHATHS U1 HpeoXpaHeHMs mo4yB M OeperoB BOAHBIX OOBEKTOB OT pa3MEbiBa
OTKAYHBAaCMBIMH BOJAMH.

9.11 Ycnosms cbpoca pyJHHYHEIX BOA YKa3hIBAIOTCSA B Pa3pelleHHH Ha CHENHANLHOE
BOJIOTIOJIb30BAHHE, BEIAABACMOM OPTaHAMH MO PEryIHPOBaHHIO HCIIONB30BAHMS U OXpaHe BOX
OpH OTBOAE IUIOMAAKH JUIA CTPOHTENLCTBA TFOPDHOTO NPEANPHATHA B COOTBETCTBHH C
®encpanbHBIME 3aKoHaMH [2], [3] ¥ npuHATEIMH B MX pa3BHTHE HOPMATHBHO-IIPABOBEIMH
aKTaMH.

9.12Tlo naHHLIM OIEHKH KayeCTBAa OTKAYMBAECMBIX BOJ B IPOEKTHOH NOKYMEHTAIMH
cIIE/yeT NPHHUMATH PENICHHS 10 H3BJICYSHHIO H3 HHX MOJIC3HBIX KOMIIOHSHTOB.

9.13Ilpy NpPOSKTHPOBAHHH HPOTHBOGWIBTPALIOHHBIX YCTPOMCTB M MEPOIpPHSTHHA
clelyeT Y4YUTHIBATh, YIO B 30HE JeHCTBHA BON03a0OPOB  XO3AHCTBEHHO-MHUTHEBOTO
BOZIOCHA0XEHHA HE NOMyCKAaeTcsi MHBEKIMS B BOJOHOCHBIC CJIOM PACTBOPHMBIX B BOJIC
BEIIECTB.

9.14B 30He BIWAHHA BOJONOHHM3HUTENBHBIX CHCTEM HEOOXOAUMO YYHTHIBATh
BO3MOXKHOE OCEJaHHe 3€MHOI MOBEPXHOCTH, JehopMalli M CABIKEHMS FOPHBIX IOPOX M
OIPEREIATH IOIOMHUTENbHBIC IEpEMEINEHNS (yHIAMEHTOB COOPYXKEHUI.

9.15 Pacuer ocemaHusA 3¢MHOM IIOBEPXHOCTH B OCHOBaHHMM COODYXKEHMH Ipu
OXHJAEMOM TOHIDKEHHH YDPOBHS IOA3EMHBIX BOJ CJEAyeT NPOM3BOANTH CYMMHPOBAHHEM
nedopMarii OTAETBHBIX CIOEB.

9.16 Ilpu CHOXHBIX MHXXEHEPHO-TEOJOTHYECKHX YCIOBUAX IUIOINAJAKH CTPOUTENLCTBA
Ind ONpeneNeHUA OCeAaHus, pAehopMamMM ¥ CIBHKEHHS TOJNMIM TOPHBIX TIOPOX
PEeKOMEHIYeTC IIPHMEHATh WYHCIEHHOE MOJENMPOBAHHE WIH HHXEHEPHO-PacUCTHEIE
IpOrpaMMB! M IPOrpaMMHbIE KOMILIEKCHI.

9.17 TIpr npOEKTHPOBAHUM BOJONOHM3UTENLHEIX CHCTEM HEOOXONUMO YUMTHIBATh
BO3MOXXHOCTb BO3HHKHOBEHHA WM aKTHBH3ALMH KapCTOBEIX U KapcTOBO-CY(hdO3MOHHBIX
TIPOHECCOB ¥ Pa3pLIXJICHHA TPYHTOB B OCHOBAHMH 3J[aHHH H COOpYXXeHHH, 0COGEHHO ecrmH
BEPXHAA YACTh IPYHTOBOH TOJIIM CJIOXEHA IeCKaMH. B MPOeKTHON JOKyMEHTAaluH ClIeLyeT
IpeXyCcMaTpHBaTh COOTBETCTBYIOMINE MEPONIPUATHS II0 3aIUUTE OCHOBAHUH CYIIECTRYIOLIAX 1
TIPOEKTHPYEMBIX COOPYXEHUIl (IIIYHTOBbIE OrPaXeHWs, KONbMATallMio TOPHBIX IOpPOA,
HEMEHTAIIMIO ¥ Ap.).

9.181Tpn  HEBO3MOXHOCTH  3aKiaJKM TOpPHBIMH  IOPOJaMH  OTPabOTaHHOrO
IpOCTPaHCTBA Kapbepa (pa3pesa) JONycKaeTcs IpeAyCMaTpHBATh eT0 PeKyJETHBALMIO MyTeM
HepeyCTPORCTRA B BOKOEM JUIA Pa3iMYHEIX BHAOB BOJOIONb30BAHHS.
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Hpunoxenne A
(pexomennyemoe)

Pacuer BogonmoHM3ATENBHBIX (APEHANKHDLIX) CHCTEM

O6mue ykazanus

A.1 Jins pacyera BOAOMOHWKCHAS HEOOXOAMMO CXEMATH3HPOBATH NPHPOAHBIEC YCIOBHS
¥ BOJNONOHM3HTENLHYIO cHcTeMy. Tomma ropHEIX NOpox pa3OHMBAacTCA Ha YCHOBHO-
OQHOPOAHEIC BONOHOCHBIE H BOJIOYTIOPHEIE (/M YCIOBHO-BOXOYTIOPHEIE) CIIOH. BoRoHOCHBIH
Cloii MOXeT ObITh MPHHAT HEOrpaHHYECHHBIM HIM OTPaHHYCHHBIM (IIONHOCTBIO HIIH
YacTH9HO) KOHTYPOM IIHTaHHS HJIM BOJOHENPOHUIIAEMbLIM KOHTYpoM. ITnTaHHe BOXOHOCHBIX
CIIOEB TIPHHUMAETCA 32 CYET NPHTOKA MOM3EMHEIX BOJ H3 BOJOEMa HIM BOIOTOKA,
HHOWIBTpauUMH aTMocepHBIX OCAafKOB, NEPETEKaHHA H3 ONHOTO BOJIOHOCHOrO Clof B
ApyToit.

BoOoOmOHH3NTENbHEIE CHCTEMBI CXEMaTH3MpPYIOTCS IO 3TalaM MX pPa3sBHTHA H
TIPHBOAATCA, KaK IPaBHIIO, K ONHOH M3 CNEeAYIOMMX CXeM: KOIBIEBOM, HEMOIHO-KONBIEBOH,
JMHEHHOM MK rpynnoBoii (He MpUBOAUMOM K CXeMe Kpyra WM IPAMO# JIHHHUH).

A2 PacgeTs]  BOAONMOHIDKEHHA  IPOM3BOMATCA U YCTAHOBHBLIETOCA H
HEYCTaHOBHBINEroCS PEXMMOB GWibTpanuy. Pacyerhl Uit yCTaHOBHMBLIErOCA peXuMa
JOJDKHB! BHIIONHATECS, KaK IPABUIIO, BO BCEX CydYasX (32 HCKIIOYEHHEM BOJONOHIKEHHUS B
3aKPBITBIX BOJOHOCHBIX CJIOSX, He HMCEIOLIMX NMHTaHHA). PacueTsl HO HEyCTaHOBHBIIEMYCS
PEXUMY BBHIIONHAIOTCS VLA NEpHOJA ¢ Hadaja OTKAa4KH 0 MOMEHTA, COOTBETCTBYIOIIETO
HACTYIUICHHIO yCTAHOBHBIIETOCS PeXHMa, ONpPENCIAeMOro B 3aBHCHMOCTH OT YCJOBHit
IIMTaHUA BOZOHOCHEIX CJIOEB.

B 3aKphITBIX BOZOHOCHBIX CJIOAX, HE HMEIOMMX INHTAHHUS, pacueT BEACTCH TONBKO IO
HEyCTaHOBHBILIEMYCS PeKHMY.

A3 O6Gumit moOpAmOK pacueTa BOAOMOHU3UTENLHOH  (JPEHAXHOM) CHCTEMEBI
CIIeAYFOIIMIA:

YCTaHaBIHBAeTCA TpeOyeMoe NOHIKEHHE YPOBHS IOQ3EMHEIX BOX (B 3aBHCHMOCTH OT
MOCTaBJICHHOM 3a/1a4i BOZOTIOHIKCHNS);

MIPOM3BOAMTCA pacyeT MPUTOKA K BOAONIOHU3HTENBHON (IpeHaXHOM) CHCTEME;

ONPENENIAIOTCS NapaMeTphl BOJONOHH3UTENBHOH CHCTEMBI (YHCIIO CKBaXHH, HX
IyOuHa, TPOU3BOAMTENLHOCTD, AMAMETp, MOJOXeHWe NMHAMMYECKHX YpPOBHeEH BOAHI B
CKB)KHHAX, JHAMETP H IPOITyCKHas CIOCOOHOCT TPYyOUaThIX ApeHaxeif, mapaMeTpsI APyrHX
BOJIOTIOHM3HMTENIEHBIX YCTPOHCTB), HCX0AS M3 OOINEro MPHTOKA ONMPEAENsIOTCS OpAMHATHL H
IPOH3BOAUTCS OCTPOCHHE ACIPECCHOHHBIX IIOBEPXHOCTEH HOJ3EMHOTO MOTOKa;

moaGupaeTcs 0GOpyIOBaHHE U PaCCIATHIBAIOTCA BOJOOTBOAIIHE yCTPOMCTBA.

A4 TlpuTox mOA3EMHBIX BOJ K BOJONOHH3HTEILHON CHCTEME CleAyeT OmPEHENATh B
3aBHCHMOCTH OT TpeOyeMOro NOHH)KCHHS YPOBHs IOA3EMHBIX BOJ B PACYETHOH TOUKe IO
dopmye

_knS (A1)
(0]

JlomyckaeTcst mpy COOTBETCTBYIOIEM 0GOCHOBAHHM BMECTO BEIHYHMH A B k BBOAHTH B
dopmyny (A.l) BemmumHy BomompoBogmMOcTH kh, M/CyT, 3HaueHHe KOTODOW
HETOCPENCTBEHHO ONPEACISETCA N0 Pe3yIbTaTaM ONbITHBIX OTKaYeK.
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A.5 O6mme NPATOKH NMOA3EMHBIX BOA K BOJAONOHH3HMTENFHHIM CHCTEMAaM H TOPHBIM
BbIpaboTKaM OIpefeILIOTCd KaK CyMMa IIPHTOKOB M3 KaXJIOr0 BOAOHOCHOTO ClIOf,
ApEeHHPYEMOro BOAOIIOHU3UTENHHOM CHCTEMO# WIH HENOCPEACTBEHHO BhIpaboTKaMu.

Omnpenenenne NPATOKA NPH YCTAHOBHBIIEM S peskumMe GHIbTpaLMK

A.6Ilpu ompeneneany no ¢opmyne (A.l) mpUTOKa MOA3EMHBIX BOJ K KOJNBLEBBIM,
HENIOJIHOKOJBLEBHIM M JIMHEHHBIM BOJONMOHHM3HUTENBHBIM CHCTEMaM, a TaKXe TIOpHBIM
BBIpa0OTKaM IIpM OTCYTCTBHM WM HaNUqHK NPOTHBO(GMIBTPAIMOHHOM 3aBechl 3HaueHUE O
CNeIyeT BEMHCIATE 110 GopMynaM Tabmuns! A.1 npunoxeHus A.

Tabnuma A.l
PacuerHas cxeMa Pacuernas ¢popmyna
Cxema 1 ry
s In-2
J.
orx Konrsuepas cucreMa ®=—"Tes
; L 2n
S H 7
] i/ rin—4
O o RILIIIITITT) x
HenonnokonslieBasd cucteMa @ = s
CosepiuenHas HIH 2nl,
HECOBEPIICHHAA KOHTYPHA|T[py pacriofOKEHHH pacyeTHOM TOYKM Ha KOHTYpe WIM B LEHTpe
cucTema, ITpurox BlcHCTEMBI X 5 = F

3aBUCHMMOCTH OT TMOHWKEHHA
B 3afaHHOH TOuYKe INpH
6Ge3HaNOPHO# HIH HAMOPHOMH

3aBUCUMOCTH OT my6mm
38JI0XKEHUA JApeHaKa,
paBHo# S;

$unbTpanuu
Cxema 2 Ot e
)

CosepiueHHas WIN
HECOBEpUIEHHAad JIMHEHHAA
cucTeMa. Ipurox B
3aBHCHMOCTH OT TNOHKEHHSA
B 3aJaHHOM TOuKe TIpH
Ge3HanopHOH WK HaNoOPHO#
¢dunpTpanmH
Cxema 3 i, h ]ng,.

AT A ” +h w7

S ASAZYE |Komuesoi npenax o=—" h

,,: m@m%m 2n

s r, h. 8
i In—<4—+ "In=|r

Konbuepolt  ApeHaxk B reh mwroon,
KpOBJIE BOZOHOCHOro cios,(Hemonnoxonslesoi apeHax @ = ;
COAEpIKAIIEr0  HaNopHBIE <
BOJIBI, TIpurox B
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IIpooonsicenue mabnuyet A. 1

PacuetHas cxema

Pacuernas popmyna

Cxema 4

HaropHeIC BOABI

porer InTtd_ Y8
4 1 KonbLepoil ipeHak O=—tFY T rh
a5 27
(In—Ld—4 i _gf'.),«
Kosnsuesot r+y, mroopy
HeCOBEpIIEHHbIA fpenax p{ICTIOTHOKONBUCROM Npetark @ = ]
BOJXOHOCHOM cioe, ¢
copepxallieM Ge3HaNopHbIe
BOJIBI. IIpurox B
3aBUCHMOCTH OT FyOUHBI
3aJ10XKEHHUs ZpeHaxa,
paBHOH S
Cxema 5
v ’ (D=[%|ni+rd]l
VA A n o, l
oMo R 2rg g
P
Jlune#iHeli  npeHak B
KpOBNE CIOA, COAepXaILero
HanopHsle Boabl. IIpuTok B
3aBUCHMOCTH OT TJIyOHHBI
3aJI0XKeHHA IpeHaxa,
paBHOi
CxeM: 6 ©-= 2h
- o o 4o S 1
St} / PR
BT ZL")HI il 2i+—1nL
i 74 sl 115 Y ™ T
JInHeHHBI HECOBEPIICHHbIH
IpeHax B cnoe,
cofiepkailieM Oe3HanopHBIe
BOJIBI. IIpurox B
3aBUCHMOCTH OT IJTyOHHBI
3aJI0XKEHHUS JpeHaxa,
paBHOM S
Cxema 7 . n’d 0,44h
Ilpy —>0,5 @=—t __r
S h 2n ’
h (-’5+2msin—’—+o,51slln’i]h
[2, 2
mpnLcos D=l ht Vb +r h
h 2nr
Kotnosau (racToBsIi
IpeHaXK), BCKPBIBAIOLHH
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/7]

[Iputok kK KOTJIOBaHY Yepes
KOHTYPHYIO COBEPHICHHYIO
MPOTHBODWIETPALIMOHHYIO
3aBeCy

PacdeTHas cxemMa Pacuernas gopmyna
C: 8
XeMa Tpn r. 05 h ;
y S 2y
i e corre—————
' 91_‘.1.‘.‘.3‘1 +In 44
r r r
h
KoTioBan (Tw1acToBBIHA n + 2r
ppenax) B GesnaropHom me Tioaresin—L 40,515 m 7
BOJOHOCHOM cCJi0€ 2 4,2 ’
y+ ‘/ y +r
Cxema 9 -
TIpu ] >0,5 o= M;
b h )
S 4h
ISR 0 r;—b+0,638hIn—
L1 B R P b _ nb
VRPN A npu — < 0,5 o=
| h l
TpaHwes (ruractoBsiit
JpeHax), BCKPBIBAIOMIHIA
HaIOpHbIE BOJBI
Cxema 10
Tpu & » 0,5 @=- h 5
y s + y
2¢2 -b+0,44
= 2 ry-b)-—P5" T y
’:‘“i L 2(7‘4 —b)
WO IR A
PRt npH 2<0’5 . h
. y ) + y /
. BZ S2 4y
Tpanmes (rutacToBeIit 2(rd _ b) _ 7y -b+0,638yIn—=
npeHax) B Oe3HanopHoOM 2(rd - b) b
BOIOHOCHOM CJioe B
Cxema 11 0’ . &
o= ro kr,
2n
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Oxonvanue mabnuyer A.1

PacuyetHas cxema PacuerHas dopMmyna
Cxema 12

A,.,....,rd o x

TlpuTok K TpaHUIee uepes
JIMHEHHYI0O  COBEpLICHHYIO
MpOTHBOGHIBTPALIHOHHYIO
3aBecy

A.7 IlpuBefieHHBI panuyc BOJONOHH3MTENBHOH CHCTEMBI (BBIpabOTKH IO rpaHHIe
BBICAaYMBAaHMA IIOA3EMHBIX BOJ, POTHBOQUILTPALIMORHOM 3aBECHI 10 €¢ BHYTPEHHEH IpaHH)
CHeAyeT ONpeneirh no Gopmyam:

JUIs KOHTYpHOH BOZOIOHM3HTENBHOM cHCTeMBI (BEHIpAaGOTKM MM KOHTYPHOH 3aBECH) C
OTHOINECHUEM CTOPOH, PaBHBIM UM MeHee 10

)= (*2)

JUIS KOHTYPHOH BOJONOHH3HMTENBHON CHCTEMBI (BHIPaGOTKH HIIM KOHTYPHOH 3aBechl) C
OTHOWIEHHEM CTOpOH CBbime 10 ¥ ans xopotkux (/ < 2L) muHEHHBIX BOXONOHUW3ATENLHBIX
cHcTeM

r=0,251, (A3)
Jois umeHOH (I > 2L) mane#HOl BOJOIOHA3UTEIBHOM CHCTEMBI (TPaHILei)
r=0. (A4)

A.8 3naueHne pammyca IENPECCHH 7y IS KOHTYPHBIX M KODOTKMX JIHHEHHBIX
BOZIOLOHA3HTENLHBIX CHCTEM M YCTPOHCTB CleMyeT NMPHHUMATh PaBHBIM DaHycCy 0GIacTH
¢rIETpanyH, KOTAa €€ FPaHuIa — KOHTYP HHTAHHA — MOXET OBITH IPUHATa KPYroBol GopMEl,
a JUIi APYTHX TPaHHYHBIX YCHOBHH — mo ¢opmynaM TaGmums! A.2 NpuiIoXeHHs A, Lis
JUIMHHBIX TMHCHHBIX BOAOMOHM3ATEILHEIX CHCTEM M YCTPOHCTB — 1o (opmyie

ra=L. (A5)

A9Tlpn [ABYCTOPOHHEM WPHTOKE K UIHHHBIM JIMHEHHBIM BOJNOHOHM3HMTENHHEIM
cucteMaM (YCTpoiCTBaM) HPHTOK IOM3EMHBLIX BOX ONPENCIACTCA PAsAENBHO C KaKIOH
CTOpOHH! (B 3aBHCHMOCTH OT COOTBETCTBYIOIIMX pPacCTOSHMN OO 0ONacTH NHUTaHHMA) M
CYyMMUpYETCS.

Tabnuuma A2
Pacuernas cxemMa PacuetHas popmyna
Cxema | BosoHocHBI  CI0H, OrpaHHYeHHbIH ry=2L
A ONHOW nMHeHHOM rpaHuue#t obmacTu
[IMTaHus
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Oxonvanue mabauyvt A.2

Pacaernas cxeMa PacuetHas ¢popmyna
Cxema 2 BogoHocHmIf  cioit MMeer  jBe Ts rpani _nL,
JTHHEHbIE B3aUMHO pamuua,a 1 = m ’
NepNECHAHKYIAPHbIC TPaHHIb]
a — obyacTh IUTaHus L12
b — Bononenponmmaeman i rpadnn a, b 1y =21 I +1
BomoHocHBIii  ClIOM  HMeEET  JiBe 2 .
napawieNbHble IMHEHHbIC rPaHHMIbE Jpa rpanuna, a1y = T Lysin %‘;
a— 00acTh MUTaHUA 4 AL,
b — BOJIOHETIPOHHLIaEeMas ans rpauun a, b ry =—Lictg—=
n 2L
HeorpanudeHHsi#f BOJOHOCHBIH CIIOM, 2
IATaHHE KOTOPOTO MPOMCXOAMT 32 CYET rg=r+H 2P
UHQWITPaLMH TIOBEPXHOCTHBIX BOJ
HHTE€HCHBHOCTHIO P
HeorpanuyeHHblfi BOROHOCHBHA CROH, J’W
COJCp KAIIUi HAMOPHEIE BOJIEI, THTAHHE ry=r+ |—
KOTOPOrO  NPOHCXOAMT 3a  CYEeT d

FEOPTTET  |mpotexanMs BOABI M3 BEILUEINEXKALIEro
declo bl cnos

Onpenenenue NMPHATOKA NMPH HECYCTAHOBHBIIEMCH pEXKNMeE (]m.m;rpalmn

A.10 /s Ha4anbHOTO HEPHOIA HEYCTAHOBUBIIETOCS PeXnMa (JeIpecchs He JOCTHTaeT
obnacT nuTaHuA) 3HadYeHMe Gynxkuuu noumkeHus @ cuexyer ompenenaTh no ¢opMmynaMm
cxeMHl 1 TaGnuner A.3 WM NPHHEMATH PaBHBEIM 3HaYEHUIO BennymHE! O, onpenenseMoMy 1o
¢dopMynaM ycraHOBHBIIErocA pexxuma (TaGmuipr A.1), mcxona W3 3HaYeHHH pamuyca
JICTIPECCUH ¥, BBIYMCIICHHBIX U COOTBETCTBYIOIINX MOMEHTOB BpeMeHH 1o dopMyiie

vy =r L5V A6
3nayeHHe BEJIMIUHEI @ ONPENENSETCA ONBITHLIM My TeM HIIH 1o dopMyiam:
a=2 o -2 (A7)
Mg e

B nmanbHeiimeM, Koraa AenpeccHd AOCTHTHET 00NacTH MHTaHWA, 3Ha4YeHAd GYHKUUH
NOHWXXEHHS JUIA ONpEAENCHHA INPHTOKA NOA3EMHBIX BOJ K KOHTYPDHBIM M KOPOTKHM
JHHCHHBIM BOJOIOHM3HUTENBHBIM cHCTeMaM Ho Qopmyne (A.l1) ciemyer HpHHEMATh NO
dopmynam cxem 27 TaGimus A.3.

3Havenus npuMeHeHHoi B Tabmune A.3 ¢yuxuuu Ei (-u) npusenens B Tabimune A 4.
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Tabnuuma A3
PacuerHas cxema PacuerHas popmyna
Cxema 1 2
=L (- Xay.
M 4n 4at
% JIing LieHTpa CHCTEeMBI X, = F.
JI1a OAMHOYHOM CKBaXXHMHEI Xg; = 7).
HeorpauuueHHbIH
BOAOHOCHBII ClIoi
Cxema 2 2
2
11 .. 2 1 x*+(z+2L
O=-—|Ei| -%& |1+ Ei _H(z2l)
4n 4at 4at
3HaKk «wIOCH COOTBETCTBYET HENPOHHLIAEMOMY KOHTYPY, 3HaK
«MHHYC» — KOHTYpY IHTaHUA.
Jlns nenTpa cucTeMsl X =¥, x =0,y =0
BonoHocHbI# citofi orpaHuteH
NpAMOJMHEHHBIM ~ KOHTYpOM
IIUTAHUA WIHM HENPOHHLAEMBIM
KOHTYpOM
Cxema 3
JIna HeHTpa CUCTEMBI
1 2 2 2,2 2
®=——o/|+Ei| ~—— |T Ei A gl Ath FEi L
4n 4at at at at

YV

3Hakn ¢yHkuuH + Ei COOTBETCTBYIOT BHIAM IPaHHI BOJOHOCHOTO
cJIoq:

[+ —+ -] - x, z — XoHTYpBI nUTaHHUA;

{++++] — x, z — HeNpoOHHNaeMbIE KOHTYPEI;

TIHTaHUA WIH OTHUM KOHTYPOM
NUTaHuS, JPYTHM —
HENPOHHIIACMBIM

Cnoli  orpaHnueH  IBYMA|  [++——] — x — KOHTYp TIHTAHHS; Z — HENPOHHLIAEMBIH KOHTYp
B3aHMHO MEPICHAHKYNAPHBIMH
KOHTYpPaMH, KaKIbIH u3
KOTOPBIX MO>XeT 6BITH
KOHTYpOM  MMTaHus  HWIH
HENPOHHLAEMbIM
Cxema 4 JU1A LleHTpa CHCTEMBI
\ 1| [ # ( 2
®=-1| Bl - |-Ei| A |z E| -2
4n 4at at at
0 ;
3Hakn ¢yHkuMM *Ei  COOTBEICTBYIOT: 3HaK «ILUIIOCH —
HENPOHUIIAEMOMY KOHTYPY, 3HaK «MHMHYC» — KOHTYpPY TIMTaHUs
Crmoit  orpaHuveH  gByMA
napalefbHEIMH  KOHTypaMu
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PacyetHas cxema

PacyerHas ¢popmyna

CxeMma 5

i xh
O=-—3§Ei| -=% |,
41:518 l[ 4atj

9n
roe §;=—=.
0

Jl1s paBHONEOUTHBIX CKBAKHH

BonoHoCHsIA ciioit orpaHH4eH

(D = —_1— El _x_'zm
H % An 4at |
€OrpaHHYEHHbI
BOJOHOCHKIH CJlo# TAC Xy = {f Xy Xppeni Xy
Cxema 6 ' N ;
i=n : )
®=1 38 [Ei(-i) + Ei(———x’"’" )]
4n =1 dat dat

Jna bynxkiuun $Ei 3HAK «IUTIOC» COOTBETCTBYET HENMPOHHULIACMOMY|
KOHTYPY, 3HaK «MHHYC» — KOHTYPY IIHTaHHS.

Jing paBHOAEOMTHBIX CKBaOXHH MPH IpaHHLie — KOHTYp NMHTaHHA H
YCTaHOBUBIUEMCS PEXXKHME

BonoHocHsi# cod orpaHuYeH
IBYyMA  NEpNeHAMKYIAPHBIMU
KOHTYpaMu MUTaHUA WIH
HETIPOHULIAEMBIM

NpSMONMHEHHEIM  KOHTYPOM 0} :.l_lnﬁ"_"_'”’

MUTaHUA WIH HENMPOHHLAEMBIM 2% X

KOHTYpOM TA€ Xy = K Xp1Xn2 X pn

Xmtm = N Xmh1 Xmh2 - Xmhn

Cxema 7 i 2 2 2 2

= L X { Xphi , ; . i
O=——1735, +Ez[—i)w ~Zmhix |y gyl Xmhiz |y gy _ Xmhio

47 o 4at dat 4at 4at

3Hakyu ¢yHKUUH + Ei COOTBETCTBYIOT BHAAM IpaHHI] BOOOHOCHOI'O
cIion:

a) [+ = — +] = x, z — KOHTYpEI [IHTaHHS;

0) [++++] — X, z — HeMpOHUIAEMEIe KOHTYPEI;

B) [+ =+ —] — X — KOHTYp NIUTaHUs; Z — HENPOHULIAEMbIil KOHTYp

l X lmxxm mz
a) d=—In Zmtb,mx " mn,ms ;
2n XmtXmt,mo
1, Xmt mxXmt
6) ®= _lnw;
2n xmtxmt,mz

TAC Xyt mx =N Xmhtx Xmh2x -+ Xmhnx >
Xmt,mz = YXmhrzXmh2z - Xmhnz >

Xmt,mo = dXMl,oxth,o"'xmhno >

Xmt — CM. cxemy 6.

NMpuMeuanue — [Ipn onpeneneHun yporHA B OAHON H3 ACHCTBYIOMIMX CKBAKHH BEIWIHHA Xy LA
3TOM CKBAKHWHBI IPUHUMACTCA PaBHOM €€ PaAUYCy 7
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Ta6bnuma A4
. W (u, v)ipu v
“ Eitw 0,05 0.1 02 0,6 0 20 5.0
0 P 6228 | 4854 | 3,505 | 1,555 | 0842 | 0228 | 0,007

0,01 | 4,038 | 4,043 3,815 3,288 1,555 0,841 0,228 | 0,007
0,02 | 3355 | 3,326 3,344 2,852 1,553 0,841 0,228 | 0,007
0,03 | 2,959 | 3,037 2,387 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 | 2312 2,262 2,167 1,459 0,839 | 0228 | 0,007
0,07 | 2,161 | 2,166 2,123 2,044 1,423 0,836 | 0,228 | 0,007
0,08 | 2,027 | 2,021 2,003 1,935 1,386 0,832 | 0,228 |0,007
0,09 | -1,919 | 1,754 1,898 1,839 1,349 0,826 | 0228 | 0,007
0,1 | -1,823 1,487 1,805 1,763 1312 0,819 | 0228 | 0,007
02 | -1223 1,221 1,216 1,194 0,996 0,715 0,228 | 0,007
03 | 0,906 | 1,000 0,902 0,890 0,778 0,601 0,216 | 0,007
04 | —0,702 | 0,779 0,700 0,693 0,621 0,502 | 0205 | 0,007
0,5 | 0,560 | 0,559 0,558 0,553 0,504 0,421 0,194 | 0,007
0,6 | -0,454 | 0,476 0,453 0,450 0,415 0,354 | 0,177 | 0,007
0,7 | —0374 | 0393 0,373 0,370 0,345 0,300 0,161 | 0,007
08 | -0311 0,310 0,310 0,308 0,289 0,254 0,144 | 0,007
0,9 | —0,260 | 0,223 0,260 0,258 0,244 0,217 0,128 | 0,007
1,0 | —0,219 | 0,136 0,219 0,218 0,206 0,186 | 0,114 | 0,007
2,0 | 0,049 | 0,049 0,049 0,049 0,047 0,044 0,034 | 0,005
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.11T1Ipn ompeneneHuu NPUTOKA HOA3EMHBIX BOJ K KOHTYpHOH HIM KOPOTKOM
JMHEHHOH BONONOHH3UTENLHOM CHCTeME B TONIIAX, CIOXEHHBIX M3 HECKOJBKHX
HEOHOPOJHEIX CI0EB, HEOrPAHWYEHHBIX MM OrPaHHYEHHBIX C OJHOM CTOPOHBI (HMEIOLIMX
OJTHY NPAMOJIMHEHHYIO TPaHHLY), 3HaUeHHs (QYHKLUHM HOHIDKEHMS IUIA CIOS, M3 KOTOPOTo
NPOH3BOMTCA OTKAYKa, CIeAyeT NPHHAMATE N0 GpopMyTam
JUISL HEOTPaHUYEHHOTO CIIOS

2 t
afb,
=% V), A%
4n
IJ1s CIOSL, OTPAHUYEHHOTO ¢ OJHOR CTOPOHH,

at  x2 a  x
w|=;- cs +W| ——; mes
[xgs Ja/bd] [x,z,,c, ./a/de
- 4n

3nech 3HaKM «+» COOTBETCTBYIOT: KIUTIOCY» — HENPOHMIAEMOMY KOHTYPY, «MHHYC» —
KOHTYpy nmTaHud. 3Hagenns Gynkmun W (1, v) onpenensiores mo Tabmuue A.4, rae:

. (A9)
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at at
u=-— wm ——;
xC.? xmc:
e p , (A.10)

’T Jalb, o Ja/;)d

bg onpenenseTcs A COOTBETCTBYIOMMX PACYETHBIX ¢XeM MO GopMyaM Tabiuus! A.S.

Tabnuna A5
PacueTHas cxema PacueTHad GopMyna
CxeMa 1 k,
HERMCIRGARE ARSI LCIM ey d=
le ) "" z: ) ‘§* ?iiv!" R p’ghd
kha-a, ™ o .....i,...
~""kd:h;}_“‘“ va ‘va oo
Z;I‘I‘Tl!,{“a:{’; ] '
IS SR R IR R j':.;.."u’ .t
R I RS 7L R
Cxema 2 x
bd = d
”’ehd

PRI,
k A, a—ad, " R
r -, B Y

CxeMa 3

1(k k
b= —(Tﬂ + zﬁ]
He\ % Paz

JIns HeHTpa H KOHTYPa CHCTEMBI X5 = F.
A.12Tlpn ompenencHMM IPWTOKAa NOXA3EMHBIX BOX K JUIMHHBIM  JIMHEHHBIM

BOJONOHH3HTENLHEIM cHcTeMaM 1o dopMyne (A.l1) 3naueHHs GyHxUMH moHHXeHHI O
BBIMHCHAIOTCA 110 dopMyIie

Xes 2L-x
®= 2at 2at )] (A1)
2] Zes
2at
3nauenus ¢pynxnmi F (4) onpegensiorcs no rpaduxy pucynxa A.1.

47



CII 103.13330.2012
Fu)

0,58
0,54 1
0,50

0,46

0,42 i
0,38 |44
0,34 |4
0,30
0,26
022 (4
0,18
0,14
0,10
0,06

0,02 .
0 020406080 204 1,6 18 20 =" wm u=2L2*

Wt oV

Pucynox A.1 - T'papuxk pynxunn F(u)

b 34 4

A.13 3navenne (QyHKUHM NOHMXCHHA NpPH Pa3HOBPEMEHHOM MNYyCKe HIIM OCTAHOBKE
3JIEMEHTOB BOJOTIOHH3HUTENIBLHON CHCTEMBI, KOrZa HAa KaXIOM j-M IPOMEXYTKE BpeMeHH
Qi;=const n rpadpuk pacxoma (O(f) uzobpaxaerca CTymeHYaroll JmHuMel (pHCYHOK A.2),
ClieoyeT ONpeAeIATE A/ #-I'0 MPOMEXYTKa BpeMeHH 1o dopMmyne

@:?QLQ"-—‘@(:-@_,) (A.12)

i=l ;

%
O

& L L 3

Pucynox A.2 - Crynenvatslii rpadHk 0TKAYKH
A.14 TTpomOIDKATENBHOCTE HEYCTAHOBHMBIIETOCA DEXMMa JOMyCKaeTcs MPUHAMATE
PaBHOH 3HAYCHHIO BPEMEHH !, NPH KOTOPOM BEMHCIseMas 1o Tabauue A.3 ¢yHKmus
TIOHIOKeHHSA P JOCTHrHET 3HaYEHUA, ONPENENAEMOro ANt COOTBETCTRBYIOIMX CXEM ¥ YCIOBMI
mETaHud 1o Tabnune A. 1.

PacdeT cKBa)KMHHBIX BOZONOHHZHTEILHBIX CHCTEM

A.15 PacrionoxeHHe BOAOMOHM3NTENBHBIX CKBAXUH, X YHCIO Y 3arTyOJIeHHE CIIeAyeT
OpHHUMATH HCXOJIS U3 IPHTOKA MOA3EMHBIX BOJ U HEOOXOAUMOrO NOMMKEHHS UX YPOBHS.
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PacueTHy10 IIPOA3BOUTENHHOCTE CKBKHH CIIEAYET ONPEAENATh C YUETOM MONy4eHHBIX
OLKITHEIX JAHHBIX.

Ipu OTCYTCTBHH ONBITHBIX JAHHBIX NMPOM3BOAHTENLHOCTH CKBAXHHEL, NP KOTOPOMH
ofecrieunBaeTcs JnuTeNbHad M 3(¢eKTHBHat paboTa BONONOHH3HTENLHOM CKBaOXHHBI C
YYETOM MpPOHHMIAEMOCTH OCYMIAeMOH MOPOAB M KOHCTPYKTHBHBIX NapaMETPOR CKBAKHHEL,
JIOIy CKAeTCs OIpeelIsTh o sMaupryecKkoli gpopmyite

q; <4001,k (A.13)

A.16 [Ipn pacuere BOHONOHM3MTENBHBIX CKBaXHH, INpEeBapUTEIHHO 3a[aBasCh HMX
mapaMeTpaMH  (DiyOuHON, A@HaMeTpoM H JIHHOH CMOYEHHOH 4uactTH ¢WIBTpa) H
PYKOBOACTBYACh ONBITHBIMH NAHHBEIMA, 4 NpPH HMX OTCYTCTBHH — ¢opmyno (A.13),
HeoOXOIMMO  ONpeNeNHTh NpPOM3BOAMTENHHOCT OXHOM  CKBaxwuHBL Hcxoms u3
TPOM3BOAMTENHHOCTH ONHOM CKBaKMHBI M OOIIETO MNPHTOKAa MNOA3EMHBIX BOI K
BOZIOMIOHU3UTENEHOM CHCTEME, HAMEYAIOT YHCIIO CKBAXKHH U MX PacHONOKEHHE, IPUHHMAs Ha
KaXIyI0 HX HHX NPUMEPHO DPaBHYIO Harpysky. IIpm 3TOM Heo6xomMMO NpHHHAMATH BO
BHHMaHHE OCOOEHHOCTH THIAPOreoNOrHYecKMX YCIOBHHM, a TaKXe YMEHBIUICHHE C TEYCHHEM
BPEMEHH NpPOU3BOJUTCIBLHOCTH CKBRXUH IO Mepe cpabOTKH ypoBHeif MOA3eMHBIX BOJ H B
Ppe3yNbTaTe NPOLECCOB KOJMbMATALMH, KOPPO3HH M XHMHYECKOTO 3apacTaHus (GHIBTPOB.

A.17 IIpu mpMHATBIX PacHOJOXKEHHM M MPOM3BOAHTENILHOCTH CKBaXHWH HeoOXoaHMo
HPOBEPUTH BEIUYMHB! TOHHKEHAS YPOBHS NOJ3EMHBIX BOJ B PACYETHHIX TOYKAX HA JIMHAM
BOZOTIOHU3UTENHHBIX CKBAXHH U B CAMUX CKBAXHHAX.

TMoHmxeHus B pacuyeTHHIX TOUKAX NPH KOHTYPHBIX M JMHEHHBIX BOJOIOHM3HTENLHBIX
CHCTEMaX CJIEAyeT BRIYMCIIATH UCXOAA W3 3Ha4YeHHH QYHKIMM moHmwkeHHs O, onpeenieMbIX
no Qopmynam cxem 1 u 2 TaOmmmsl A.l B ¢opmyne (A.l1) mpH HaOPHOM HOTOKE —
HENOCPEACTBEHHO, IIPH Ge3HaNOPHOM — NOCIIe IOJACTaHOBKH B hopMyiy (A.1)

_2H-S§
2

A.18 IloHmkeHHe YPOBHA NOA3EMHBIX BOJ HAa JIMHHM CKBAKHH ONpEJENieIcs IO
dopmye (A.1) no 3HaueHHAM O UpH X, = F JUIA KOHTYPHBIX B X¢s = 0 JUL1 THHEHHBIX CHCTEM.

CBa3p MeXIy NMOHWKEHUsAMH YpOBHeMf BOIbI B COBEPINEHHBIX CKBAXWHAX H HAa HX
JIMHHAY JUT HAIIOPHOTO TTOTOKA BEIpaXkaeTcs hopMyJoit

h (A.14)

9n
=¢,+22D, . (A.15)
Sh=8 kh in

CBsi3p MEXKIYy YPOBHAMH BOJZIbl B COBEPIICHHBIX CKBOKHHAX M HA MX JIHHHH Ui
6e3HarnOpHOTO MOTOKA NMEET BHJ

2
V==, (a.16)
OpnuHaTa ypoBHS BOABI Ha IIHHUHM CKBAYKHH Onpeznelsercs no Gopmye
y=H-S, (A.17)

U1 COBepIICHHBIX CKB@XHH IIOKasarels BHYTPEHHEro  (pUALTpannoOHHOTO
CONPOTUBIICHAS

D, =0,; (A.18)

in
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® = LS. (A.19)

JInd HecoBEpIIEHHBIX N0 CTENEHH BCKPBHITHA BOJOHOCHOTO CJIOS CKBAKUH IIOKa3aTeNb
BHYTPEHHEro  (WIBTPALlMOHHOrO  CONPOTHBICHMA C  Y4YeTOM  JOHOJHHUTENHHOTO
THAPOSHHAMHYECKOTO COHPOTHBJIEHHA H3-3a HEIOJHOIO BCKPHITHS BOJOHOCHOIO CIOS
onpexenserca mo gopmyie

Dy =B, + D,y (A.20)
B HANIOPHBIX YCIIOBHAX
h-1 1
2T, (A21)
21tl f rh

TJI€ € OTIPENIeNIAeTCA 10 rpauKy pUCyHKa A.3.

B Ge3nanopHeIX ycioBusx B tdopmyne (A.21) u mpu omnpeneneHHH 3HaYeHHs € IO
rpaduky pHcyHKa A.3 cieyeT BMECTO 3HaYeHHUS [y MOACTaBAATH by H BMECTO 3HavyeHHA h
HOJCTaBIATE V.

Ilpn pacuere cucTeM M3 HeCOBEPIIEHHBIX CKBaXHH B popMyner (A.15) u (A.16) cnenyer
BMecTO 3HauCHUA Oj, HOACTABIATE Dy

A.191lIpy BHIOpaHHBIX 4YMCIIE, pPACUETHOH IPOM3BOAUTEILHOCTH M PacHONOXKEHHAH
BOJONMOHU3UTENBHBIX CKB)XHH [PYNIOBOM CHCTEMBI CHEAyeT MPOBEPHTH AOCTHXKEHHE
TpeOyeMOro NOHMXEHHUA YPOBHS [IO3EMHEIX BOX B pacCYeTHBIX TOYKaX U B CAMHX CKBaXHHAX
MyTeM CYMMHPOBAHHs NCHCTBAN KXAOH CKBAXHHEI B OTACHBHOCTH:

1
S == Taul;- (A22)

3navyenus yHKOUA NOHMWKEHHA AT pacueTHBIX TOYEK BHE CKBAXHHBI ONPENEIBIIOTCA
no dopMynaM TaGnumpl A.6, a B COBEPIIEHHO# CKBaO)XXHHE OT €¢ COGCTBEHHOT0 ACHCTBHSA — IO

dopmyne

£,=0,159In"2. (A23)
T
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Lih=0571T 14
1,/h=0,4 1,2
1,0 M4 ? Y. Y. 1/h=0,311
08 HT<x =¥ign 10
LA p/ =0 TIEL TSIy 08
06 eV SN 2 /ﬂyﬂ”’ ol = 06
0.4 > =0 04
3 WX fa 2
0,2 - “ Y 0,2
0 0
-0,2 f -0,2
_0’4 " 1 B -0,4
01020304 _,e 010203040506070809 4’
b

a, 6 ~ CXeMBbI HeCOBEPIIICHHBIX CKBXHH B HaNIOPHOM M G€3HANOPHOM IUIACTax;
8, 2 — rpad Ky 1% Olpefe/ICHUA €

Pucynok A.3 - K pacdeTy cONpOTHBJIEHHSN CKBRXXAH Ha FHAPOJIOTAYECKOE HECOBEPIIEHCTBO

Ilpu pacuere cucreM M3 HecOBepIICHHBIX CkBaxuH mo ¢dopmynam (A.21) — (A.23)
3HaucHHe (YHKIMH IOHWKEHHA Djnp, BXOZHT B BHIPaXKEHHE PAaCYETHOTO PAmHYCa I,
COBEPUICHHON CKBa)XMHbBI, OKBHBAICHTHOM Mo Je6uTy nelicTBHTENPHOH HECOBEpPLICHHOH
CKBaXXMHE!

-2n®,
e =01, Q=€ "imp (A24)

Pacuer mpoM3BOAWTCA KaK JJis COBEPIIEHHBIX CKBaXHH C IOJICTAHOBKOH B (opMyIry
(A.23) BMeCTO p, BEIMYHMHEI PaCUYETHOTO PafifyCa /.

A.20 OxoHyaTenpHas IiyOHUHa CKBRXHH U [TyOMHA IOTPYXKEHMs CKBaXXHHHOYO HAcoCa,
a TaloKe AraMeTp U NIHMHA GHIBTPa yCTaHABINBAIOTCS Ha OCHOBAHHH ONpedeNeHHbIX mo A.18
¥ A.19 moHmwkeHHu ¥ OTMETOK YPOBHe}t BOJBI B CaMUX CKBaXXHHAX.

JUist nnMTeNBHOTO CpoKa CyxO0bl GMIBTP, Kak MPaBHIIO, CIENYeT pacloiaraTh HEKE
YPOBHS BOZBI B CKBaXXHHE. IIpa cOOTBeTCTBYIO0MEM 060CHOBAHHIH JOITYCKAETCS HCHIONb30BATh
BOJONIOHM3UTENbHBIE CKBAXHMHBI C HE3ATOIUNICHHBIM (MILTpOM, HAapHMep, Ha KOHEYHOM
STare NpH NOHIKEHHUY YPOBHSA BOBI 0 BOJOYNOpa. B 5TOM ciydae npu ompeneNcHuH JTHHB!
JelicTByromelt (CMOYEHHOH) YacTH (QWIBTpa ClIeAyeT YYHMTHIBATH BHICOTY BBICAUHBAHHS,
ONPENEIIONIYI0 YPOBEHE BOIBI 332 CKBOXHHOM, U BHIYMCIIATH NMMHY ACHCTBYIOmEH YacTh
He3aTomIeHHoro GunsTpa I M:
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JUIA COBEPIICHHBIX CKBAXHAH — 110 dopmyre

I = (168“ 4/k 051}‘2’4-}1 (A29)

n,

AL HECOBEPLICHHBIX CKBaXHH B GopMyny (A.25) sMecTo TEYEHHA BENMUMHEL yp, CIEAYET
noAcTaBuATh by
U

0’8 oy - ¥y 3 s { t . o g
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L -0 AT

01 // ; ]m v=05 F %1;‘1;3‘\ w®(u,v)
Y=o FITUL R TRe=od N foe
xX=s38g88 S22 883¥ 9
?'o‘???oo'ddo'o'o'do’co
Pucynok A.4 — T'padukn pynxuuii © (x, v) 1 @, (4, v)

PacueT Tpy6UaTHIX H rajgepeiHBIX XpeHaxKel

A21 Tlpu npunsroit rnyOuHE 3al0XKeHHS KOJBUCBOTO ApeHaKa MPUTOK MOA3EMHBIX
BOJ K HeMy CIe[lyeT BEIHHCIaTh 110 hopmyie (A.1) u popmynaMm cxem 3 1 4 Tabnaupt A.1.

910 XKe 3HAYeHMe BENWYUHHI NPHUTOKA ClefyeT NPHHUMATh IIPH ONpeleneHun
MIOHH)KEHHS YPOBHEH NoA3eMHBIX BOJ COrJIacHO A.18 B Toukax, ABJIAIOIIUXCA BHCUIHAMH IO
OTHOWEHWIO K KOHTYPY ApeHaxa.

A.22 TloHnmKeHHe YpOBHA MNOJA3EMHEIX BOA B IEHTpE KOJBLECBOTO JpeHaka IpH
3afiagHOM TITyOHHE ero 3alloKeHHd, a Takke TpeGyeMyio rIyGHHY 3al0XeHHS KOJBIEBOro
ApeHaXka IpH 3aXaHHOM HMOHMKEHHH B €70 LIEHTPE CIeAyeT ONPEAENATh U3 YpaBHEHHS

SI= n+2_r (p[L,r_d)_(P3(L) S ]n§£+2£q,(.f_’r‘i) . (A26)
341 I n B4] h Y \Un

Jhna cxemer 3 Tabmunet A.1 y; = h; mus cxeMsl 4 Toii xe Tabnuusl y; = H - Sj;
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]
bdi

]. (A27)
_"_) OTIPENIEIIOTCA COOTBETCTBEHHO IO

Vi

VpasHenue (27) cnemyet pemarh nox60poM Hin rpadhugecK.

Tabnuma A6

PacuerHas cxema

PacuerHan popmyna

Cxema 1

B c110€ ¢ KpyroBEIM KOHTYPOM ITHTAaHHUS

2
Xes*h
]

2 2
—Xes 1+ X

-
£=0,1591n

X

Cxema 2

B monyorpannyeHHOM
KOHTYPOM INHTaHHS)
1 — cxkBaxkuHa; 2 — 006J1acTh MTUTAHAS

cioe (¢ OmHMM

f=0 1591n————\w

Xh

X HMeEeT IIOJIOXHTENbHBIE 3HAYCHUA, €CHH
Touka M Haxomurcs MEXOY CKBaKHHOH H
00J1aCThIO MUTAHHA

B cimoe Mexay o6nacTeio NHTAHAA M
HEMpOHHOAeMOil rpaHHIei
1 — ckBaxxuHa; 2 — 061aCTh MATAHAS

CxeMma 3 ! @( x 2, +z] 9( X z )
.—__._.__.‘_..._.__.... = —_— - ——
9 M (x,z) b, b, by by
_Q‘: I x x z 21,, -z
\-5| U=—; v=— WIH V= .
- 2 bxt b:t St
B 6 Qynxkips © (2, V) onpenensercs 1o
TI00CO0OPa3HOM CII0€ € NBYMA KOHTypaMH rpadrKaM prcyHKa A.4
MHTaHAS
1 — cxkBaxxdHa; 2 — 0671aCTh NHTAHHS
Cxema 4 f e(x_lh+z)+®(x'zJ
=0y =5 1 mtre
.-—-_....Z_Lz_—__._ bsl b.!t b.ﬂ‘ bsl
_Q'ﬁ. 1 xM(x‘Z) u:i' v:lh+z :1"—2
" = b:t st b.vl

OynxuEs 0, (u, v) onpenensercs 1o rpaguxy
pucyHka A.4
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Pucynok A.5 — Tpadpuxu pyuxnuii

A.23 TIpu 3amanHOMN rIfyOuHE 3a10XeHHd THHEHHOro ApeHaxa IPHTOK MOJ3EMHBIX BOX
K HeMy cieayeT onpexenats no ¢opmyne (A.l) u dopmysam cxem 5 u 6 Tabmuusl A.l, a
YPOBEHP IOJ3EMHBIX BOJ B TOYKAX HA PACCTOSHHM X OT OCH JIMHEHHOTrO ApeHaXa — Mo
yKazaHuAM A.17 Bcxons w3 BENHUMHEI NIPUTOKA, BEIYUCICHHOR 10 dopmyne (A.11).

A24Tlpu 3ajgausoM TpeOyeMOM INOHMKCHHM B TOYKE HA DPACCTOSHMM X OT OCH
nuHefiHOrO ApeHaka CeAyeT BHaYalc ONpENENHTh NPHTOK MOA3EMHEIX BOJ K HEMY IO
dopmyne (A.1) H opmynam cxeMbl 2 TabaBLEI A.1, 3aTeM, HCIoNB3yq GOpMyIsI cxeM 5 1 6
TOM jXe TaGHUEI, ONpeNSNATs HOAGOPOM HEOOXOAUMYIO INTyOHMHY 3allOXKEHHs JMHEMHOro
JpeHaxa.

A.25 BykBeHHbIe 0003HaY€HH S, BXOAAIMHE B HOPMYIIE!, MPUBEACHEI B IIPHIOXKEHAU B.
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Tpaaoxenne b
(pexomennyemoe)

IIpoexTHpOBanKEe BOXONOHM3HTEIbLHLIX YCTPOlcTB

Boaononm3utenbHbie B RAOKIONATENLHDIC CKBAXKHHBI

B.1 Jiis onpeneneHus KOHCTPYKIMH BOJONIOHM3ATEALHBIX CKBAXMH B IPOSKTE TODKHB
GbITh BEIOpaHE! crioco6 6ypenns H TpebyeMoe KperureHHe CKBaXHH 06CaHBIMU Tpy6aMH.

JonmyckaeTcs npemycMaTpuBaTh OypeHHE CKBRKHH C DJIHHHCTOM MNpPOMEIBKOH B
npezienax HeApEeHHPYEMEBIX CIIOEB, a Takxke B MpeAenax APEHHPYEMBIX BOXOHOCHBIX CJIOEB B
TEX CHydasx, KOTAa ONBITHBIM IIyTeM JoKa3aHa 3(($EKTHBHOCTL mocnexyiomei
Pa3sTIHHH3AIAHR CKBOKHH.

Junamerp OypeHus cKBaOXHH IOJ (MUIBTPOBYIO KONIOHHY CICAYET NPAHHMATH IO
HapyKHOMY JHAMETPY NpPeIyCMOTPEHHOM MpoeKToM GIIBTpYIOmIeH 0GCHITKH.

B xonoHHax oGcamHbIX TPYO, MPeIyCMOTPEHHBIX HA IEPHOJ 3KCIUTYaTalHy CKBKUH,
BepXHHH 00pe3 xaxuodl ocraromeiics ob6caaHolt TpyObl HopkeH OBITH BHINE Oammvaka
npenbIRymeit TpyObI He MeHee 9eM Ha 3 M IpH PIy0HHE CKBaOXWHEBI 10 50 M He MEHee JeM Ha
5 M— npu Gonbieii rnyOMHE CKBaXXWHBI, KONBLEBON 3a30p MEXAY TpyOaMH HOJDKEH OBHITH
3alleMEHTHPOBaH (TaK e, KaK Bce 3aTpyOHOE NMPOCTPAHCTBO OCTAIoOleHcs TPyOBr) mima
3ajieNiaH CaTbHUKOBOH HaOHBKOH.

Ilpy MpPOEKTHPOBaHMH BOJOMOHH3ATENbHBIX CKBAXWH B MOA3EMHBIX BBIpaboTKax
CledyeT UpegycMaTpuBaTh WX OypeHHe C INpHMEHEHHEM YCTpOMCTBa, HCKIIOYAIOmETo
IPOpHIB  MOA3EMHBIX BOJ B BHIpabOTKH. B MArkMX mopomax IIpH COOTBETCTBYIOMIEM
00OCHOBaHHHM JOITYCKAaeTCs MPEXyCMaTpPABATh YCTPOMCTBO CaMOM3IIHBAIOMIUXCA CKBOKHH H3
IOA3eMHBIX BBIpAabOTOK IyTeM 3a0UBKM WM 3aJaBNMBaHHA (GHIBTPOBOH KOJIOHHH Ha
TpebyeMyto IiryOuHy.

B.2 i1 BOXOTIOHM3HTENBHBIX CKBRXKUH CIEAyeT MpeAyCMaTpuBaTh TpyOdaTsie,
KapKacHO-CTepXKHEBHIE, IPaBUTALHOHHBIC, KOP3UHYATHIE, KOXKYXOBBIE H GIIoYHbIC (MILTPHI
HIH TIPOCKTHPOBaTh BONONPHEMHYIO YacTh CKBaXHHBI Ge3 ycTaHOBKH B He#l (HIBTpOB
Hcxonad u3 TpeOGosanuii Tabmuust b.1.

Kaxmoe ¢uIbTpoBOe 3B€HO JOJDKHO HMETH I1aCIIOPT 3aBOZ[a-H3TOTOBHTEI C YKa3aHHEM
BCEX €I'0 TEXHHYECKHX JaHHBIX.

TIpu HEBO3MOXHOCTH MONTYYCHUS (UIIBTPOB 3aBOJICKOI0 H3rOTOBICHAS HA HUX JIOJDKEH
OBITH BBUIAH CHELHATRHEIM IPOEKT, pa3paboTaHHBIA NPOCKTHOM OpraHu3alueit.

OuisTphl INOMKHBI 00nagaTh JOCTaTOYHOM NPOYHOCTHIO, ofecmedmBaomed HX
HOpMaJiBHYI0 paboTy B CKBaXHHE, a TaKK€ COXpaHHOCTP TpH MOHTaXe H
TpaHCIIOPTHPOBAHHH. [IPOEKTHPOBATH UX CIEAYET B aHTHKOPPOSHOHHOM HCIONHEHHH.

Coenunenre GHUILTPOBEIX 3BEHBEB MEXAy CcobOH, a TakXe ¢ OTCTOHHHMKOM M
Ha(QpUILTPOBEIMY TPYGaMH JIOKHO GBITH, KaK IPaBHIIO, pe3bOOBBIM.

B.3 Ileppopanuto TpyG cremyer HpexycMaTpHBaTh B BHIE KPYTJIBIX OTBEPCTHH MM
mene. BogonpueMHble NOKpHITHA TPYGUaTEX U KapKacHO-CTEPKHEBBIX QHIBTPOB ClEAyeT
BBIIOJNHATH IIPOBOJIOYHBIMH, HaBATBIMM IO CIOUpPATH C 3aJaHHBIM IOCTOSHHBLIM IIAroM,
CeTyaThIMM WAH H3 IPOCEYHOro CTANBHOrO JIHCTa C Pa3NMYHBIMA THIIaMH nepdopamun
(«MOCTOMY, KPYIJIBIMH OTBEPCTHAMM, IIEAMHU H T X.).

B.4 CxkBaxxHOCTE GOKOBOI IOBEPXHOCTH TPyO4aThix (PUILTPOB JONKHA OBITH NOPSHKA
18-25 %, BOZOTPHEMHOTO MOKPHITHA M3 NPOBOIOYHON OGMOTKM HIH NPOCEUHOrO JHMCTA —
nopsaka 3060 %.
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PasMmep mpoXoAHEIX OTBepCTHHl BOXONPHEMHOTIO NOKPHITHSA, a HPH €ro OTCYTCTBUH —
OTBepcTHHl WM miened ¢uIbTpa NOMKEH OBITH PaBEH CPEAHEMY AMAMETPY YacTUL dj i
npuleratolnet mopoas! Wi oOCHITIKH.

B.5 B kauecTBe MaTepraia OOCHIIKH QHILTPOB CIEAYET NMPHMEHATL OTMBITHIN MECOK U
rpaBuif HIH NECYaHO-TPaBHifHBIE CMECH, a TaKXke IPOAYKTHI APOOICHHs M3BEPXKEHHBIX WK
TIPOYHBIX OCANIOYHBIX TIOPOJ C YAEbHEIM BecoM He MeHee 20 KH/M® (2 Tc/M) B BpeMeHHBIM
CONPOTHBICHUEM CxKaTHIO He MeHee 60 MI1a.

Marepuan o6cbmku fomkeH GBITH INIOTHBIM, HEPACTBOPHMBIM B BOJE, CBOGOIHBIM OT
COJIEBBIX TIpUMECEH.

B.6 I'panynoMeTpuyecknii COCTaB NMECYAHO-TPABMHHON OOCHIIKM, YHCIO CIIOEB H HX
TOJIIUHY CJICAYeT MoAOHpaTh UCX0Aq U3 TpeboBanuit Tabmuis! B.2.

Vinanxky o6CHIKE ciefyeT npeaycMarpuBaTh Ha 2—-10M BBIIE BepXHEH KPOMKH
¢GuIBTpPa B 3aBHCHMOCTH OT ITyGHHEI CKBRXKUHEI H BBICOTHI YYaCTKa (GMIIBTPOBON KOJIOHHEI,
NEPEKPEIBAEMOr0 OGCHINKOM,

B.7 Ilecyano-rpaBuifHcie ob6cpiku yIIHPEHHOTO KOHTypa  JONyCKaeTcs
IIpeXyCMaTPUBaTh B MEJIKAX IECKaX B BOJOTIOHH3UTEIBLHBIX CKBAXHHAX, OypeHHE KOTOPHIX
IIPOEKTHPYETCH YAApHO-KAHATHBIM CIIOCO60M.

OzHocn0iiHy10 OGCHINKY YUIHPEHHOTO KOHTYPA Pa3peInaeTcs NPOEKTHPOBATE C YIETOM
YCTpOHCTBa €€ OHAM H3 CIEAYIOIIUX CIIOCO00B:

IPOKAuKON CKBaXUHBI 3pIHGTOM C OXHOBpEMEHHOH YKIAaNko#l IecyaHo-rpaBHHHOrO
MaTepuana d oaseMOM 00cafiHO KONOHHEL,

HOTpYXeHHEM GUILTPOB C KOHYCOM;

C IOMOIIBIO BCIIOMOTaTeIbHBIX CKBAXHH;

IIpHMEHEHHeEM JUIa OypeHns pacimupuTene.

b.8 B KOHCTpYXIIMHM BOJONOHH3UTENbHOH CKBAXHMHEI JAOMXHA OBITH NpEXycCMOTpeHa
¢bunbTpoBas KONOHHA, COCTOAWIAS M3 INIYXHX TpyO, IEpeKpHIBAIOLIMX HEYCTOWYMBEIE, HE
OT/IAIOIIHME BOJY CJIOM, GMILTPOBLIX 3BEHBEB, OrOJIOBKA H IPH HEOOXOAUMOCTH — OTCTORHHKA
WM Bbilycka. JluaMerp MIBTPOBOM KOJOHHBI JOMKEH YHOBIETBOPATh TpeCOBaHHAM
MOHTa)Ka H IEMOHTAXa MOrpyXaeMoro B Hee 060pyI0BaHHS, B YaCTROCTH HAaCOCOB (€C/H OHU
IPEAYCMOTPEHBI TIPOEKTHOM JOKyMeHTanuel) 1 npuGopoB, a Takoke MpPOIMycKa pacyeTHOro
pacxoza BOJbI.

Oustpel  (cornmacHo Tabimmne B.1) HeoOxoaumo mpeaycMaTpHBaTh B KaKIOM
BONOHOCHOM TIOpDHM30HTE, M3 KOTOpOro TpeOyercs orGop BOIbl, a TaKkke B 30HE
BOZOTIOTMIOMERHs, UHCTO 3BeHEEB DMITETPOB YCTAHABIMBACTCS PAaCIETOM.

OrcToifHUK JoMxeH ObITh NPeXyCMOTPEH B KaXAOH CKBa)KMHE, B KOTOPO#l BO3MOXHO
OCeflaHHe YacTHI, IpyHTa. [IMWHy OTCTOHHMKA CJeQyeT HasHa4aThb B 3aBHCHMOCTH OT
KOJIMYECTBA OXMAACMBIX OCAJIKOB YaCTHIL FOPHBIX TIOPOJI, HO He MeHee 2 M.
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Ta6nmmoa B.1

Buj1 BoAONpHEMHON JaCTH CKBAXKHH O6nacts npUMeHeHHA
1 CxkBaxnHsl, He obopynosanneie|[Ipo4Hsle  TpEUMHOBATHE CKANBHBIE MOPOAE, B
dusTpOoM npefienax KOTOPHIX HET ONacCHOCTH BHIBAJIOB H BLIHOCA

3aIMBAIOLICIO TPELIHHBl MaTepHaja B  NOJOCTH
CKB)KHHBI, NPH PacHOOXKEHHH CKBOXHHHOTO Hacoca
BBIIEG HE3aKpeIUVIEHHOM 4YaCTH CKBRKHHBI WIH B
cKkBaxuHe, pafoTaromedi Ge3 Hacoca; CKBAKMHBI C
YLIMPEHHOM BOXONIPHEMHOMN MOJOCTHIO, 06pa30BaHHOIM
B pe3ynbrare BHIHOCA NOpPOABI M3 BOJAOHOCHOrO
rOpH30HTA

2 TpyGuatsie GUIBTPHI — TPYOB! C Kpyrioi
WM 1eseBoit nepdopanneii 6e3 oOchNKN U
BOJONPHEMHOTO TIOKPBITHA

TpemuHOBaTble CKalbHBIE M KPYMHOOGIOMOYHbIE
NOpOABl NpPH  OTCYTCTBHM  OHAaCHOCTH  BBIHOCA
TPYHTOBOTO MaTepHala M3 TPELIHH; NPH HaulexkalleM
060CHOBaHHH — I'PABEJIUCTBIE TPYHTBI

3 TpyGuaTsie (GUABTPHI C BOJONPHEMHBIM
MOKPBITHEM H3 TNPOBOJIOYHOW OOMOTKH,
IITAMIIOBAHHOTO JIUCTa C OTBEPCTHAMH WIH
ceTkM, a  Talke  QWIBTpH M3
INTAMIIOBAaHHOTO JjMcTa $e3  ONopHoOro
Kapkaca, Ge3 00CHINKA

Ilpn HagnexameM OGOCHOBAaHHH KpynHblE M
rpaBelMCThie  TECKH,  KPYNHOOONOMOYHBIE U
TPEIMHOBAThIe CKANbHBIE MOPOABI TpPH OTCYTCTBHM
OMacHOCTY BBIHOCA MECYaHOTO MaTepHana B CKBAXHHY

4 To ke, ¢ necyaHO-TpaBHI{HON 06CHITKOH

Ilecku W OpyrMe ropHsle HOpoAbl NMpPH OMACHOCTH
BBIHOCA MEJIKMX YaCTHI] B CKBAXKHHY

5 KapkacHo-cTep:kHeBble  ¢QMIABTPHL  C

BOZOTIPMEMHBIM NOKPBITHEM 10 03, 3

ITo no3. 3 npyu yCINOBHM PACHONOKECHHA CKBaXHHHOTO
Hacoca Haj (WIBTPOM, a TaKkKe B CKBIKHHAX,
paGoratoiux Ges Hacoca

6 To xe, ¢ mecyaHo-TpaBUitHOH 06CHINKOM

ITo no3. 4 B ycnoBHAX pacroNIONEHHA CKBAKHHHOTO
Hacoca HaJ GWIBTPOM, a Takke B CKBaXHHaX,
paboraromux 6e3 HacocoB

7 I'paBHTaLIHOHHEIE GunbTphI
KOJIOKOJIBHOTO WJIY 30HTHYMHOrO THIIA

INecku cpenneit KpynHOCTH

8 Kop3uH4aTble U KOKYXOBBIe GHIIBTPHI

VcitoBKA, B KOTOPBIX, COTIACHO TpeOGOBaHHAM TaGIHIbI
b.2, HeoGxonuMa ABYXClO¥Has OOGCHIIKA H B KOTOPBIX
CO3J]aHUIO OOCHINKU HEMOCPEACTBEHHBIM NOrpyKeHHEM
B CKBROXXHHY IeCKa M T'paBHsi NPENATCTBYIOT HANOpPHBIC
BOIBI

9 Biouspie GUIBTPBI

KpynHple  necku H rpaBUHHO-raNeYHUKOBBIS
OTIOXKECHHA TpU OTCYTCTBMHM B MOA3EMHBIX BOJAaX
KOJIbMaTHPYIOIMX XMMAYECKIX 00pa3oBaHuit

[Mpumedanus

1 INpumenerne GuwibTpoB Ge3 0GCHIIKU JOMyCKaeTcA, €C BO3MOXHEBIE NPU 3TOM OOPYIIEHHA IOPHBIX
TIOPOJi He BHI3BLIBAIOT OCJIOKHEHMA Ha TPIIETalolleli TeppPUTOPHH.

2B mnpOEKTHOW [JOKYMEHTAUMM JOMycKaeTcs NPEXyCMAaTpuBaTh WCMONL3OBAHWE A  GUIBTPOB
BOJIONOHM3HUTENBHEIX CKBAKMH BOJIOKHHCTHIX MAaTepHanoB, CHHTETHYECKMX TKaHel M APYrHX MaTepuanos,
OTBeYAlOMNX TPEGOBAHMAM HEOGXOAMMOTO CPOKa CHYXGbI CKBAXKHHBL.

3 Kak npHBHJIO, CleXyeT NMpeayCMaTPHBaTh GIIILTPHI 3aBOACKOTO H3rOTOBNEHUA.
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Tabnuma B.2
IMapametpsi 06CcHINKH TpeGoBaHus Kk napamMeTpaM
CooTHoOLIICHHE 3HAYEHHIT CPEIHUX AHAMETPOB YacTHIL MaTepHalla, 5< A Doy B <10
NpHJIEralomero K mopofe Cios o6CHNKH H camMol 1o 700 = =
P - po © POIB! dg,ml A dymt

NOCJIEAYIONETO H NPeIbIAYIIEro CJI0eB 00CHITKH
Pa3Ho3epHHCTOCTD MAaTepHaa KaxXROTO €0 OGCHIMKH NpH ee

ycTpokicTae:
THAPABIHYECKHM CIIOCOO0M HIIM YKJIaAKOM B KOXKYX d <5
ding
nmyreM cOpoca mo 3a30py Mexay OQWIBTPOM H CTEHKAMH d, 3
CKBRKHMHBI ES

Tonmyia 0AHOrO cnof oOCHIMKK QUILTPA BONOMOHMIMTENBHOR| 14, 230dy, U 14 20,25dy
CKBRKHHbI

Tipumevanue - Ilpm nepeceueHMM (WIBTPOM HECKONBKMX BOZOHOCHBIX CJIOEB WM TPOCIOEK
IPYHTOB Da3NMYHBIX HAMMEHOBAHUNH W BHIOB, MaTepHan OXHOCJOHHOM OOGCHINKH cnemyer NoaGuparth NO
HAMMEHBIIEMY 3HAYCHWIO dgm, ONPEACNCHHOMY NpH TPaHYJOMETPHUCCKOM aHalM3e BCeX OTOGpaHHBIX
00pasLoB NOPOibL, HO ¢ COGIMONEHHEM VI KaXJIOTO NEPECEKACMOTO CIIOA YCHOBHA )y > dgmy. ECIHN 3HA9eHUA
g m PAITHIHBIX BOJOHOCHBIX CJIOEB HACTONBKO OTIHYAIOTCA MEXAY COGOM, 9T0 5TO YCIIOBHE HEBBIIONHUMO, TO

CIeAYET NPEMyCMATPHBaTh OAHOCNOMHYIO OOCHINKY € Pa3IMIHEIMK 3HAYCHUAMH d) 5 HO BEICOTE QWILTPA WIH
JBY XCIIOHHYIO.

B.9 JInga oTkauku BOABI M3 BOJOINOHU3HTENBHBIX CKBaKHH, KaK IPABHIIO, CIERYeT
IpesycMaTpHBaTh CKBaXHHHBIC HACOCHL.

llpu mannexamem o6OCHOBaHMH NONYCKAeTCs NPOEKTHPOBaTh 0GOPYNOBaHHE
BOJONOHH3UTENBHBIX CKBXXUH 3pNH(TaMH, rHIpO3IeBaTOPaMH, OPLIIHEBEIMH HACOCAMH.

Jns OTKauKH XMMHYECKH aKTHBHEIX H TEPMAIBHBIX BOJ HAcCOCHI ClIeAyeT NPHMEHATD
B XUMMYECKH- ¥ TEPMOCTONKOM HCIIONHEHUAX.,

Tlpn pasMemeHHH B CKBaXMHE Hacoca C NOTPYXKHBIM 3JIEKTPOABHTATENIEM HHXE
¢uneTpa crnenyer mMpeRyCMaTpHBaTh YCTPOMCTBO B BHJE OTKPHITOTO CHH3Y KOXyXa s
o6TeKaHHA (C LENBIO OXJAXKACHHUS) JCKTPOABHIaTENs OTKaYHBaeMON BOZOH, €C/IM TaKoe
YCTPOMCTBO HE NPEAYCMOTPEHO KOHCTpYKIHel Hacoca.

Ilomaya macoca npm  TpeOGyeMOM  Hamope  JONXKHa  COOTBETCTBOBATh
MPOM3BOAUTENBHOCTH CKBAKHHBI.

B.10 CkBaxxunsl, 060pynoBaHHBIE HACOCOM, HOJDKHBI OBITH CHAGXXEHBI MaHOMETPOM,
3aBHXKKOH, OOpaTHBIM KJIamaHOM, KpaHOM MiIs oT6opa npo6 BOABL, BOJOMEPHEIM
YCTpOHCTBOM, MBE30METPAMH MM XaTYMKaMH IS 3aMepoB YPOBHEH BOJABI B QMILTPOBOH
KOJIOHHE M B 3aTpyOHOM IHpocTpaHCTBe (B CHCTeMax BOJONOHHM3UTENLHBIX CKBAXKHH,
paboTalomux B OXMHAKOBBIX YCJIOBHAX, NOMYCKAETCS YCTAaHOBKA MBE30METPOB B OJHOM H3
DECATH CKBAXHH).

Ilpu orcyrctBuHM HeoGxomumocTH B ¢uiabTpe (cornacHo Tabmume B.1) ciepyer
npefycMaTpHBaTh KpEICHHE CKBaXXUHBI IIIyXoit TpyGoil OT noBepxHOCTH 0 ITyOHHEI HE
MeHee 9eM Ha 2 M HIDKe Hacoca.

b.11 llpn mpoexTnpoBaAun 371EKTPOCHAGXkEHHA CKBAXXMHHBIX HACOCOB HEOOXOAMMO
cobmonars TpeboBanus [22]. [lo HameKHOCTH SIEKTPOCHAOKEHHS CKBAKHHHBIC HAacOCHI
otHocATes Ko II kareropuu.

OnexTpocHabXEHHE CKBaKMHHBIX HACOCOB  CJIEAYeT MOpPeAyCMaTpHBaTh  OT
CaMOCTOSATENbLHBIX JIMHUH 371eKTponepeaayn.
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B.12 JIna HaCOCHEIX YCTaHOBOK BOJOIIOHM3UTENBHEIX CKBaXKMH, KaK NIPaBHUIO, CIEAYET
NpeaycMaTpHBaTh aBTOMATH3auuio paboTel 060pyAOBaHMA B 3aBHCHMOCTH OT YPOBHS BOJBI
B CKBa)XXHHAX C CHTHanM3anuei o6 aBapHifHOM OTKIIOYCHHM Ha JUCIETYEPCKHI IyHKT, IpH
He0GX0AUMOCTH HEePHOXNYECKOro BKIIOYEHHS W OTKIIOYECHHUS HACOCOB — JHCTAHIMOHHOES
yIpaBJicHHE.

B.13 Brimyck u3 ckBO3HOH cOpOCHOH CKBaXXMHHI (CKBO3HOrO (HIbTpa) HOJDKEH OBITH
o6opynoBaH 3aBIXKOM 1 MAHOMETPOM.

b.14 B mpoexre caMom3nuBalomeHcs CKBaXHHBI HOIKHBI OBITH IIpeLyCMOTPEHBI
MEpONpHATHS IPOTUB MpPOPHIBOB MO 3arpybHOMY (3a GUIBETPOBOM  KOJOHHOIM)
TIPOCTPaHCTRY.

Vcerhe camousimBaromeiicss CKBaXHMHBI CleLyeT MPOEKTHPOBAaTh HHXE OTMETKH, IO
KOTOpo#t TpeOyercs MOHM3MUTL YPOBEHb HANOPHBIX BOA. M3imB M3 ycres cienyer
IpeaycMaTpPHBaTh B BOZOOTBOMALINE JIOTKH, TpyOOIPOBOBI HITH CHOOHHEIN KOJIIEKTOD.

VYerbe camomsnmBalomeics CKBaXHHBI B IOA3€MHOM BbIpaGoTkKe JOIKHO OBITH
060pyX0BaHO 3aBHAKKOM.

B mydeBhIX ApeHa)XKaX CaMOM3JIHBAIOIMECS CKBa)XKMHBI CIEAYET NPENYCMAaTPUBATh BO
BCEX CJIOSAX, B KOTOPHIX TpeOyeTcs BOIONOHMKEHWe. UHCIO THE3X B CTEHKE KOJOALa
JOJDKHO 6LITE B 1,5-2 pa3sa Gonblie pacyeTHOro YHC/A JIydei.

b.15 BakyyMHEIe CKBaXHHBI Cle[yeT mpefycMaTpUBaTh ¢ repMETHYHON KDHIUIKOH H
CATBPHUKAMH I YIUTIOTHEHHS MECT IIepecedeHHs ¢ Helf BceX 5JIeMEHTOB 0GopyRoBaHHMS,
npeaycmarpuBaembix  B.10. BaxyymHEIE CKB2O)XHHBI JONOIHMTENBHO JOJDKHBI OBITH
0o6opyOBaHBl BaKyyMMETpOM, HaTYMKaMH YpPOBHEH M YCTpPOHCTBOM JUIS M3MEPECHHA
IMHaMHYECKOro ypOBHSL.

B mpoexTHON JOKYMEHTaMM HEOOXOAMMO IpeXyCMaTpUBaTh TIepMETH3ALMIO
My(TOBBIX COeqUHEHHH QHIBTPOBBIX KOJOHH M HX EHTPOBKY B CKBa)XXHHAX.

Jnsa o1Gopa Bo3ayxa U3 BaKyyMHBIX CKB)KHH CIIEAyeT NIPeXyCMaTpHBaTh YCTaHOBKY
BaKYYMHBIX HaCOCOB MJIM 3XEKTOPHBIX ycTpoiicts. Ilpu 3TOM Jomyckaercs HmpHMEHeHHe
CHCTEM, OCHOBAaHHBIX Ha HCIIOJL30BAHMH HACOCHBIX arperaToB JIETKHX HIIIOQHIBTPOBBIX
YCTaHOBOK BaKyyMHOTO BOZOIIOHMKEHHA.

B.16 OronoBky u HapyxXHOe 060pyIXOBaHHE BOJONOHH3UTEIBHBIX CKBAXKHH JO/DKHBI
OBITH 3aIMHIIEHE! OT IOBPEXKICHUS U 3aCOPEHHUS.

B.17 Ilpy ¥cHons30BaHMM OTKAYMBaeMOM BOBI JUI BOJOCHAOMXEHMs KOHCTPYKIIHS
BOJIOIIOHM3HUTENLHEIX CKBXKHH JOJDKHA YAOBIeTBOPATSH TpeGopanmam CIT 31.13330.

b.18 B mpoekTHO#f  JOKyMeHTanMH  cilegyeT  IIpeAycCMaTpHBAaTh  Pe3epB
BOJOIOHM3HUTENBHBIX CKBXHH, B TOM YHCIe 00OpYyHOBaHHEIX HACOCaMM, B pasMepe 1o
20 % ot ux obmero 4ucia, ONpeneaeHHOIO PaCICTOM.

B.19 Konctpykuus HabmogaTelbHbIX CKBaXKHH, KaK IPaBMJIO, JODKHA BKIIOYATh
Haa(duIBTPORKEIE TPYGHI, GUIBTPOBYIO YacTh ¥ OTCTOMHMK. BHyTpeHHMH AvaMeTp KONOHHEI
JoixeH GBITH TaKMX pasMepoB, YTOGEI 00eCeYnBATNCE OECTIPENATCTBCHHOE NEPEMEIICHHE
B €e NOJIOCTH M3MEpPHTeNbHON ammapaTyphi H BHIIONHCHHE PEMOHTHEIX paGor. Pummbtp
JOITyCcKaeTcs NPHMEHATh TPyO4yaTOro THNA C CETUATHIM BOJONPHEMHELIM IOKDHITHEM H3
CHHTETHYECKUX MaTepuanoB. OTCTONHUK HabMIONATENbHON CKBAXUHBI CIACOYET BLIIONHATD
BBICOTOM 2—3 M. OroJI0BOK CKB&)XHHBI JOJDKEH HOJHUMATHCA HAJ| IMOBEPXHOCTBIO 3€MIIH He
MeHee yeM Ha 0,5 M U 3aKpBIBATHCS KPBIMIKOM € 3aMKOM, a Y4aCTOK BOKPYT CKBAXHHEL, IIPH
HeoGX0JUMOCTH, JOIKEH OBITh OrpaxIeH.
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Ilpn HermyGokOM IONIOKEHHH 3aMepAEMBbIX YPOBHEH NOA3€MHBIX BOJ B KadecTBe
HabNIoaaTeNbHEIX CKBaXXHH AOIYCKAETCSA HCIIONb30BaTh JIETKHe HIIO(MIBTPEL

Bypenue HaOMONaTeNBHBIX CKBRXWH CleNyeT NpeXyCMaTpUBarTh, KaK MpPaBHIO,
BpaumaTensHEIM cniocoboMm. Jlomyckaercs norpyxeHue (UibTpOBOH KOJIOHHBI ITyTEM
NOAMEIBA.

B.20 B 3aBHCHMOCTH OT Te0JIOTHYECKOTO paspesa, cnocoba GypeHHs B KOHCTPYKIHH
CKBaXXHHB! B NPOCKTHOM JOKYMEHTAallMH ClieyeT IpeXycMaTpuBaTh 00paboTKY CKBaXHHBI
OJHHM H3 METONOB (MM HECKONBKAMH): TMIPABIMYECKHM, 3JIEKTPOTHIPABIMYECKHM,
PEAreHTHBIM, THEBMOYAAPHBIM, MEXaHHIECKAM, YIIbTPa3BYKOBHIM, B3PHIBHBIM.

O6paboTKy CKBa)KHHEI CJIEAYET Ha3HAYATh:

Tepen BBOAOM B JAelicTBHE — B Ciay4adX HEOOXOAMMOCTH €€ pa3rIHHH3AIuH,
aKTHBH3AIIMM TPEmMH B CKAJbHBIX NOPOKAX, OOpa3soBaHMA BOKPYT CKBaKHHEI
€CTECTBEHHOTO (PHIBTpPA IyTEM BBIHOCA MEJIKMX YACTHII U3 OKPYXAIOMMAX FOPHEIX MOPOX;

B npouecce paGoTHI — uepe3 NMPOMEXYTKH BpEMEHM, ONpPENEIACMble OIBITHBIMU
HAHHBIMHU JUI1 MECTHBEIX THAPOTEONOrHICCKEX YCIOBHA;

nepel cxadeif CHCTEMbl 3alUThl B 3KCILTYaTamuIo — B CIydac e HCIONB30BaHUs B
IIpoLecce CTPOUTEHCTBA FOPHOrO IPEATIPAATHS.

JApeHaxu

B.21 IlnacToBslii ApeHax Ha OTKOCAaX OTKPHITHIX BEIPaGOTOK ciiefyeT MpOeKTHPOBaTh
onHoCHOHHEIM. B kayecTBe GMILTPYIOMMX MaTEPHANOB HOIMYCKAETCHA NpPEXYyCMAaTPHBAaTh B
3aBUCHMOCTH OT TDPaHYJIOMETPUYECKOTO COCTaBa BOXOHOCHEIX HOPOJ CpeAHHil WiIH
KpyNHBI# TECOK, a TaKKe MeCYaHO-TPaBHMHEIE CcMeCH ¢  KodpdHuHeATOM
Pa3HO3EPHUCTOCTH di/dins He Gonee 20.

BepxHss rpaHHIa IUIaCTOBOTO ApeHaka JODKHA NpPeBHINATh He MecHee YeM Ha 0,5 M
YPOBEHb BBICAYMBAHHUA BOABI Ha OTKOCH! BHIpaboTKH. TONIMMHA IUIACTOBOrO IpeHaXa
nomkHa 66Th He Meree 0,3 M. OTBOA BOZBI M3 IIIACTOBOTO ApeHaXKa Ha OTKOCAX OTKPHITHIX
BBIPaGOTOK OCYIIECTBIAETCSA Yepe3 TPyOUaThil HIIH TpaHIICHHEIA ApeHaX.

Jlns mpenoTBpalleHHs NPOMEP3aHHA APEHAXHON OTCHIIKM IUIACTOBOTO JpeHaXa H
TPyGUaThIX HIM TPaHLIEHHBIX APEH, MOBEPXY IITACTOBOTO APEHAXa ¥ MENKO3ariyOIeHHBIX
IpeH cileNyeT YKIaAplBaTh 3allUTHBI cHoH rpyHta. JlomyckaeTcs IIpHMEHEHHe
BOJZIOCTOMKOro yTelumTenas. Ecnu mo3BonsioT ycnoBHs, IpeHsl HEOGXOMHMO 3ariyGnaTh
HIDKe [yGHHEI IpOMep3aHus IpyHTa.

Ilpy HeoOXOAMMOCTH  JOmycKaeTcd INPENYCMATPUBATH  IUIACTOBEIA  IOPEHAX
BHYTPEHHHX OTBAlOB B Kaphepe (pa3spese), YIOXEHHBIH MO Bcell IUIOIaaM OCHOBaHHA
OTBajia M0 BEPXY CHCTEMATHYECKH PACHONOXKEHHBIX APEH-KaHaB ILIOINAJbIO IIONEPEIHOrO
cedeHus Kaxnoi He Menee 0,1 M ¢ 3anoHeHAEM KaMEHHBIM, IeOEHOYHBIM MaTepHAaIOM,
60eM H3 Xkene306eTOHHBIX 6JI0KOB, IUIHT U T.N. JUIA OTBOJA BOJBL BO BPEMEHHBIE KAHABLI
BJI0Jb HPOHTA OTBAJIOB.

IInacToBEIl ApeHa)k B OCHOBAaHMH COOPY)XXCHHMH HAa TPEIIMHOBATHIX CKANBHBIX H
MONYCKANBHEIX MOPOJAX CHEMYeT IMPEeXyCMaTpHBATh M3 OJHOIO CNOS [PaBHA HIM WIeOHA
MyHHMaNbHON TommMHOM 20 cM. B ciydae, eclM B OCHOBaHHH COOpYXKEHMH 3ajeraror
MeJKHE, NBUIEBATHIE NECKY WM IIHHUCTHIE IOPOMBI, TO IUIACTOBEIM APEeHaX BHIMONHACTCA
u3 OBYX CJIO€B: IECOK CpeAHell KpyNMHOCTH ToilIuHOM He MeHee 10 cMm (HIKHHE cnoit) u
rpaBuif MM wme6eHp ToNmMMHOK He MeHee 15c¢M (BepxHmii cnoi). Jlomyckaercs
BBINOJHEHNE IUIACTOBOTO JpEHaXKa OJHOCIOMHBIM M3 IpaBUsS WM INeGHA TONIIMHOM He
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MeHee 20 cM ¢ MOATOXKOM H3 HETKaHOTO TEOTEKCTHJABHOTO MaTepHaia, 3aMeHsIomed
necyaHslit cioH.

JlonyckaeTcss MpeRycMaTpHBaTh MCIONB30BAHHE IS IUIACTOBHIX ApeHaXel MIHT U3
nopucroro GeToHa MM JAPYTMX MaTepHaloB, YAOBICTBOPSIOIHX TPeGOBAaHHSIM
HeobxoauMOH BOJONPOBOAHMMOCTH, NPOYHOCTH, HEPa3MOKAEMOCTH M  YCTOHYHBOCTH
TIPOTHB arpecCHBHOTO BO3JACHCTBHS MOJ3EMHBIX BOA.

Bona u3s niaacToBoro ApeHaxa OTBOJUTCS TPYOUAThIM HIIM TPAHIICHHBIM JpEHaXKeM K
MecTy cOpoca MM K NepeKaunBarOLIMM HaCOCHBIM CTaHITUSAM,

JpeHaxxHBIH CIOM M3 IIECKa 338 CTEHAMH COOpPYXKEHHUI (IPHCTEHHBIN ApeHax) clexyer
IpedycMaTpHBaTh TOMIMHHOW He MeHee 20 cM Ha BBICOTY He MeHee 4eM Ha 0,5 M Bblme
YPOBHA HOI3EMHBIX BOA. B KauecTBe MPHCTEHHOTO ApeHaXka MOrYT GbITh MCIIOJB30BAaHBI
OKJICCUHBIE DPYTOHHBIE WM JIMCTOBEIE IONMMEPHBIE MPOGHIMPOBAaHHBIE MaTepHalBl C
OUIBTPYIOMHM Hapy)KHBIM CJIOCM BHIIOJHEHHBIM, KAaK IPAaBHIO, M3 TEOTEKCTHILHOIO
MarepHaga ¥ BOJOHENPOHHIAEMOH HOIIOXKKOH (MOXeT OBITh HCHONB30BaHA Kak
JOHOJIHUTENIHHBIA CNOH TUAPOU30IALIMIH).

Bb.22 JIns Tpy6GuaThix ZApeHaxeH ciemyer HpexycMarpuBaTh TPYOOQHIBTPH H3
KpYIHOIIOPUCTOrO OEeTOHA, XPU3OTHILEMEHTHBIE TPYORI € BOJONMPUEMHEIMH OTBEPCTHAMH,
Kepamuyeckue, 6eTOHHBIE H Jkene300eTOHHbIEe TPYOHl, TPYOB! H3 IOJNMMEPHEIX MATEPHAIOB.
Jpenaxusie TpyObl, KaK NpPaBHIO, JOJDKHEL HMETh (QIIBTPYIOIIYIO IECYaHO-TPaBHHHYIO
obcpimky. TpeGoBanust K MaTepHary Iec4aHO-rpaBHHON OGCHITIKH TPYGUATHIX ApeHAXKEH H
K noabopy ee TrpaHyJOMETPHYECKOTO COCTaBa T€ K€, YTO B OOCHIKE (QHILTPOB
BOJONOHU3HUTENBHBIX CKBaXHH (cM. B.5 u b.6). MuauManbHas TONIIMHA COS OGCHIIKH U3
Hecka HOMKHa OBITH 10 cM (HapyXXHBIH, 3aIIMTHBIA CIIOH), H3 IpaBHA HIH mMe6GHA — 15 cM
(menocpencreeHHas oOchinka TpyObr). Jlomyckaercs obGChiIKa APEHAKHBIX TPYG TONBKO
TPaBHEM MM INeOHEM ¢ MEHHMAJILHON TOMIUHOIM cod 15 cM B 06epTKe MpHU3MBI OOCHIIKH
F€OTEKCTUIBHBIM MaTCPHAIOM.

HomyckaeTca mnpenycMaTpuBaTh (GHIBTPOBbIE TOKPHITHSA JAPEHAXHBIX TpyOo H3
BOJIOKHHCTBIX, TKaHBIX, HETKAHBIX FEOTEKCTHIBHBIX H APYFHX MaTEpHAJOB, OTBEYAIOIMMX
Tpe6GoBaHHAM HEOGXOMMMOTO CPOKa CyxObi ApeHaxKa.

Tlpuem Bomsl TpyGUaTHIM [OpeHaXKeM MpPEAYCMaTPUBAcTCA depe3 CTHIKH Tpyo
(6eToHHbIe, Xene300eTOHHBIE), HOPH B CTeHaX TpyGodumsTpoB, mepdopaunio B CTeHKax
XPU3OTHJINEMEHTHBIX H TPYO M3 IOMMMEPHEIX MATEPHANIOB.

Jlwamerp TpyOwaThiX JpeH HOMKeH OHITh Ha3HayYeH H3 YCIOBHA TPOIycKa
MaKCHMAJEHOTO NPHTOKA MOJ3EMHBIX BOJ MONHBIM CEYCHHEM. MHHHUMANBHBIE YKIOH
TpyO4aThIX ApeH cneayet npuHuMath 0,003. Ilpn Hamrexxamnem o60CHOBaHHMHE YKIIOH TPYO
JmamerpoM 400 MM 1 Gonee MoxeT GuITh Homymer Meree 0,003.

CMOTpOBBIE KOJOAWK Ha TPyOUaTHIX ApeHakax CileayeT yCcTpauBaTh He Gonee deM
gepe3 50 M o AnMHE APEHEI, HAa IIOBOPOTAX, MEPeceYeHHSX, B MECTaX M3MCHEHHS YKIIOHA
WM nepenaja OTMETOK JIOTKa JpeHBl. TpyOsl Mexay konoAuaMH cIeAyeT yKIaJasBaTh Ge3
H3MEHEHM YKIIOHA.

B xapbepax (pa3pezax) Boay u3 TpyOuaThix IOpeHaxel HeoOXOAMMO OTBOIMTBH TIO
obmekapsepHOit BOXOCTOYHOM CETH.

b.23 Ceuyenns OpeHaKHBIX BEIPAaGOTOK CIEAyeT MPOEKTHPOBATh HCXOMA M3 YCJIOBH
HX 3KCIUTyaTallHH U C Y4ETOM COCOGOB MPOXOAKH H NIPUMEHAEMOr0 060pyLnoBaHuS.

IoazemHBIe ApeHaKHEIE BEIPAGOTKH B MPOYHEIX CKAIBHBIX MOPOAAX, KaK MPaBHIIO, HE
CHeMyeT KpenMTh. B HEyCTOMYHBEIX mNOpolaX KpemieHHe APEeHaXHBIX BHIPaGOTOK
HEOOXOZMMO BBIIONHATL C YYEeTOM CO3JaHHA GONBIIOH (UILTPYIOIIEH NOBEPXHOCTH:
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3aKpenHoe MPOCTPAHCTBO JODKHO GBITH IUIOTHO 3ANOJHEHO QHIBTPYIOIHM MaTepHAIOM H
HE 3allEMEHTHPOBAHO, JUIA KpeMH ClelyeT mpHMEHATh COOPHBIH )Kene306eToH, MOPHCTHIH
GeToH, oTiAeneHEIE 010KkH, AepeBo. Ilpm npEMeHEHWH MOHOJMTHOro GeTOHa MM
xene306eToHa B Kpenu CleAyeT OCTaBIATH OTBepCTHA (OKHA) ¢ ceTKaMHU-QHILTPaME A
NPOMycKa BOJBI.

JlpenaxHele  BhIpaGOTKM  HEoOXOAMMO  IIpelycCMarpmBaTh C  YKIOHOM K
OKOJIOCTBOJIbHBIM BogocOopaukaM. JlonmyckaeMblit MUHAMabHEIH ykiol 0,003,
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Hpuanoxenne B
(cnpaBounoe)

BykBennbie 0003HaYeHus

IUIONIAZb, OrPAHHYCHHAsA KOHTYPOM BOJOIIOHA3MTENBHOM
CHCTEMBI (KOHTYPOM JIMHHH BBICAYHBAHUA MOL3EMHEIX BOJ B
BEIpaboTKe, KOHTYpOM BHYTpeHHeH rpasd
NPOTHBOGMIBTPALIHORHOM 3aBECHI), M

HHTeTpaibHas NOKa3aTeNibHasd QyHKIN,;

BCTIIOMOTraTeNbHas GpyHKIHS IS ONpeReNeHHs npuToKa (Min
HOHIKEHHS YPOBHA) IOA3EMHBIX BOJ IIPH IIIIOCKOM IIOTOKE;
HENIOBM)XEHHBIH Hamop MOA3EMHBIX BOJ B BOJOHOCHOM CJIOE
(Hamop B 0671aCTH NUTAHKS), M;

pPasHOCTb HallOPOB Ha TIpaHAX HNpPOTHBOQMIBTPalHOHHOH
3aBECHI, M;

TPafHeHT HaIopa;

IOIyCKaeMBbIif rpaiuenHT Hallopa Ha 3aBecy;

paccTosiHie OT OCH (LEHTPa) BOXOHOHH3UTENLHOM CHCTEMBI
WIIN BHYTPEHHETO KOHTYpPa IPOTHBOGHILTPAHOHHOM 3aBECH
J10 001aCTH [THTaHUs, M;

[IOJIHBIA TPHTOK MOA3CMHBIX BOX K KOHTYpHOM MM
OIHOCTOPOHHHH HPHTOK K JIHHEWHOH BOZOMOHH3HTENHHON
cucrema, M3/cyT;

HOHMKCHHE YPOBHs MOA3EMHBIX BOJ B PaCUETHOH TOUKE, M;
TIOHMXKXCHHUC YpoBus MNOA3CMHBIX BOX B LHEHTPC
BOJIOTIOHU3UTENBHOM CHCTEMEI, M;

HOHM)KEHHE YPOBHS MOJ3EMHBIX BOJ B CKBAXHHE, M;
MOHVDKECHHE YPOBHA TOA3EMHBIX BOX Ha JHHMHE (KOHTYype)
BOJIONIOHH3UTENBHOM CHCTEMBI, M;

BCIIOMOTaTe/NbHasd (QYHKIMA U1 OIpEACNCHHA NPHTOKA
NOM3EMHBIX  BOJ  OpH WX  MepeTekaHmH  4epe3
c1abonpoHHIaeMBIi CIIOH;

0600mEeHnpIE  3HaK, O0O3HAYAOMMA TMpPH TOJBE30BaHHH
¢opmynamp, B KOTOpHIE OH BXOINMT: IpPH HAUOpPHOH
¢wIbTpalie g, — MBE3OTPOBOAHOCTD, m2/cyT, mpu
Ge3HanopHO# QUILTpanuy a;. — ypOBHEIIPOBOXHOCTH, Meyr;
paccTosHEe OT  BoJOymopa JOO  HH3a  ¢QmiIbTpa
BONOMOHU3UTENBHON CKBaXUHEI, M;

TI0JIOBHHA IHPHUHBI TPAHIIEH (BEIPAaGOTKH), M;

BEJIMIHHA, XapaKTepH3yIomas NepeTeKaHHe MON3EMHBIX BOJ
yepe3 cIaGONPOHHIAEMBIE CIIOH, CTHHANA/CYT (CyT ™),
paccTosHHE OT YPOBHSA BOJEI B CKBAXHHE JI0 HU3a GUABTPA, M;
IIHpAHa (pacCTOSHHE MEXJAY JABYMs MapajlebHEIMHA
I'PaHUIAMHA BOJIOHOCHOTO CJIOS), M;

HI)KHEee 3HAaYeHWe JuaMeTpa YacTHI, MeNbYe KOTOPHIX B
MaTepHalie Kaxaoro cios ooceuiku conepxkutes 10 % k Becy
CyXxoi MpoObI rpyHTa, MM;
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HapyXHbli  pgumamMerp  QWIBTpa  BOJONOHH3HUTENHHOU
CKBa)KHHBI, MM;

CpelHee 3HAaYeHWE IHAMETpa YacTAN, Mejlbue KOTOPHIX B
ropuo#i moponme comepxmica 50 % K Becy cyxoit mpoGsi
TPYHTAa, MM;

JUaMETP CKBaXKWHBI, MM;

XapaKTEPHCTHYCCKOS 3HAYEHWE NHAMETpa 4YacTHI, Mejbye
KOTOPBIX B MaTcpHalle OAHOrO CIOS OGCHIIKHM COXEPIKHTCH
60 % K Becy cyxoif npoObI rpyHTa, MM;

CpefHHil JMaMETp HaCTHIl, MelbdYe KOTOPBIX B Marepmaie
OPHIEraiolero K ropHoi opoAe clos 06CHIIKH CONep)uTCS
60 % K Becy cyxoii mpoOsI rpyHTa, MM;

CpellHHE 3HAYCHHA JHaMETpa YacTHIl MaTepHala OOCHINKH
COOTBETCTBEHHO 1-, 2- 11 3-T0 CJI0EB MO HaNpaBICHHIO NOTOKA,
MM;

BepXHee 3HAUEHHE IMaMeTpa dacTHIl, MeENbYe KOTOpPHIX B
MaTepHane ogHOro cios obckmxu coxepxutres 80 % x Becy
Cyxoit Ipo6bI IpYHTa, MM;

K03 QHIMEHT IOPHCTOCTH FOPHBIX OPOL;

GYHKIAA NOHMXEHWA B PpacdeTHOH TOYKE OT JeHCTBHA
OOMHOYHOM CKBAXXHHEI,

GyHKUNS NOHIKEHHS B COBEPIICHHOM pacdyeTHON CKBakuHE
OT ee COOCTBEHHOTO IUCTBH,;

GYHKITHA MOHMKECHAA B PaCUECTHOM TOYKE OT AeHCTBUS OAHOM
ONMHOYHOM CKBAXHHBI;

TONIHAHA BOAOHOCHOTO CNOS NPH HANOPHOH QUIBTPAlUY KK
cpenmsisi  BbicoTa mnoTroka (2H-S)2npu  GesnamopHoit
¢unpTpanuy, M;

TOJILIMHA HE HapyIaeMoro MpH pa3paboTke pasmeNAIomero
CII08l BOAOYHOPHBIX MOPOL, M;

TOJIIHMHA CJIOA 3aKPEMICHHOTO IPYHTA, M;

YKJIOH;

koo dunuent GuapTpanun, M/cyT;

K03 dHIMEHT PUIBTPALNHA Pa3AEAIOLIETo Cios, M/CYT;

ko3 dunuenT GUABTpauuH Tema NMPOTHBOGMIETPALMOHHOM
3aBeCHl, M/CYT;

Inuna smHeliHod wiM  Gonbmas CTopoHa KOHTYpHOH
BOJIONIOHH3UTENBHOM CHCTEMBI HJIM 3aBECHI, M;

JUIMHA KOHTYpa KOJBLUEBOM WJIH  HENONHOKONbIEBOH
BOZONOHU3UTENLHON CHCTEMBI, M;

JUIAHA AeUCTBYOmeH YacTH PHIbTpa M;

paccTOsHME 0T rPaHHIIbL] BOAOHOCHOTO CJI0S A0 CKBAXHHE, M;
YHCJIO BOXONOHM3MTENBHBIX CKBKHH, YHCIO CTymHeHel
H3MEHEHHUS pacxola CHCTEMEL,

HHTEHCHBHOCTH HH(QMILTPALUH IIOBEPXHOCTHBIX BOX, M/CYT;
YESNbHBIA  NpPHTOK  TMOA3eMHBIX Box (Ha 1M
BOOTIOHU3HTEILHOTO KOHTYpa), M/CyT;
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MPOH3BOAUTENHLHOCT CKBAXHHEI, M3/cy’r;
TIPOM3BOAATENBHOCTE i-TOH CKBAXXMHEI, M"‘/cy'r;

PAcXoJ pacTBOpa, HATHETACMOTO B CKBAXHHY, M /4.
NpHBENCHHBIA pajHyc BONONOHA3HTENbHON CHCTEMBL, M;
pamHyc ACTIpeCCHH, M;

Ppayc CKBaKWHBI (IPEHBI, IIOJIOBHHA IIHPHHB! JPEHET), M;
PacyYETHBIH pajuyc COBEPIICHHON CKBaXKHHBI, SKBUBATICHTHOMH
10 1e6UTY NefcTBUTENbHOR HECOBEPLUIEHHOM CKBAXIHE, M;
pamMyc pacnpoCTpaHEHHS pacTBOpa I@pH WHBEKIHMH B
CKBAXHHY, M;

IPHBEACHHBIA paguyc KOHTYPHOH HMPOTHBOGMIBTPAIOHHOM
3aBeCHI IO ee BHyTpeHHel rpaHu, M;

Imar CKBaXHH (PaccCTOSHHE MEXTy CKBaXMHAMH Ha JIMHHH
BOJIONOHU3UTENbHOM CHCTEMEL), M;

BpeMs paboTs BOJONIOHU3HTEIILHOM CHCTEMBL
(BOIOIOHM3ATENBHBIX YCTPOHCTB), CYT; NPOROIKATENHHOCTD
HarHETaHWs PacTBOpPA B CKBAXKMHY, 4;

TOJNIIHHA CJIOA IIECYAHO-TPaBUiiHON O0OCHINKH, M;

TONINEHA NPOTHBO(HWIHTPANMOHHOM 3aBECH, M;

0606menHoe 0603HaYCHNE apryMEeHTOB (PyHKIMiA;

CKOPOCTE QHALTpAL|H M/CYT;

KOOPIMHATHI TOYEK;

paccTosiHME OT LEHTpa (WM OCH) BOJOHOHM3WUTENLHOM
CHCTEMBI I0 PacYECTHOMH TOYKH, M;

paccTosiHME OT  3¢pKaibHOrO  HM300paxKeHHA  ILIEHTpa
BOJOIIOHU3UTENHHON CUCTEMBI IO PACUCTHOM TOYKH, M;
paccrosiHue OT i ~Toi (i — NOPARKOBLIA HOMEP) CKBAXHHEI O
PpacyeTHOli TOYKH, M;

paccTosHHE OT 3€pKAIbHOrO OTOOPaXKEHHA i-TOH CKBaXKMHBI
OTHOCHMTENBHO OJHOM JMHeiHOH OONacTH nHTaHHA 10
pacyeTHOM TOUKH, M;

PacCTOSHHE OT 3¢PKAILHOTO OTOOpaXKeHMS i-TOM CKBa)KMHBI
OTHOCHTEIBHO OCH X JO PacyeTHOH TOYKH, M;

pacCTOAHWE OT 3epKaNbHOro OTOOpaKeHHA i-TOM CKBaXKHHBI
OTHOCHTEIBHO OCH Z O pacqerﬂoﬁ TOYKH, M,

paccTosHHe OT 3epKaJbHOrO OTOOpaKeHHA i-TOH CKBAXKHHBI
OTHOCHMTENBHO Hauala KOOPIHMHAT JO PacueTHOM TOUKH, M;
CpexHee pacCTOAHNE OT PaCIETHOMN TOYKH 0 CKBAaXHH, M;
CpexHee pacCTOSHHE OT PACUYETHOM TOYKM JIO 3E€PKAIBHOTO
oTOOpaXKEHHS CKBKMH NPH OXHONW JHHEHHON rpaHmue —
061acTH MUTaHHA BOZOHOCHOTO COA, M;

CpelHEE PAcCTOSHHE OT PacdeTHOH TOYKH JO 3€PKATHLHOIO
0TOOPaXKEHHA CKBAXHH OTHOCHTENLHO OCH X, M;

CpeflHEe PacCTOSAHHE OT PacyeTHOH TOYKM JO 3€pPKaJBHOFO
0TOOpaXkeHus CKBaXKHH OTHOCHTENIBHO OCH 2, M;

CpellHee PacCTOAHHE OT PacuyeTHOM TOYKH IO 3epKalbHOTO
0TOOpaXKEHHA CKBaXKMH OTHOCUTEIIBHO Hayala KOOP/MHAT, M;

65



CI1 103.13330.2012

Yh
Wi

Din
@,

Q4',‘(7»!

Dimp
Q(u,v), Ql (u:v)

[+

Kol )

e
(P(u,v)a (Pl(u), (Pz(")’ (P3(l:;

66

Hanop (op/MHaTa JACHPECCHOHHOI MOBEPXHOCTH) B pacyeTHOH
TOUKE, M;

Harop (OPOMHATA JENPECCHOHHOH ITOBEPXHOCTH) B IEHTpE
HJIH Ha OCH BOXOMOHHU3UTENLHOM CHCTEMEI, M;

Hanop (opAMHATa YPOBHS BOAKI) B CKBXKHHE, M;

Hanop (OpAMHATa AENMPECCHOHHO} NMOBEPXHOCTHM) HA JIMHHUH
BOZOHOHHU3UTENBHOM! CHCTEMEI, M;

GyHKUMA TOHIKEHMS OT JeHCTBHA BOAOIOHH3HUTENIBHOM
CHCTEMEI;

[OKa3aTellb BHYTPEHHETO (HMILTPAaLMOHHOIO CONPOTHBIIEHUS
CKBa)KUH;

HoKasareib $UIBTPaIHOHHOTO CONPOTHBIIEHHS
BOJIOTIOHU3UTENLHOTO KOHTYDA,
noxasaTeib JOTIONIHUTEILHOIO buaETpanHoHHOrO

COTNPOTHBIEHHS MU3-32 HEIOJNHOTO BCKPHITHS CKBaXXHHAMH
BOJOHOCHOTI'O CJIOf;

NoKa3aTeNb  BHYTPEHHETO  CONPOTUBICHHA
HECOBEPIICHHBIX BOJONOHU3UTENLHBIX CKBAXHH;
BCIIOMOTaTeIbHbIe (GYHKIHH IS ONpPENETCHNUA NMOHIKEHHS
MEXIY AByMA I'DaHHLAMH BOJOHOCHOTO CIIOS;

xo3b}UIUENT A ONpefeteHMs pPacueTHOrO pajuyca
COBEpIMEHHON CKBOKWHEBI, SKBHBANCHTHOM 1O JjeCuty
JeHCTBUTEIBHON HECOBEPIICHHOM CKBAXIHE;

KO2((PHIMEHT HEPABHOMEPHOCTH PACHPOCTPAHEHHS TPEIIHH
H IIOp B FOPHO#M IOpoAE;

3aJI0)KEHHUE OTKOCA;

OTHOIICHAE NPOH3BOJUTEABHOCTA CKBOXMHBI K o0OmeMy
TPHTOKY,

Ko3hduIUeRT 19 ONpeHeNcHHs  JOMOJHHUTENBHOrO
COINPOTHBJICHAS W3-3a HENONHOrO BCKPHITHA BOJNOHOCHOrO
CJ1051 CKBOXKHHOM;;

rpaBUTalMOHHAA BOAOOT/a49a TOpHOii IOPOAE;

yIpyras BOIOOTAAYa ropHOM TOPOLI;

BCIIOMOraTeNbHElE (QYHKIOHH Ui pacyera KOHTYPHOTO
JIpeHaxa.

CHCTCMBI
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